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The first automobile revolution was characterised by the adoption of a global standard - 

the internal combustion engine, sustained by a liquid fossil fuel (oil) and by the diffusion 
of automobiles, mainly throughout the industrialised world. After a brief era of 
confrontation between different energy producers, the tandem ‘internal combustion 
engine/petrol’ became the global standard and still dominates today (Bardoux, Chanaron, 
Fridenson, Laux, 1982). Asides from a dramatic shift in production volumes between the 
first and the second half of the 20th century - as shown in Figure 23.1 - the latter half of the 
century fulfilled the earlier promise of what can be called the automobilisation of 
industrialised societies. Achieving this promise was predicated on two political choices: 
the creation of an adapted and dense road network within a framework determined by state 
authorities; and the post-World War II implementation in most industrialised nations of a 
‘coordinated and moderately hierarchised’ mode of national income distribution. This 
mode triggered a self-sustaining process until 1974, one that School of Regulation 
economists have called Fordism, in homage to Antonio Gramsci, who was the first to use 
this term to refer to the variant of capitalism in which increases in real wages are viewed as 
a precondition for mass consumption and industrial development.1 The new forms of work 
organisation and their extension to ever more activities, along with the general 
development of social protection, education and public service, expanded the middle 
classes and more broadly the population of individuals who could afford to acquire a new 
vehicle. The end of this era (the 1970s, a time of monetary and oil shocks) led to a major 
slowdown in the growth of global automobile production. 
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Figure 23.1 : Worldwide automobile production, 1898-2007 
Notes : all types of automobile vehicles ; numbers in million 
Sources: (main) WMVD, SMMT, JAMA, IRF, CCFA, OICA. Elaboration : Freyssenet M., 
2004, up-to-date 2008. Website : freyssenet.com 
 

 
Carmakers long hoped that so-called ‘developing’ countries (some of which came to be 

known as ‘emerging’ markets) would become the new growth catalysts. First comprised of 
oil and raw materials producers, the list would later include Latin America, followed by 
Southeast Asia and the former Soviet bloc. Things did not turn out as expected, however, 
with carmakers being forced to compete ferociously with one another in the world’s 
mature markets, this turn of events that mainly benefited Japanese, Korean and German 
manufacturers, that is, until the liberalisation of global capital flows and the ensuing 
speculative bubbles revealed their financial fragility. Fears of a rapid depletion of oil and 
of skyrocketing fuel prices fell by the wayside by the mid-1980s, a period marked by a 
counter-oil shock occurred and by variations in the exchange value of the US dollar, the 
world’s transaction currency. This turnaround led to an explosion in demand for a new 
type of vehicle, light trucks, which were both socially ostentatious and gas guzzlers. The 
decline in ‘coordinated and moderately hierarchised’ modes of national income 
distribution, replaced by ‘competitive’ modes based on ‘merit’, a local and categorial 
balance of power and financial opportunism, led to the emergence of new segments of 
society that wanted to show off their good fortune, and to do this as soon as possible, given 



the potentially ephemeral nature of their newfound wealth (Boyer, Freyssenet, 2002). 
American carmakers rode the wave of light trucks to return to profitability. Despite the 
efforts of the automobile industry to minimise or relativise criticism, consumer 
associations followed by political parties and governments were increasingly vociferous in 
their denunciation of the ‘externalised’ costs of the automobile society (road accidents, 
pollution, network maintenance, police, justice, relations with oil-producing countries, 
etc.). State authorities and carmakers blamed long blamed each other for the time it was 
taking to come up with alternative driving systems. Then, at the start of the 21st century, 
two apparently unrelated major events caused a dramatic change leading to the second 
automobile revolution. 

 
 
Start of the race towards alternative driving systems and resurgence of the global 
automobile market thanks to the BRICs 

 
The continuous increase in the price of oil since 2005, shooting beyond $140 in 2008, 

along with rising extraction costs and difficulties, global warming, a customer base willing 
to pay a surcharge for vehicles emitting less CO2 (as shown by the success of hybrid 
vehicles since Toyota’s 1997 launch of the Prius in Japan), increasingly stringent 
environmental standards and restrictions on vehicle use in certain urban spaces - all of 
these factors have finally convinced carmakers and major suppliers that it is time to seek 
more sustainable solutions. Each of these issues will be resolved in its own time depending 
on the pressures exerted. One major contributory factor today is carmakers’ fear of being 
technically and commercially wiped out by the competition, all the more so given the 
general uncertainty about future solutions (better performance for existing engines, petrol-
electricity hybrids or engines that run on gas, biofuels, stored electricity and/or fuel cells.). 
Above all, there are still many questions about which category of actors will set the 
standards of the future - existing carmakers, battery makers, energy producers, tire 
manufacturers, major suppliers, etc. In early 2008, each of the leading carmakers signed an 
agreement with one or another battery maker, announcing a large-scale production of 
vehicles featuring alternative driving systems for the not so distant future. So far, different 
paths have been envisaged for achieving this goal. Moreover, none have been ruled out. 

At the same time, the automobile markets have exploded in the politically ambitious 
continent-sized countries (Brazil, Russia, India and China, the so-called BRICs). Nothing 
on this scale has ever happened before in the history of the automobile, neither in the 
United States in the 1950s, nor in Europe or in Japan in the 1960s. The phenomenon is 
unprecedented in both absolute value and growth terms, as demonstrated in Figure 23.2. 
The condition of its long-term survival- to wit, broadly shared national income - has not 
been fulfilled, and disparities have in actual fact increased in tbe BRICs. Given the size of 
these countries’ populations, however, they should experience at least a few more years 
growth. Moreover, through a political management of their economies, they may very well 
be able to contain whatever imported or internal crises might arise. The effects of today’s 
growth will simply be the same, albeit accentuated, as previously observed growth in 
modern industrialised countries: industrial and economic boom, general mobility, massive 



mobilisation of the rural workforce, social problems, urban congestion, pollution, fatal 
road accidents, rising regulation and exports. 

 
 

0

5

10

15

20

25

30

35

1 8
98

1 9
02

1 9
06

1 9
10

1 9
14

1 9
18

1 9
22

1 9
26

1 9
30

1 9
34

1 9
38

1 9
42

1 9
46

1 9
50

1 9
54

1 9
58

1 9
62

1 9
66

1 9
70

1 9
74

1 9
78

1 9
82

1 9
86

1 9
90

1 9
94

1 9
98

2 0
02

2 0
06

year

America

Europe

Asia-Oceania

Africa

China

BRIC

 

Figure 23.2 : Worldwide automobile production by continent and production of certain 
countries, 1898-2007 
Notes : all types of automobile vehicles ; numbers in million ; BRIC = Brazil, Russia, 
India, China  
Sources: (main) WMVD, SMMT, JAMA, IRF, CCFA, OICA. Elaboration : Freyssenet M., 
2004, up-to-date 2008. Website : freyssenet.com 
 

 
One aspect that will clearly be different is the price of oil. Instead of volume effects 

contributing to price reductions in Dollar terms - as was the case in the 1950s and 1960s - 
demand from the BRICs markets is helping to push prices higher. The needs of these 
countries are so massive that they create extra tensions in an oil market that is already 
stretched because of increasing extraction costs and given the need to maintain fossil fuel 
reserves for future use (due to the lack of any known substitutes). It is true that the BRICs 
are currently refusing any restrictions on their consumption without the older industrialised 
countries quantifying their own priority efforts in this area. The new giants (especially 



India and China) are fully aware of their lack of oil resources and how rising prices will 
constrain their economic development. Thus, they too have a strong interest in alternative 
driving modes and energy sources. The Chinese already have millions of bicycles and 
more and more electricity-run scooters. There are probably more surprises to come along 
these lines. Brazil has long had a fully functioning biofuel sector and promoted the driving 
systems that correspond to this particular energy source. It intends to export ethanol and 
the technologies associated with this. As for Russia, it has a strong interest in building up 
the market for natural gas. 

Two of the main events serving as a prelude to the second automobile revolution are 
therefore interdependent and mutually-amplifying. Furthermore and as aforementioned, the 
BRICs are politically ambitious countries that plan on becoming independent, or at least on 
gaining a foothold in many different areas of economic activity, notably the automobile 
industry. Local carmakers in India, China and Russia (and why not Brazil one day) are 
working all-out to rise up the global automobile production league tables, at a time when 
carmakers from the countries that were such an integral part of first automobile revolution 
are finding it increasingly difficult to keep up.  

 
 
 
Why a revolution? The promises of a clean and safe car and the upheavals that will 
potentially ensue 

 
The transition to safer non-polluting automobiles will modify mobility conditions and 

life in general, enabling the automobilisation of new populations and shaking up the 
automobile industry’s current structure, geography and economy. 

The benefits from modern automobiles - time-saving, greater access to many locations, 
superior travel conditions, available and multi-usage vehicles - have been completely 
exhausted in the industrialised world and partially exhausted elsewhere. As a result, the 
shortcomings of this mode of transport and the problems caused by its excessive use have 
become patently obvious to everyone and difficult to accept at a human, social, political or 
economic level. The end result is a whole host of serious problems, which can be more or 
less divided into four different categories: pollution; energy security; physical and material 
accidents; and the consumption and de-structuring of spaces. 

Pollution affects the air, water, land, climate, ecological balance and public health. Air 
pollution derives from gas and toxic particle emissions that directly and indirectly cause 
many illnesses and premature deaths. They make a substantial contribution to climate 
change, which is affecting all human activity worldwide and will have considerable geo-
political consequences. Then there is land and water pollution caused by liquid substances 
(oil, fuel, detergents, solvents, etc.) that are spilled accidentally or voluntarily by many 
different sources, and by uncollected, non-recycled or non-recyclable waste coming from 
materials like steel, cast-iron, aluminum, plastic and rare metals. Lastly, there is sound 
pollution made by internal combustion engines or tires as they roll on different road 
surfaces (asphalt, concrete, rocks, earth, etc.), noises that can exceed levels and durations 
considered medically acceptable. 



The source of most energy today is a fossil resource – oil - that is neither renewable nor 
distributed evenly across the world. It is therefore destined to become increasingly rare, 
thus expensive, and will be harder and harder to extract from new fields. Given its strategic 
importance for the world economy and for the leading consumer countries’ defense needs, 
oil has always demanded - now more than ever – political and/or military control over the 
main producer countries. Because it is so widespread, the tandem ‘internal combustion 
engine/petrol’ is a main determinant of modern international relations. 

Automobiles launched at very high speeds and driven by hordes of largely uncontrolled 
individuals in variable and unsafe circumstances can be just as destructive as military 
weaponry. Road accidents can be humanly unsupportable, socially destructive and 
economically ruinous. Indeed, automobiles are one of the main causes of death and illness, 
notably amongst young persons. This concerns not only drivers and passengers but also 
other road users and more generally anyone who happens to be in the general vicinity.  Not 
only are lives destroyed but there can also be significant indirect damage. Preventing 
physical and material accidents and remedying them ex post facto has become the basis for 
a whole set of economic activities (insurance, expertise, police, judiciary, road safety, 
licensing, medical treatment, surgeries, regulations, automobile repairs, spare parts 
manufacturing, rental or replacement vehicles, safety equipment engineering and 
production, public projects, etc.). In accounting terms, these activities contribute 
significantly to national economic wealth. At the same time, they are also a distraction 
from other jobs that many working people would find socially more productive and useful. 
Automobile mishaps are very costly to individuals and communities. 

Because the automobile is a means of transportation that is more or less capable of 
moving people from a point of departure to a final destination, it also has the potential to 
de-structure and destroy historical, natural, social and individual spaces that were not 
intended to accommodate it or have been unable to do so. After years of efforts to adapt 
cities and indeed all spaces to the automobile, there is finally a consensus to exclude it 
from certain zones. The purpose of having a car is to save time and money, increase access 
to relatively inaccessible locations and enable people to travel around comfortably 
(protected from bad weather, excessive fatigue, etc.). However, because of its ubiquity, 
concentration and bulk, the automobile is now being associated with some fairly negative 
effects in certain places: slower speeds, time lost, high costs for individuals (fuel 
consumption, vehicle maintenance, need to replace old vehicles, road costs) and for 
communities (infrastructure maintenance, security and control problems) – not to mention 
problems relating to inaccessibility, stress or physical inactivity. It has become obvious 
that the automobile cannot become a universal means of transportation, one that will 
relegate all other alternative to the odd, confidential use. In general, cars consume a great 
deal of space: because they are parked in lots or haphazardly across the landscape; because 
more people are affected by the congestion they create than actually use them; because 
their network is extremely dense and requires an enormous amount of service and safety 
space, etc. Few doubt the need to limit automobile use today. 

The problems associated with this particular means of transportation can be more or 
less remedied depending on which alternative solutions prevail in the future. Some of its 
inconveniences are permanent, however, including physical and material accidents or the 



destruction of spaces that were not originally meant for automobile use or were 
incompatible with this. 

Using fuel sources other than oil to run internal combustion engines (natural gas, 
biofuels) will reduce some kinds of pollution (CO2, greenhouse gas, dust, etc.) without 
eliminating them entirely. Above all, it will leave other variants unscathed (noise, odours, 
land pollution) and create several new problems. Securing oil supplies will become geo-
politically less crucial if oil is replaced by natural gas, a resource distributed more widely 
across the world. If oil is totally or partially replaced by biofuels, a multitude of production 
branches will take shape, reflecting different regions’ agricultural specialisations (sugar 
cane, beetroot, corn, wood, etc.). Of course, it is also true that some of these branches offer 
poorer energy performance and compete with food production. 

Up until now, only cars with 100% electrical engines were considered capable of 
eliminating all pollution (aside from any un-recycled materials and liquids). Moreover, 
where these cars use electricity produced from renewable energy sources or nuclear power, 
they can alleviate many of today’s supply-related political tensions. Of course, reliance on 
electrical sources is associated with serious and as yet unresolved problems of public 
safety and the storage of radioactive waste. 

A safe electrical car, i.e. one equipped with collision avoidance systems, might reduce 
the third category of problems that automobiles cause - physical and material accidents. 

Last but not least, automobiles consume and destroy spaces. The consumption of space 
dedicated to automobile services and safety should lessen slightly if future cars are 
powered by battery-stored electricity (although not if their electricity is produced by 
hydrogen fuel cells). Silent clean cars would raise less havoc in spaces that were not 
originally intended for automobile use. Even so more and more space will have to be used 
for traffic and parking purposes. It is not clear how the cars of the second automobile 
revolution will escape usage limitations compared to more collective or individual modes 
of transportation. Cars will especially struggle as their diffusion is facilitated by an 
alleviation of the nuisances they generate, and by a semi-unlimited availability of new 
energy sources. 

Indeed, cheap cars with accessible energy sources are a precondition for the 
automobilisation of the BRICs plus the other countries that will develop economically in 
their wake. The explosive rise in these regions’ automobile stocks cannot continue, 
however, if oil prices keep rising, as seems probable today, despite more or less declines 
due to variyng political circumstances, financial manipulations and recessions. Limitations 
on the automobile’s diffusion – a probable scenario due to everything happening in the oil 
market - is the most certain catalyst for tomorrow’s clean(er) cars. 

The upheavals that the automobile industry will face due to these changes in energy 
and driving systems depend on which standards prevail in the end. If the changes only 
involve fuel types or hybrid petrol/electricity engines – technologies with which we are 
already familiar – they will not be too uproarious. The changes will be more radical, 
however, if electricity is the only future source of fuel. In any event, new actors are bound 
to arise, ones who will try to appropriate a significant proportion of the value produced in 
this sector and maybe even control its distribution: producers of new fuels, electricity 
producers, battery makers, fuel cell manufacturers, manufacturers of new driving system or 



companies that design and produce the new electronic systems’ power, control and 
regulation functions. 

There is another possible consequence if electric driving systems ultimately prevail - a 
new profit strategy might emerge, combining commonalisation and innovation.  As 
discussed in Chapter 2, this would be based on a real and not just metaphorical 
modularization of vehicles. Such a strategy, which is technically possible today, would be 
appropriate for regions characterised by the cohabitation of a ‘coordinated and moderately 
hierarchised’ with a ‘competitive’ mode of national income distribution. 

 
 

The uncertainties of the second automobile revolution 
 
This second industrial revolution is marked by considerable uncertainty relating to 

factors like its speed of implementation, the stages it will go through, the future technical 
standards, actors, industrial structures and geography, the geo-politics of energy and its 
impact on mobility and on living conditions in general. The speed with which the 
revolution will unfold (clean cars and automobilisation of populations in continent-sized 
countries) clearly depends on how quickly the technical problems that continue to affect 
the different possible solutions can be resolved. The sooner people sense how urgent it is 
to overcome these problems, the quicker things will change, notably as real oil prices rise 
and supply problems worsen. Since 2006, a sense of urgency has mobilised carmakers, 
although no one knows how long this new frame of mind will dominate, notably amongst 
the legacy manufacturers, if the oil prices remain low because of the crisis were. The deep 
problems currently besetting the American Big Three, all of whom were guilty of placing 
too much faith in light trucks, show that the warning signs are finally being taken 
seriously. Design teams have been formed and will probably no longer be dissolved, as 
they were in the past, even if oil prices were to fall back. Above all, new actors have 
appeared, ones determined to push their advantage (as energy producers or as suppliers) or 
overcome the inevitable constraints they will face (the Chinese and Indian carmakers). 

Will progress occur step-by-step? On a quantitative level, will the first stage be an 
improvement in the environmental performance of today’s engines, leading to 
petrol/electricity hybrids to be followed by biofuels or battery-run electrical vehicles and 
culminating in fuel-cell electrical vehicles? Will each of these stages lend itself to the 
technical and economic preparation of its successor? There are no certainties at any of 
these levels. For the moment, all of these solutions are being presented as if they were 
contradictory. Partisans of improving current engines’ environmental performance affirm 
that hybrid engines are barely better than the status quo, not conducive to any great 
improvements and ultimately too expensive to be widely applied.  Fans of hybrid engines 
doubt that it is possible, within the foreseeable future, to develop battery-run electrical 
vehicles with sufficient range to avoid being used for anything other than local travel. 
Promoters of electrical cars like the fact that they are based on batteries being placed on 
existing models, meaning that there is no need for a completely redesigned automobile 
architecture.  They also highlight the potential for considerable progress in terms of the 
batteries’ bulk, weight, power, safety and charging speed.  



The different driving systems evoke different problems, and this impedes their mutual 
resolution. Until now, the preference for one path as opposed to another seems to have 
been dictated more by the particular profit strategy that a carmaker was pursuing than by 
the search for an optimal technical solution.  In 1998, for example, trying to leverage a 
‘volume and diversity’ strategy to become a big player, PSA opted to improve the 
environmental performance of its existing diesel and petrol engines and decided to 
abandon further research into electrical cars. The risk it took was that it would no longer be 
viewed as an environmentally friendly carmaker, despite its product range’s excellent 
performance in this area. Toyota, on the other hand, chose a hybrid driving system for just 
one model while continuing to produce several higher emission vehicles. The reason for 
this decision was that its ‘cost reduction with constant volumes’ strategy involved 
minimising risks while progressively reducing the costs associated with the particular 
solution it had chosen, one that would make the company appear both innovative and 
environmentally friendly, helping it to benefit from government assistance and receive free 
publicity because of its new emblematic status. As usual, Honda tried to be really 
innovative by moving full scale into the fuel cell market from the very outset. As for 
Nissan and Renault, they decided to support the new generation of batteries and push cars 
with a medium-distance driving range, to be sold in less densely populated areas. 

What we now have is a fierce battle about standards. Countries and carmakers are 
starting to promote whichever solution suits their own purposes. The question is whether 
this will culminate in the coexistence of solutions reflecting the many different ways in 
which automobiles are used; the preference of each geographic region; or the degree of 
influence exercised by one or the other major branches in the automobile industry. Another 
possibility is the formation of a new coalition, like the one between carmakers and oil 
companies that led to the triumph of the internal combustion engine/petrol standard at the 
start of the 20th century, an outcome that turned the automobile into a product that could 
be exported, diffused and used across the world. The future remains uncertain and we wait 
to see whether the producers of biofuels, electricity or hydrogen will one day play the role 
that oil companies play today. 

These actors will be well placed in the future to combine in a coherent architecture the 
automobile’s various (new and old) characteristics with a universally accessible and 
relatively inexpensive source of energy, and who can sharply reduce retail prices in a 
homogeneous and relatively extensive market characterised by solvent customers, 
abundant governmental assistance and very low production costs. 

These conditions might exist for new Chinese or Indian entrants; energy producers; 
major suppliers; or even the legacy carmakers. China and India feature a number of major 
industrial groups and possess financial resources, transferred technology, competent 
engineers, a trained labour force, competitive wages, subcontractor networks, vast 
consumer markets and a desire for autonomy and political revenge - all factors necessary to 
build up their own automobile industries. The transition to new driving systems might be 
the opportunity and the means for this to happen.  Some electricity producers have been 
collaborating with automakers for years now. Solidly established and possessing 
significant financial reserves, they too could go on the attack. Michelin’s supply units have 
been testing automobile prototypes featuring tires equipped with electrical engines that can 
be managed electronically. By supplying the tires, they are supplying a driving system and 



therefore, conceivably one day, an entire vehicle.  Today’s automobile electronic system 
designers might be tomorrow’s integrators. There are even some aircraft manufacturers (as 
Dassault) and batteries producers (as Bolloré) who have launched their own electrical cars. 
Of course, the legacy manufacturers still have certain cards to play but their current profit 
strategies could be a handicap. The financial risk that is part of any major innovation is not 
really a feature of the ‘volume and diversity’ strategies that General Motors, Ford, Fiat, 
Volkswagen and PSA are pursuing, or of Toyota’s ‘cost reduction with constant volume’ 
strategy.  These players may be inclined to wait until someone else assumes the risk for 
them and then copy whatever solution works out. Carmakers who owe their profits to 
conceptual innovation and productive flexibility, like Honda and Renault (or Chrysler in 
the past), might become increasingly entrepreneurial as long as they do not forget that they 
will need to simultaneously design a radically new automobile and find a customer base 
that is ready to adopt it right away and make it a commercial success. Specialist carmakers 
might also fulfill their traditional technical innovators’ role although it is not at all certain 
that their top-of-the-range customers will find the social signals they desire in these 
companies’ new driving systems. And as regards environmental attitudes, it is not at all 
certain that social climbers focused on ostentatious material status are particularly 
concerned with fuel savings and reduced pollution. Carmakers that tend to pursue hesitant 
strategies (like Nissan and Mitsubishi) or else whose strategies need to be redefined (like 
Chrysler) might take advantage of this situation to develop a new strategy, although not all 
of them possess the financial and human wherewithal to do so. 

The history of the automobile has taught us that the optimal solution is not necessarily 
the one that dominates; that the leading inventors are not necessarily those people who 
have invested the most in R&D or those producers who know how to make profits from 
their inventions; that these producers can also be new entrants; and lastly, that the 
country(ies) of origin of those producers who are able to impose their s particular standards 
is/are not necessarily the market leader in production and diffusion terms. 

The second main uncertainty relates specifically to the extension of automobile 
demand in continent-sized countries or in others that will follow in their wake. These 
markets will only continue to develop if their growth sources continue to perform and if 
their mode of national income distribution becomes less unequal (unless the mode they 
adopt is ‘coordinated and moderately hierarchised’). Foreign direct investment has played 
an important role up until now but it is not at all certain that this will continue at such a 
high level, as the 2008 crisis seems to confirm it. Similarly, there is nothing spontaneous 
about the transition to a less unequal national income distribution, when this happens. 
History has taught us that the social segments that appear during a population’s 
development phase are generally not happy to relinquish any of their acquired privileges to 
help those social segments that have been unable to enjoy increased purchasing power. 
Offering low-cost vehicles will not help the working classes of developing countries to 
access new vehicles. The low-cost models currently being designed will target the new 
countries’ middle classes, as Henry Ford’s historical experience reminds us. What this 
means is that the choices of the future will be political in nature and involve building social 
compromises. 

 
 



Translation by Alan Sitkin. 
Aknowledgment to Richard Senter for his useful remarks. 
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Note 

                                                 
1 Historical truth and conceptual rigor require us to call this process not Fordism but 
Sloanism. This is because it was Alfred Sloan and not Henry Ford who understood that an 
increase in real wages could only be achieved by recognising employee unions and 
contractualising wage increases in exchange for getting workers to accept the kinds of 
work organisation that could enable a continuous growth in productivity. Ford may have 
been the first to pay workers high salaries (initially to retain those who refused assembly 
line work) -  and had long theorised that this policy is an integral part of the mass 
production system - but he was naively believed that he could convince his fellow 
industrialists of the soundness of his thinking. Ford was never going to recognize unions or 
state interventionism and would not countenance  any weakening of employers’ power to 
do as they see fit. He was incapable of thinking in terms of the social compromise that is 
necessary to launch the kind of self-sustaining process in which mass consumption leads to 
mass production. 

 

 

 


