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INTRODUCTION

               
                  THE URGENCY OF THE ECOLOGICAL CHALLENGE

               

               
                  ‘While we do face big risks, the most serious ones are not beyond our control, like
                        a possible collision with an asteroid of a size that hits the Earth every hundred
                        million years [...] they are ones that we are generating ourselves […] The future
                        is up for grabs. We don’t need new technologies to solve our problems […] for the
                        most part we just need the political will to apply solutions already available.’

                  Jared Diamond,

                  Collapse. How Societies Choose to Fail or Succeed 

               

               
                  For some 20 years, since the signing of the Kyoto Protocol in 1997, there has been
                     a virtually unanimous consensus over the urgency of the ecological and climatic challenge
                     we face. The damage caused by global warming, combined with episodes of fine-particle
                     pollution in the big metropolises, affect people’s daily lives today, just as they
                     loom over the lives of future generations. The fight for greater environmental responsibility,
                     which has been brought to the forefront by non-governmental organisations (NGOs),
                     is now viewed as a priority by political leaders, business leaders and the general
                     public. Attitudes have changed considerably during the past two decades, providing real grounds for hope of avoiding ecological disaster.
                  

                  
                     NO TIME TO LOSE

                     Everyone knows that without rapid proactive action, we are rushing headlong towards
                        disaster on a global scale. The interconnection and interdependence of our globalised
                        ecosystem are turning the Earth into a veritable ‘polder’;1 the pollution and imbalances affecting certain regions have a more or less direct
                        effect on the other side of the world. The risks of economic and social collapse linked
                        to climate change have an impact on all countries and every one of their inhabitants.
                     

                     Without adopting an apocalyptic or alarmist attitude, we have to face facts: an energy
                        transition – the optimisation of natural resources while reducing negative externalities
                        caused by human activities – on a global scale is now absolutely essential. The heads
                        of state who met in session at COP21 in December 2015 were in no doubt about this.
                        Aware that this challenge was no longer a matter for the distant future or some hypothetical
                        threat, but in fact a genuine issue for the near future, they agreed on a number of
                        measures intended to curb CO2 emissions and halt global warming. Although the broad consensus that emerged during
                        this international summit should be welcomed, its scope must nevertheless be kept
                        in perspective. Despite representing a symbolic victory – and already a giant leap
                        forward compared to past failures – COP21 does not prevent the transition from progressing
                        at a very slow pace, or even at a forced march, in view of the reticence of certain
                        countries. 
                     

This is in fact what historian Yuval Noah Harari emphasises in his latest book: ‘In
                        December 2015, the Paris Agreement set […] ambitious goals, calling for any increase
                        in average temperature to be restricted to 1.5 degrees above pre-industrial levels.
                        However, many of the […] measures required to achieve this goal have been postponed,
                        as if by chance, until after 2030, which in fact amounts to passing this hot potato
                        on to the next generation. […] All of the talk about global warming, all of the conferences,
                        all of the summits and protocols have so far failed to limit global greenhouse gas
                        emissions.’2 In fact, clear discrepancies persist between the agreements in principle and the
                        effectiveness of the policies intended to be implemented. Disagreements between countries
                        on this last point appear to be quite glaring. Why? Because ecological questions are
                        intrinsically linked to energy concerns. These are based on complex and sensitive
                        factors: economic performance, industrial competitiveness, households’ purchasing
                        power, job creation, fiscal sovereignty, geostrategic independence, etc. – constraints
                        that are specific to each nation and which hinder the transition.
                     

                     The worrying aspect is that we no longer have the time to wait. In view of the environmental
                        urgency, the incessant prevarication and failure to make pragmatic choices only aggravate
                        the situation. Crowd-pleasing symbolic gestures and simplistic slogans cannot serve
                        as a roadmap. In order to give concrete form to the energy transition and accelerate
                        it, it is crucial to search for solutions that are credible from an environmental,
                        economic and social point of view. It is not a matter of defending a partisan ideal
                        or interests, but of promoting a global vision of energy sources to serve the general
                        interest, of how to protect the planet in the short term, at the lowest cost. Achieving this objective requires first making
                        a realistic diagnosis regarding the energy transition and the levers each country
                        possesses to take action. At this point, we should make at least three observations:
                     

                  

                  
                     THREE POINTS TO NOTE ABOUT THE ENERGY TRANSITION

                     The first is that the biggest polluters of the planet can be clearly identified: 10.3bn
                        tonnes of carbon emitted by China in 2016, 5.4bn by the United States, 3.7bn by the
                        European Union (EU), 2.2bn by India and 1.6bn by Russia. These figures are not the
                        most significant aspect, however. If we consider these statistics in terms of tonnes
                        per inhabitant, we see a quite different ranking: 41 tonnes for Qatar, 35 for certain
                        Caribbean island nations, 19 for Saudi Arabia, 17 for the United States, 11 for Russia,
                        7.4 for China and 7.3 for the EU.3 These are the countries or geographic areas that must embark on the path of transition
                        the most rapidly.
                     

                     China has clearly grasped this idea, because it is now positioning itself as a leader
                        on the renewable energies (REs) front. Without abandoning the resources that are vital
                        to its industrial and economic growth, China is investing massively in solar photovoltaic
                        panels and, in 2015, half of the world’s new wind turbines were constructed in China.
                        The Chinese authorities, determined to win the ‘blue sky battle’4 and to curb urban pollution, have adopted an energy strategy reconciling economic
                        and environmental realities. Public health needs have compelled them to carry out this transformation and to find
                        alternatives to coal. Even though this course of action is still incomplete and imperfect,
                        it demonstrates a genuine effort to adapt.
                     

                     The second observation is that the most heavily polluting fossil fuels are still coal
                        and oil. These two resources, which are used on a massive scale to generate electricity
                        and to cover transport needs, in some ways belong to ‘yesterday’s world’. They supported
                        the previous industrial revolutions and the development of models in which the mass
                        production of energy was the golden rule, the only way of thinking – all the more
                        so at a time when the environment was a secondary, indeed even a marginal concern.
                        The environment of the 21st century has changed the situation. In the era of the circular
                        economy, the digital economy and the use of naturally occurring forms of energy, we
                        have the means to prioritise solutions that pave the way for a paradigm shift, for
                        greater energy efficiency and less damage to the planet. The important thing is not
                        to go after the wrong target by treating all types of fossil fuel alike.
                     

                     To facilitate the transition to REs, today’s societies need resources such as natural
                        gas in particular. It offers the advantage of flexibility, storage, security, safety
                        and a low carbon footprint while providing a sufficient calorific value to meet energy
                        demand. It is furthermore part of a technological ecosystem in which renewable gas,
                        hydrogen and carbon recycling offer promising prospects. By opting for natural gas
                        and the innovations promised by this sector, short- and medium-term progress can be
                        achieved on two fronts: halving the use of coal to meet energy needs over the next
                        10 years and phasing it out within the next 20 years; reducing the consumption of
                        petroleum products in the transport sector by half during the next decade. This would indeed give the transition
                        a serious boost!
                     

                     The third observation is that dogmatic approaches that are out of touch with the global
                        issues have always failed. In other words, the transition cannot be imposed by decree:
                        it is formed, organised and embodied in public policies that respect environmental,
                        economic and social balance. In France and in Europe generally we sometimes tend to
                        neglect this complex balance. We opt for a mix of 100% carbon-free forms of energy
                        without weighing the consequences and the feasibility of these choices. Many countries,
                        including Spain, the Czech Republic and even Germany have had to revise their plans
                        after rushing too hastily into using ‘all-electric’ REs and resources. They have ended
                        up hitting the brick wall of reality. The technical, financial and fiscal limitations
                        of their strategy have forced them to take a step back or fall back on resources such
                        as coal, in other words to beat a full retreat on the environmental front. In the
                        sphere of energy policy, it should never be forgotten that the quest for perfection
                        may end up hindering efforts for improvement.
                     

                     The factor that is hampering the vital changes needed at the moment is the failure
                        to take sufficient account of the economic, geopolitical and social factors on which
                        the future success of the transition rests. While success in achieving the goals of
                        the Paris Agreement is slipping further away despite the good intentions of many parties
                        involved, it is time to question the poor coordination of countries’ energy policies,
                        along with the appropriateness of decisions taken to encourage the necessary changes.
                        We no longer have the time or the luxury to be content with fine words. The environmental
                        need calls for effective, pragmatic, rational measures to identify a list of priorities,
                        which, if they were shared goals, would make it possible to accelerate the virtuous circle of behaviour by the leading
                        powers and economic operators.
                     

                  

                  
                     BETWEEN PASSION AND REASON: A MULTI-SOURCE VIEW OF ENERGY IN GENERAL AND GAS IN PARTICULAR

                     In this situation we believe that gas will be the champion of ecological transition.
                        This resource will be a fundamental component of the energy mix of the future, above
                        all in Europe and in France, where its potential is still largely underdeveloped.
                        Other nations, on the Asian, American and African continents, are following this path
                        and opening up new possibilities. They are giving a positive boost to environmental
                        action by proving that it is possible, thanks to gas, to prepare for future challenges
                        without sacrificing current-day contingencies. The time has come to combine different
                        energy sources rather than dividing up or excluding solutions from the outset. 
                     

                     Urgent situations inevitably give rise to strong emotions, media hype and knee-jerk
                        reactions, to the point where heated rhetoric ends up by winning out over reasoned
                        debate. With this analysis of the future of energy sources, and gas in particular,
                        we aim to restore a note of calm to the debate, without concealing the problems and
                        the obstacles bound up with the options advocated.
                     

                     At the same time, we wanted to present this issue in all its dimensions, both the
                        more technical aspects and the more emotive ones. Energy, the crucible of civilisations
                        and progress, has its own issues – historic, geographic, scientific and, finally,
                        human. In this world, gas has a place all of its own: a thousand-year-old energy source – whose use, though belated, was to transform
                        urban living conditions and people’s daily lives – which, with the course of technical
                        progress, became a window onto the future, a bridge between the world of fossil fuels
                        and the world of renewable energy, and ultimately the cornerstone of our future energy
                        structures. It is this conviction that we defend passionately as the logical choice.

                  

               

            

            
               Notes

               
                  1. Jared Diamond, Collapse. How Societies Choose to Fail or Succeed, Viking Press, 2011.
                  

               

               
                  2. Yuval Noah Harari, Homo Deus. A Brief History of Tomorrow, Harper, 2017.
                  

               

               
                  3. Rts.ch, émission GéoPolitis, ‘Climat, duel de géants’, 12 November 2017. 
                  

               

               
                  4. Ibid. 
                  

               

            

         

      

   
      
         

CHAPTER 1

               
                  ENERGY, BETWEEN EVOLUTION AND REVOLUTIONS

               

               
                  ‘We have become great in a material sense because of the lavish use of our resources,
                        and we have just reason to be proud of our growth. But the time has come to inquire
                        seriously what will happen when our forests are gone, when the coal, the iron, the
                        oil, and the gas are exhausted, when the soils shall have been still further impoverished
                        and washed into the streams, polluting the rivers, denuding the fields, and obstructing
                        navigation.’

                  Theodore Roosevelt,

                  Speech at the Conference on the  Conservation of Natural Resources (1908)

               

               
                  ‘Energy today is in a state of shock’,1 said around a dozen economists and experts on the eve of COP21, to alert the public
                     to the climate of crisis looming over the energy question. Three years later, this
                     wake-up call is more timely than ever. In spite of the progress made possible by the
                     Paris Conference on climate change, one question still on the agenda is: can a balance
                     be found between economic performance, environmental accountability and geopolitical
                     stability, in an interdependent world in which environmental urgency adds an extra
                     layer of complexity?
                  

                  The energy question lies at the confluence of these three issues. It is at the heart
                     of equations which incorporate as many unknown factors as opportunities. Multifaceted
                     and abundant, the energy landscape of the 21st century nevertheless has its grey areas
                     and its blind spots: the performance and the true cost of renewable energy sources,
                     risks linked to nuclear power, the difficulty of replacing oil and coal (around 60%
                     of the world energy mix2) in spite of the negative externalities they cause, sustainability of the ecological
                     transition, etc. Far from being exhaustive, this list testifies to the ambiguities
                     that loom over the world today, the planet’s energy future – and perhaps even over
                     the future of the world. This major challenge, anticipated by Theodore Roosevelt in
                     1908, takes on a new degree of urgency in 2018. It is no longer a matter of predicting
                     problems, but of taking concrete action to deal with the emergency. The issue is no
                     longer about rethinking the future because (by then) our natural resources will have
                     run out, but rather because climate change requires us to make a rapid energy transition
                     even though fossil fuel resources are still and will continue to be available to us.
                     We are at the foot of the wall, because of having failed to heed the warnings of our
                     predecessors and identify the right priorities.
                  

                  
                     THE ENERGY EQUATION IN THE 21ST CENTURY, OR BALANCING COMPLEXITY

                     
                        
                           An increase in world demand?

                        

                        This is the whole paradox of our era: we have never had so many primary energy sources
                           (coal, oil, natural gas, uranium, wind, solar) and secondary energy sources (electricity, petrol, etc.) at our disposal
                           to cover the needs of the population, both quantitatively and qualitatively.3 Our developed societies possess technologies allowing them to produce heating, lightning,
                           means of transport propulsion and ‘fuel’ to power their industrial and logistic systems
                           – but the energy problem has never seemed so difficult to handle than at this time
                           when the broad macroeconomic trends point to an increase in world energy demand.
                        

                        Even though this point of debate might be contentious, there are four factors which
                           are likely to contribute to this increase during the coming years: demographic growth
                           in Africa and Asia, higher living standards and the appearance of a middle class in
                           the emerging countries, the growing need for drinking water in a context of diminishing
                           water resources, which leads to a proliferation of desalination plants, and an increase
                           in temperatures which inevitably results in a proliferation of air-conditioned buildings
                           in the least temperate zones of the planet.
                        

                        In order to respond to this increase in needs without compromising the ecological
                           imperative, we have only two solutions: improving energy efficiency and replacing
                           the resources that are the most harmful in terms of pollution and global warming.
                           Needless to say, these two levers alone are not enough, at the moment, to solve the
                           immensity of the challenges facing us. The task seems impossible within the time constraints
                           imposed.
                        

                        Such is the complexity of the current equation. The ecological transition is coming
                           up, in part, against economic, technical and demographic contingencies. Many countries consign this crucial transformation
                           to a place lower down the pecking order of priorities, below those viewed as more
                           immediate, such as industrial competitiveness. Even if ‘we all dream of a planet that
                           will have been rid of fossil-fuel, non-renewable, polluting forms of energy by the
                           end of the century’,4 reality has more bumps in the road; it reminds even the greatest idealists that environmental
                           sustainability and economic necessity cannot be reconciled at the drop of a hat or
                           by throwing slogans about. We might note, by way of example, that the REs could not
                           at this point ‘by themselves guarantee post-oil and […] post-nuclear transition’.
                           You have only to think of the countries that ‘on abandoning nuclear power somewhat
                           emotionally in the aftermath of Fukushima […] simply increased [their] consumption
                           of coal.’5 They traded a potential threat for very real pollution while preserving the dynamism
                           of their industrial sector. Pragmatism won out over environmental considerations,
                           at least in the short term.
                        

                     

                     
                        
                           The core nature of the geostrategic issues  

                        

                        The constraints hampering energy transition can essentially be easily explained. Energy
                           is still a driving force for human societies. Like water, it is a common asset, essential
                           to the development of our economies and to social peace – but it is also a vital resource,
                           the importance of which leads to real geostrategic battles between nations, at the
                           risk of exacerbating tensions and imbalances. Now more than ever, economic, political
                           and military power is inseparable from the command of energy sources and the technology
                           required to use them. Any shortage or lack of these condemns the country concerned to play
                           a secondary role.
                        

                        Naivety in this sphere can have serious consequences because, make no mistake about
                           it, we are seeing intense competition on a global scale. No political power is relinquishing
                           its gains or prepared to sacrifice its competitiveness on the altar of the environment.
                           On the contrary, they are all positioning their pieces on the board for the future.
                           As always when it is a matter of the foundations of the economy and control of a strategic
                           resource – and therefore a primary attribute of hard power – thinking is led by national
                           interest. In this kind of contest, Europe is unfortunately no longer in the forefront.
                        

                        Let’s provide some illustrations, certainly rather broad, but sadly not in much doubt:
                           the battle of the batteries is taking place in Asia, the solar photovoltaic power
                           battle has been won by China and the gas battle by the United States. It is now more
                           or less just in the field of wind power that the European industries are at the cutting
                           edge. Without giving in to excessive pessimism or disaster-mongering, this fact should
                           urge the countries of the Old World to change their method and paradigm: without a
                           coherent industrial and energy plan, Europe is condemning itself to the downgrading
                           of its status.
                        

                        Even if this pivotal role of energy has to be subject to the laws of history and nature,
                           the beginning of the 21st century is, in a sense, a law unto itself: ‘When we look
                           at the turbulence that has affected the history of energy, we see that this was often
                           due to abrupt mono-energy effects, lasting a limited period of time: oil prices, nuclear
                           accidents, disruption of the gas or electricity supply. Today, the jolts are permanent
                           ones. They occur in a context of general uncertainty. They reflect complex and often concealed forms of interdependency, combining technical, economic,
                           financial and geopolitical factors, and they do not strike the same way’6 in every part of the world. Who seriously thinks of adopting simplistic solutions
                           in such a context?
                        

                        To take a clear-headed view of the energy sources of today and tomorrow it is essential
                           to weigh these problems and to assess the power relations worldwide. There is no place
                           for ideological approaches or preconceived ideas. We must all deal with the following
                           questions: how can we successfully complete the process of ecological transition while
                           making it ‘bearable’ in a globalised ecosystem subject to fierce international competition
                           and where energy sources are themselves a source of conflict and a key element of
                           competitiveness? How do we respond proactively to the climate emergency, while integrating
                           these geostrategic and economic constraints, when time is running short?7

                     

                  

                  
                     FROM HOMO SAPIENS TO HOMO NUMERICUS: THE ENERGY SYMBIOSIS

                     
                        
                           From the age of fire to the industrial revolution

                        

                        If energy raises such crucial questions, it is first and foremost because it is part
                           of the very foundations of the civilisations to which we are the distant heirs. That
                           which is true in the era of smartphones, satellites and air-conditioned apartments
                           was true even in the time of cave dwellers, ancient cave art and a time of basic savagery.
                           Without energy, there is no progress and no life. In the course of the long process
                           of human evolution, the first stage in the ‘technological leap’ was undeniably the
                           domestication of fire 300,000 years ago,8 which revolutionised Homo sapiens’s relationship with the world and gave him a decisive
                           advantage over the animal kingdom. As historian Yuval Noah Harari explains, fire did
                           not just provide human populations with warmth and safety. Its discovery above all
                           turned Homo sapiens into a ‘race of cooks’, which allowed them to consume food that
                           was either not previously edible or was not very digestible: ‘While a chimpanzee spends
                           five hours chewing raw food, one hour is enough for a man who eats cooked food.’ This
                           provided calories and precious time which man could then devote to other physical
                           or intellectual pursuits.
                        

                        From this point on, the human race was able to improve its cognitive faculties and
                           achieve a new stage of development: ‘According to certain specialists, there is a
                           direct link between the appearance of cooking, the shortening of the digestive tract
                           and the growth in the brain. As long intestines and big brains both devour energy,
                           it is difficult to have both. By shortening the length of the intestines and reducing
                           their consumption of energy, cooking automatically paved the way for the jumbo-sized
                           brains of the Neanderthals and Homo sapiens.’9 Long before our ancestors became ‘as it were, masters and possessors of nature’,10 thanks to the science and command of thermodynamic principles, the use of fire was
                           a crucial milestone in our existence on Earth.
                        

                        Any biological reaction at a given moment stems from an energy exchange, and although
                           it is slightly different, the process of photosynthesis obeys identical rules. Broadly speaking, the sun’s rays
                           allow the flora to release oxygen and to convert carbon dioxide into carbohydrates.
                           This is a biochemical transformation that verifies the law attributed to Lavoisier,
                           which dictates that ‘nothing is lost, nothing is created, everything is transformed’.
                           In this regard, energy – even in its least sophisticated forms – is indeed the source
                           vital to all life and growth of organisms, whether natural or artificial.
                        

                        All of the great discoveries made since the age of fire have confirmed this rule:
                           each time an energy revolution has taken place, human progress has made a decisive
                           leap forward. In this regard, the other great watershed moment was the industrial
                           revolution of the 18th and 19th centuries, marked by the invention of the steam engine
                           and the combustion engine. These innovations, concurrent with the exploitation of
                           coal and then oil, boosted the energy efficiency of our societies tenfold, increased
                           individual mobility and accelerated the process of globalisation. A veritable ‘force
                           in action’, as the etymology of the word shows (energéia, in Greek), energy is our most precious adjunct: ‘After his own strength and that
                           of animals, man learnt to exploit forms of energy found in nature. Then energy provided
                           by using fuel permitted the increasing use of machinery.’11 Much of our evolution results from this energy symbiosis. The better we control this
                           ‘common good’ at microscopic and macroscopic level, the more our societies achieve
                           a high degree of technological maturity, which furthermore comes at a time when a
                           new revolution is taking shape: the command of naturally occurring forms of energy.12

                     


                        
                           An essential and highly capital-intensive asset

                        

                        It is a constant of history that we see again at the beginning of the 21st century.
                           Firstly, energy in all its forms is omnipresent. It is even inherent to our existence,
                           although we might not necessarily be aware of it. In fact, this omnipresence cannot
                           be taken for granted, because energy – particularly when it is in its ultimate or
                           most developed form, such as electricity – is a natural, structural type of asset,
                           like the oxygen we breathe or the waves we emit. It is there without being there,
                           like an invisible presence; nobody really wonders about how it is produced any more.
                           There is hardly anything now to remind us that energy is not all instantly available,
                           apart from power cuts or the times when our mobile phone battery is dead.
                        

                        With good reason too, because it is not produced naturally: it is the result of sometimes
                           complex transformations based on industrial processes. These most often employ sophisticated
                           and highly capital-intensive tools, in terms of means of production and transport,
                           storage and distribution. In other words, energy depends on capital-intensive systems
                           which have the particular characteristic of disliking uncertainty, sudden change,
                           and disruption. This evidently creates a brake on rapid adaptation in the production
                           and consumption of energy sources: an adaptation commonly known as ‘energy transition,’13 in other words, ‘a concept […] used to refer to the gradual phasing out of certain
                           forms of energy (such as fossil fuels and sometimes nuclear energy) along with the
                           development of other energy sources (renewable forms of energy), accompanied in particular
                           by energy-saving initiatives.’
                        

                        Energy, for example, is the driving force behind the consumer society’s logistic system.
                           Without it, there would be no goods, no trade, no data, no communications, no agriculture,
                           no wellbeing. In this case too, note that the machinery is so well-established that
                           we end up by almost forgetting that our comfort depends on complex systems whose operation
                           is closely linked to the sources of energy that run them. Energy availability is one
                           of the primary conditions for our way of life, even more so in Organisation for Economic
                           Cooperation and Development (OECD) countries. We would not have smartphones or the
                           Internet, entertainment, travel or decent housing, without the constant contribution
                           of primary or secondary sources of energy.
                        

                        At international level, the accessibility of energy sources thus became the prime
                           factor in the level of development of modern societies. It is, furthermore, not insignificant
                           that Africa is responsible for only 3% of world energy use,14 whereas it has 15% of the total population. On the African continent, 600 million
                           people still have no access to electricity; their prospects are seriously limited.
                           Factors that are no longer a problem for the average Western consumer still are for
                           a good number of the inhabitants of the planet.
                        

                     

                     
                        
                           A vehicle for dynamism and innovation

                        

                        Secondly, energy is still a vehicle for dynamism and a powerful catalyst for technological
                           progress. What is obvious in the case of the industrial revolution still applies just
                           as clearly now. Energy symbiosis plays a decisive role in digital innovation. Energy
                           and digital technology make a very good team: technical advances in the two sectors
                           feed into one another, operating in synergy. Optimised batteries pave the way for ground-breaking
                           uses which themselves create new patterns of behaviour. Without this energy miniaturisation
                           our societies would not have access to the discoveries and the services of the digital
                           universe. We would not be able to use an app to order a meal, buy clothes or book
                           a private taxi service with just a couple of clicks.
                        

                        On this subject, we should note that the growing use of digital technology is itself
                           expected to feed into the increase in world energy demand. With 45bn servers, 9bn
                           devices (connected objects, computers and smartphones), 1.6bn emails exchanged every
                           hour and 800m network devices (routers, ADSL boxes) in 2016, the weightless economy
                           and the electronic data world obviously have a considerable impact on energy needs
                           and greenhouse gas (GHG) emissions.15 This trend will grow with the proliferation of connected objects (50bn in 2020, according
                           to some forecasts, or 8 to 10 times higher than today), the surge in cybersecurity
                           issues and the momentum of digitalisation of services.
                        

                        Just like the human brain, whose calculating capacity is equivalent to several petabytes
                           and whose energy consumption is around 20 watts – or 20% of what the human body produces,
                           compared to just 2 to 3% of its weight – energy demand linked to collective intelligence
                           and digital technology will increase significantly over the next two decades, without
                           necessarily being equivalent to its real impact on the physical world or the economy.
                           This is confirmed by recent international studies: ‘The billions of devices that many
                           of us use every day could produce 3.5% of global emissions within the next 10 years
                           and 14% by 2040. It is an industry that could consume around 20% of world electricity by 2025.’16 Some researchers speculate that our electricity requirements will increase from 200–300
                           terawatt hours (TWh) per year to 1,200 or even 3,000 TWh by 2025, with the advent
                           of a ‘tsunami of data’ and the increasing digitalisation of our lives17 – even though digital technology is and will continue to be a factor in optimising
                           and reducing energy consumption and therefore GHG emissions.18

                        In short, energy acts as a systemic component of our societies. It weaves together
                           issues and facets, the diversity of which spawns new complexities. Whether we are
                           talking about economic, technical, societal, fiscal, international or environmental
                           aspects, the sphere of energy sources is part of a web of interconnected constraints
                           and choices. This is why the transformations in progress and future developments should
                           be viewed in terms of not just the direct goals they are intended to pursue (reducing
                           CO2 emissions), but also their indirect effects and their full cost: production, logistic,
                           social, environmental, and the taxes and subsidies linked to the transition. As in
                           every other period of history, this will not happen in just a few years, but will
                           extend over several decades. The way we look at the energy sources of the past, the
                           present and the future has to incorporate this long-term perspective.
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