© SYMPHONYA Emerging Issues in Management, n. 2,20
symphonya.unimib.it

Ouverture de ‘Innovation Management in
Global Markets — 2’

Silvio M. Brondoni

Abstract

With globalisation, since the early 80’s, the comiea compete in open markets
with articulated, widespread and highly intercontaet organisations (business
networks).

The competitive upgrading imposed by global markdgtermines particular
organisational and strategic priorities for corpdrans.

In the automotive industry, characterized by aremse global competition, the
economic instability and the stagnation in salegsehatimulated all manufacturers
to create competitive alliances and enable globahovation and imitation
processes.

To align with the growing attention towards polbri and, more generally,
environmental issues, the big automotive corporatitiave invested substantial
financial resources and capabilities in re-enginagrpower systems; on the one
hand focusing R&D towards new power systems (iFudl Hybrid and Mild
Hybrid), on the other one, developing imitation ggeses to obtain less emissions
and better performance by traditional engines.

Keywords: Innovation Management; Imitation Management; R&D lidtes;
Business Networks; Global Competitive Advantagetofotive Industry

1. Overture

With globalisation, since the early 80’s, the compa compete in open markets
with articulated, widespread and highly intercontedcorganisations (business
networks). These complex structures privilege manamnt capabilities and
outsourcing relations with co-makers and competi{foompetitive alliances).

o Sharp’s history of making one-of-a-kind productdb&sed on its
founder’'s - Tokuji Hayakawa - dream to ‘Make protuthat other
companies want to imitate’.

In global markets, corporate culture evolves toward cross cultural
management, oriented to overcome the physical diroft competition (market-

" Editor-in Chief Symphonya. Emerging Issues in Mgamaent (silvio.brondoni@unimib.it)

Edited by: ISTEI University of Milan-Bicocca ISSN: 1593-0319

Brondoni Silvio M. (2012) Ouverture de ‘InnovatioManagement in Global Markets — 2,
Symphonya. Emerging Issues in Management (symphomiyaib.it), n. 2, pp. 1-12

http://dx.doi.org/10.4468/2012.2.01ouverture



© SYMPHONYA Emerging Issues in Management, n. 2,20
symphonya.unimib.it

space management) and the local roots of the cdegaim global markets,

corporate culture of the global network makes isgiole to create organisations
with a constructive uniformity, stimulated and cofied by communication

network (Internet, Intranet, Extranet). In additioa global business culture
presupposes multilevel performance assessmentsriissiage an evaluation of the
strategic consistency of organisations’ results @ndcesses, complementarity
(chairman leadership) and operating harmony (idegrendence of structures,
shared responsibilities, management leadership).

o “In open markets, there is clear evidence of theiatumportance
of a competitive approach to the market (market management)
and ‘cross cultural management’, i.e. company manaent that is
strongly profit-focused locally and globally, andtriurned inward into
the organisation (as is the case in closed, uncaithnee markets) but
exploiting the opportunities offered by open maskate. variable
demand and the instability generated by competiti@rondoni 2010).

o“Increasingly, firms are confronted with innovatia@mompetition...
The effect of creative destruction, in the Schuerpsénse (1949) is
well known. What is new is its acceleration and gyephical
generalisation”(Lambin 2000).

2. Business Network, R&D and Global Competition

In open markets, not protected by geographical ahdinistrative boundaries,
business networks adopt very flexible managemertiaweur, drawing on
intangible resources, designed to exploit globainemies of scale (Doyle 2000;
Jaworski et al. 2000; Day 1994). In business nédtsvdhe search for global
economies of scale aimed at obtaining a pro tempompetitive total cost,
requires: 1. complex outsourcing functions; 2. dgitalocalisation of plants; 3. and
finally, a large-scale commercialisation, to tackbeal demand that is poorly
motivated to purchase, volatile in its choices awh-loyal in its repurchasing
habits. (i.e., the typical conditions of oversupphow exacerbated by rising
inflationary pressures and recession).

Globalisation requires corporations to maintainhhgyowth rates, manage the
value and develop high profitability, with a fastend faster performance time
shrinking. In addition, a growing importance oblghl finance capitalism’, requires:
a continuous comparison between big players, withhmon global competitive
horizons; the development of managerial skillslexible adaptation to change; a
narrow focus on the ‘core business’, with an insheg specialisation of
management to the problems of globalisation; outsog of non-core processes;
offshoring of operations; and disposal of margimadiness to profitability.

The competitive upgrading imposed by global mark#¢sermines particular
organisational and strategic priorities for corpiaras, which include: a continuous
reduction of management, with career progressidhinvthe networks; the focus of
internal and external R&D departments on objectseskarch and development
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very specialized, delimited and characterized byvefy low spending and
investment return periods.

As a result of competitive pressures in global ratgkalso the structures of R&D
are in fact asked to create alternative value ltoepropose research projects and
operational plans with distinctive content, butosgly oriented to competition
(market-driven management).

Therefore, they develop R&D projects and plans attarized by increasing
investments and by corporate policies of open iatiom (dominated by global
competition and global financial capitalism), whishould minimize the risk of
failure by crossing the traditional policy of ‘suppinnovation’ (production
breakthrough, Schumpeter 1934) with modern imitatpnlicies developed by
global firms.

3. Product Innovation and Imitation in the Automotive Industry: Power
Systems and Global Competitive Advantage

In the automotive industry, manufacturers haveattefa market characterized by
an intense and ever-changing global competition.

The automotive industry, in its rapid developmeirtice World War I, has
experienced several periods of crisis that havieiented its evolution: first one,
the oil crisis in 1973 and 1979 with drastic prioereases of crude oil (which led
manufacturers, especially the Japanese ones,riollanew smaller car models with
more efficient engines); secondly the economic poidical instability, from 2001
to 2003; and more recently, the violent world esormoand financial crisis, which,
starting from beginning of 2008, resulted in a tcageduction in sales volumes and
revenues in all segments of the automotive industry

In recent years, global economic instability angese stagnation in sales in
major markets has stimulated all automotive marufacs to create competitive
alliances and enable innovation and imitation psses in order to mitigate the
effects of a global over-supply and to revitaliz@raduct already in mature life-
cycle phase.

For these purposes, the big automotive corporatiemse invested substantial
financial resources and capabilities in design@aduction of new power systems,
to align with the growing attention of buyers fraifme most advanced Nations
towards pollution and, more generally, environmkistues.

Experiences of Toyota, Honda, Renault, MercedezB&MW and Fiat are
examined below.

These case studies represent a large share ofl ghobaufacturers in the
automotive sector and show an area of activity witbse interrelations, where
imitation and innovation are key factors for thenfs profitability and for the
growth of a global mature market with falling saéesl prices.

3.1 The Toyota Motor Corporation Case

The continuous increase of vehicles in circulatiamd the strict emission
standards issued in recent decades by the govetmraemdustrialized countries
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have led many automotive manufacturers to invef@&b to design eco-friendly
cars with low emissions.

In recent years, many car manufacturers have fdcukeir research and
development of engines with alternative fuels, wisibme of them have focused on
plug-in electric vehicles (PEV), or on projects hofbrid electric vehicle (HEV),
characterized by the presence of an electric matat a conventional internal
combustion engine (ICE) powered by gasoline (osalje Hybrid electric vehicles
performance are quite similar to those of convewdiaars, but at the same time
they reduce fuel consumption and motor vehicle simis Furthermore, they don’t
require the provision of new charging stations beeathe batteries are recharged
by the movement of the vehicle and by the energgyced by the combustion
engine.

The results of the research conducted by the erttieo®0’s by all automotive
firms had actually been intuited 40 years earligrTioyota that, well ahead of
competitors, has invested for many years signifia@sources in research and
development of hybrid technology.

Toyota in fact, was the first company in the worlthitated by its direct
competitor Honda to enter the Hybrid Car segmerdfegic to its potential, taking
advantage of experiences, skills and resourcestia@ate market trends and meet
the needs of consumers (market-driven managemédmniyota consolidated
management experience in competition orientatiove henabled to transform a
period of global financial crisis and stagnation s#les in the real chance to
establish itself as a first mover and gain a glatmahpetitive advantagebgfore
and better than competitd)s

The Toyota Motor Corporation was founded in Augl@87 by a branch of the
Toyoda Automatic Loom Works (founded in 1890), avfethe most important
textile industries in the world. In November 193& tfirst factory opened in
Honshu, while the first plant outside of Japan @geim Brazil in 1959. Today the
Group controls 14 companies, some of which opdrateelds not related to the
automotive one, for a total of over 300,000 empésyeof which 70,000 employed
by Toyota Motor Corporation.

The organisation and rationalisation of the promuncthain have configured the
main ‘historic’ competitive advantages of TPS-Taydtroduction System, which
can be summarized in pursuit of the objectivescokts reduction (in growth, an
increase in volume results in the reduction of #aeiable unit cost, while in
stagnation and crisis it is needed to affect fiaxbts, for example by using
outsourcing and co-makership); elimination of wasteminimize the excesses of
production (over-supply); elimination of stocks byist-in-time, an effective
communication system and the elimination of cotgliorganizational innovation
(lean production and global economies of scale).

Within a wide variety of alternative energy sourdes automotive, Toyota has
developed a dual-fuel cars (HEV), therefore prasgnthe traditional internal
combustion engine joined to a system of electriwgro non-polluting.

These innovations have resulted in high investnaemt risk of default but the
Japanese corporation has always considered thatdelelopment of hybrid
technology would strengthen its corporate sociapoesibility, with a positive
impact on its image globally.
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o “In recent years, the situation surrounding corptions has
changed dramatically. One of the greatest changethe increasing
demand for corporate social responsibility to talen global
environmental issues such as global warming, resoutepletion and
atmospheric pollution. In order to make tangibl®gress in initiatives
that contribute to sustainable development of theirenment and
society in the future, Toyota is putting forware ttsustainability in
three areas” concept, which encompasses researchdmvelopment,
manufacturing, and social contribution. Based ors ttheme, we are
advocating activities that target harmony betweeopde, society, and
the earth” (Toyota Vision by Katsuaki Watanabe, @tayChairman).

The first steps were made in 1965, when Toyota megatudy the use of a gas
turbine combined with an electric motor as an aléve propulsion system. In
1967 the first vehicle with a petrol engine matedn electric motor was produced
(a small bus to transport tourists). Finally, innJary 1997, Toyota Motor
Corporation introduced the Prius, the first massdpced car equipped with the
THS-Toyota Hybrid System.

Product innovations developed by Toyota in the getigether with imitations
and innovation processes implemented with partaedsco-makers, led to the full
hybrid Prius, which clearly indicated the strategigentation of the Japanese
corporation towards the goal of a fully electria.ckn fact, in 2007, Toyota has
launched the Prius Plug-in HV, i.e. a Prius withigéa batteries for greater
autonomy with only electric use. Fundamental aspethis prototype is that Plug-
in hybrid (electric) vehicle are designed so asltow the charging of the battery
also from a conventional 120-volt outlet, in costrto the normal hybrid that can
be charged only by the vehicle's kinetic energy.

Global product innovation related to the developtranhybrid and plug-in HV
however, must be examined in their complex relatgps of R&D to be fully
understood. For example, with regard to the glgiraicess imitation made by
Toyota with the 'by-wire', developed by imitatiohtbe aerospace industry. This
system replaces the traditional hydraulic and meiclaaconnections with electrical
connections, providing advantages in weight ande@es well as shorter reaction
times.

In addition, hybrid engine introduction on a glolsalle must be compared to
global reverse imitation and global reverse innmvabn the environmental impact
that an 'ecological' car can generate during fesdycle. In this sense, to reduce
pollution, Toyota has investigated the possibildy recycling of automobile
components, extending the study from design to ckehscrapping. The key
problem in the life cycle of hybrid vehicles islistlisposing of batteries, essential
components of the HSD. They are processed throwglotd dealers network that
act as collection points, from where they are sgbestly shipped to certified
recycling companies.
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3.2 The Honda Case

While Toyota, on the one hand, concentrates its R&@stments exclusively on
the hybrid and the electric car, Honda, on therolaed, has two different strategic
orientations: one in the long term and one in thatsterm.

Honda short-term policies are in fact focused abagl product imitation, namely
hybrid vehicles production to take advantage ofcfayglobal success, with Civic
Hybrid, Accord Hybrid and more recently with theMa@ost sedan Insight. Civic,
Accord and Insight are the first models of a raofymodern eco-friendly vehicles.
Finally, at the Tokyo Motor Show 2008 Honda unweitee hybrid compact coupe
CR-Z -Compact Renaissance Zero, to dispel custorpesgidices towards the
design of hybrid cars.

The entry of Honda in hybrid cars industry is tliere not a policy of me-too
product against Toyota (market leader, with a sb&ebout 90 per cent), but rather
identifies a company policy of growth based on @ti@n and product innovation.

In fact, the technical choices of Honda differ giigantly from those of Toyota:
the latter has developed a full hybrid (where twotens can exchange energy
flows), while Honda has adopted a mild hybrid systealled Integrated Motor
Assist (IMA), in which the electric motor suppotte internal combustion engine.

Honda short-term development policies, based orglibleal product imitation of
hybrid engines, support long-term corporate padicguided by the objectives of
global product innovation, which provide for theoguction of zero-emission car
exclusively powered by hydrogen (FCX Clarity prajetn fact, Honda is the world
leader in hydrogen powered engine technology, awsiby the project FCX Fuel
Cell-Xperimental.

The fuel cell enables the conversion of hydroget @xygen in electrochemical
energy and heat without any internal combustiorcgss. The two main advantages
of this technology are the inexhaustibility of hgden and the absence of harmful
emissions. The Honda FCX Clarity is the first cawpred by hydrogen fuel cells
deriving from the FCX prototype. The vehicle isvam by an electric motor of 100
kKW (136 hp) powered by fuel cell, where hydrogermbmed with oxygen
generates electricity used to power the vehiclee Tnoject has been under
development since 1999 and have made three ditfpretotypes so far. The final
version, unveiled at Los Angeles Auto Show 2007s Veanched in California and
in Japan (only for government agencies and othstuions) in 2008. A global
scale production should start by 2018, although @a#ls technology complain
considerable difficulties with effective diffusidrecause of the lack of an extensive
hydrogen stations network.

However, the innovation and imitation are a corstegnlity in Honda’s
development policies. In fact, the company’s foun@michiro Honda started the
business in 1937 as a manufacturer of pistons aowl secame one of the suppliers
of Toyota. Later, at the beginning of the 50’s @&@mpany had an ingenious
intuition: mount a small-displacement engine oncgdle thereby creating a simple
and economical means of transport. The inventios avauccess and the company
began to produce different models of mopeds andmgatles, which conquered
the Western markets since the 60’s. Honda appligshenous innovations in
motorcycles and mopeds, surpassing the technolbtipeanost quoted English and
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Italian manufacturing companies and in the 70’sabee the world's largest
manufacturer of two-wheeled vehicles.

Honda’s unconventional, both product and processvation and imitation, led
the corporation to diversify the business, startthg car production in 1960,
initially only for Japan. Then, sales were extendedcessfully to the United States
and Europe. In fact, a sudden increase in oil pricaused by the first oil crisis,
made appreciate the small Japanese cars for thkeeptonal operating cost-
effectiveness. Since then, the presence of Honslathengthened to become one of
the leading car manufacturers worldwide, thankstdoability to seize emerging
market opportunities.

3.3 The BMW Case

BMW, for many years, led the energy developmerdtsyy towards an overall
improvement of its car efficiency, finalising th&R activities to an improvement
of traditional technologies and to development oftting edge solutions for
sustainable mobility. In this sense, with the pcogalled 'Efficient Dynamics', the
consumption and emissions have been reduced byntitoeluction of a new and
efficient generation of engines (with a direct atjen), the adoption of thAuto
Start Stop(stop & go); the recovery of the kinetic energybo@king to power the
battery, the adoption of the gear indicator, ineorb reduce the fuel consumption;
the use of tires with low inertia; the insertion electrically operated fins to
optimize the entry of air to the radiator and tonimize the aerodynamic resistance;
the design of new airfoils; the use of lightweighdterials.

In the long term, however, BMW research activitb@sengines seem to support
hydrogen technology applied to traditional comharstengines (Clean Energy
Strategy). In this perspective, in recent yearshlydrogen 7', the first luxury car in
the world both hydrogen and gasoline powered, basedthe "760i" long
wheelbase, has been unveiled. The presence ohtws {one with a capacity of 74
liters of gasoline and the other of 8 Kg of liguhgydrogen maintained at a
temperature of - 250° C) ensures to travel aboOtKid (of which more than 200
viable in hydrogen mode). The dual power 'Hydrogérthen summarizes the
research strategy of BMW: to embed hydrogen poweés reliable and tested
traditional engines.

3.4 The Mercedes-Benz Case

Even for Mercedes-Benz, the research activitiesaaned at ensuring sustainable
mobility on high levels, involving the entire praxtion process, from raw materials
to propulsion systems with low emission and recyglof materials (True Blue
Solutions). In particular,BlueEFFICIENCY project encompasses numerous
technologies to optimize fuel consumption and WWuce harmful emissions. For
this reason, the innovation and imitation processes mainly focused on the
development of engines, as in the case of BMW, muaghly concern: efficient
energy management, with the recovery of brakinggnehe ECO start / stop
turning off engine at traffic lights or in a jamhigh reduces emissions and fuel
consumption; the use of tires with low rolling i#ance; the introduction of direct
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injection, the use of lightweight materials to reduhe weight of vehicles; the
development of aerodynamics.

Further development activities are concentratedBleTEC project, aiming to
reduce the environmental impact of diesel engineergits leading role in the
European market. The project was started in 20@h, twe E 300 BlueTEC, and in
2008 were introducedports Utility Vehicle (SUVElass R, ML and GL 320
BlueTEC, prepared for the American standard BIN Batb 6 standards, scheduled
for 2015.

Mercedes-Benz R&D, as well as the development ofentional engines, in the
long term is oriented to alternative fuels engirEsign. In this context, an
important project concerns thGT-Natural Gas Technologwhich provides
bivalent petrol and CNG engines whose main benafigs low fuel consumption,
low operating costs and ease of use.

The long-term strategy for research and developmlsotprovides for the project
'modular propulsion technologyBlueHYBRID with hybrid engine of both a
gasoline engine and the electric one. The compgmichmodule is constituted by
an electric disc-shaped motor, which performs thections of alternator and
starter. During deceleration of the vehicle, thecegic motor generates energy and
accumulates the energy of braking. Unlike Toyotd Hionda (which have focused
R&D on hybrid petrol-electric engines), MercedesiBewith theBluetecHYBRID
project develops the combination of an electriconand one diesel Bluetech.

Finally, in the context of long-term policy of pnact innovation, Mercedes-Benz
is continuing its research on hydrogen powered reaggi(fuel cell), aimed at
eliminating the use of oil and the resulting potiat The research in the field of
fuel cell technology began in 1994, and Mercedes t@ntinually invested in
product innovation of hydrogen propulsion. Todayerbedes-Benz claims to have
experience of nearly 4 million kilometers with manan 100 test vehicles, which is
the largest fleet of fuel cell vehicles.

3.5 The Renault Case

In 2007 Renault introduced thexo2 project establishing the basic criteria that
car production must comply with to reduce environtakimpact: CO2 emissions
below the limits set by the EU authorities in 20@0 g / km), or ethanol or
biodiesel power; manufacturing establishments withrtified international
standards for safety and environment (for exampleduction of water
consumption, harmful emissions, use of chemicald waaste and scrap); high
recyclability of vehicle components and reuse a@fspt and other materials in the
manufacturing phase.

Renault short term research and development aesvdre addressed 'to leave
fewer pollutants traces’, while in the long terme asmimed at designing new
technologies for the production of a 'clean cas.part of this goal, in March 1999
Renault entered into an agreement (competitivaral®) with Nissan, to achieve a
‘clean car', not linked to hybrid or diesel. Acdagdto this agreement, Renault
would have dealt with the diesel engine and ethanblle Nissan, thanks to its
extensive know-how, would have dedicated to fulaoed hybrid engines.
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o “The Nissan Green Plan 2010 sets out in a transpamway the
future commitment to eco-friendly management. Their&hmental
Action Plan is divided into many tasks and objesjwgoing from the
production of environmentally friendly cars to thetablishment of less
polluting factories. It has been designed to previdnswers to
immediate challenges, but also to give life forustainable business
model in the long term. The project, in particulanns at developing a
Nissan hybrid car, at the energy efficiency of tiesoline engine
improvement, at new cleaner diesel engines deveaopnbut also at
the use of engines based on fuel cell, ethanol espcially electric
propulsion” (Toshiyuki Shiga, Chairman Nissan, Deber 2006).

For Renault the global product innovation is seépresented by the electric car,
which is the real long-term solution to air polbrti

o “All the pieces of the puzzle are in place for imgka mass-
production vehicle in the near future: battery r@ngptimyzed energy
consumption, performances and driving pleasure”r{@aGoshn, CEO
Renault-Nissan, May 2009).

The electric car in fact has obvious advantageh asca sale price equivalent to
that of diesel cars (batteries are leased); usages ¢dower than those of the cars
with a combustion engine, for the cost of eledyigignificantly lower than oil;
high performance engines, with low maintenancescdsiven these advantages,
however, there is still the problem of a limitedtbey life. In order to overcome
this limitation, the Renault Group devotes consatde annual investments in R&D
for a new lithium-ion battery and for the study af innovative charging mode,
more practical and fast, like the 'quick drop'.(@e@nachine that removes the battery
and replace it in about three minutes with a chédugee).

3.6 The General Motors Case

General Motors, one of the largest car manufacdurethe world, in recent years
has accumulated significant losses and since 2888&dst the leadership of the first
carmaker in the world for sales, surpassed by Teoyot

Innovation and ecology, as indicated by Presiddvarfta, are the guidelines for
the development of the company to regain world éestiip. To achieve this, GM
has oriented short term R&D strategy towards theeld@ment of engines fueled
with gaseous fuels, especially LPG. In fact, sig085, with the acquisition of the
automotive division of Daewoo (renamed under thev@dlet brand) and the equity
alliance with Fiat, on the European market, whers a leader in the production of
LPG powered cars, it offers the possibility of di@upower across the entire range.

In the long term, however, GM has adopted a pob€Eyproduct innovation
regarding the electric motor. With this in mindtla¢ 2007 Detroit Auto Show was
unveiled the prototype of the Volt, which Chevrdbeats been producing and selling
since 2010.

With the Volt a new phase of development of eleatars begins, which derives
from the design of an innovative class of vehiclithwextended range calléttREV
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(Extended-Range Electric Vehicl@he Volt is a car with an electric motor, with a
range of about 60 km, also equipped with an intecoabustion engine that can
run on both petrol or bioethanol.

Volt is a 'lonely' experience among the great Ndtherican car manufacturers
(GM, Ford, Chrysler) that are still involved in tikenstruction of large cars with
impressive fuel consumption. In other words, Volpesses only a symbol of the
socio-environmental responsibility of GM, while repenting a major global
product innovation focused on solving the globargy and environmental issues.

3.7 The Fiat Case

Fiat has launched several years ago, in collalwmorawith Fiat Powertrain
Technologies and Magneti Marelli, intensive reskaom various engineering
solutions aimed at developing new power systemsogrthese, it is important the
design of an engine aimed at downsizing (i.e. thsigh of high-performance
engines with reduced displacement). In this contiéxtas made a 2-cylinder turbo
petrol engine 900cc (with power up to 105 hp), wwMltiAir technology (i.e. a
system of control of the intake valves that incesagerformance and at the same
time reduces fuel consumption and emissions).

On selected models, the Multiair engine technolisggssociated with dual petrol-
methane and hydrogen-methane power. It also insiutie 'Start & Stop' device;
recyclable or of natural origin materials, for ihéerior and for the body; tires with
low rolling resistance; and finally the eco-drivestem, which allows to record
consumption on a USB memory, analyses the drivetide and provides
recommendations for environment careful driving.

FIAT then directs the research and developmentities on technologies that are
already known and available, but that however a@mrbtect the environment and
to reduce the operation costs of the car. In padic the FIAT R&D is oriented
towards engines that utilize gaseous hydrocarbans Gpecifically CNG and
LPG?), as a less polluting alternative than conventianégomobiles fuels.

In effect, the use of methane in Italy begins dyitime autarchic policy of fascism
in the 30’s. Later, methane-powered cars experteaceajor growth with the first
oil crisis of 1973, for the exceptional increasehe price of oil, and then, natural
gas and LPG powered car has increased rapidly simeelate 90s thanks to
governments tax relief (eco-incentives) in favotess polluting fuels.

The CNG powered engines are environmentally frigneiliable and economical,
thanks to tax relief and a gas cost much lower thahof gasoline. Benefits which
does not conflict with a safe use because, acopitdiriheEPA-US Environmental
Protection Agencymethane is the safest fuel after diesel.

The priority assigned by FIAT at the CNG enginedetected by the fact that
FIAT is the only manufacturer that offers five médm its range with the methane-
petrol dual power. In Europe, currently only fouamafacturers (Fiat, GM-Opel,
Mercedes and Volkswagen) offer at least one modgh wnethane-petrol,
complemented by only natural gas powered carsetathonovalent’, such as the
Passat and the Volkswagen Touran EcoFuel and GM-Zyfea CNG ecoFLEX),
or with a small gas tank for mobility even in aredth limited CNG distribution
networks.
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FIAT R&D is also active in the study of bioethapawered engines, i.e. powered
with biofuels derived from natural resources biognds this sense, an example is
the FlexFuel technology, already available in vigsionanufactured and sold in
Brazil, capable of using four different types o&lfst bioethand| gasoline, petrol
and natural gas. The flex technology was studiedhen 90's and had a great
success, especially in Brazil (because of its gakivated with sugarcane), where
in 2003 Volkswagen introduced a vehicle with endile®, immediately followed
by Chevrolet and Fiat. Then, in 2006, Honda lauddhe flex versions of the Civic
and Fit, as well as Toyota that introduced the Gain biofuel in 2007. Since then,
all manufacturers selling cars in Latin America hadbring flex engines. In
Europe, the flex technology has been less sucdedshi, Ford introduced the
Taurus flex in 2004, only sold in Sweden, and ir02@lso Saab and Volvo
launched cars with flex engines, but always gettpopr sales results. More
generally, in fact, some manufacturers have focukedR&D on biofuels, while
other global players, such as TATA and GM, haveised on the study of electric
motors, as this innovation does not involve theattom of new distribution
facilities.

Finally, like other major manufacturers, Fiat adtes part of its R&D
investments in the development of hydrogen powearad the more ecological
existing fuel. Experimentation was started in 200th the development of fuel cell
technology and the creation of the first workingtptype, but with a contained
maximum speed limits and limited autonomy. In ti@isearch field, in fact, projects
and prototypes are very numerous, but often dessabs$fy technical constraints of
autonomy and reliability, remaining a simple staayl design experiment.
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Notes

! CNG-Compressed Natural Gas, is a mixture of mettard other light hydrocarbons like butan
and propane.

2 LPG-Liquefied Petroleum Gas, is formed from a mnigtof different paraffinic hydrocarbons
with low molecular weight, which at ambient temgara and atmospheric pressure, are in gaseous
form, but are liquefied to make cheaper transgatn.

% Bioethanol is a fuel of vegetable origin, obtaingdough a process of fermentation and
distillation of biomass, i.e. agricultural producish in sugars such as cereals. The main advantage
of bioethanol consists in the significant reduct@fremissions of carbon dioxide, that is, however
opposed to the disadvantage of a reduced thermadgredficiency.
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