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Foreword


Global warming, rising fuel costs, nuclear disasters and the rising global demand for electricity; these are just some of the important challenges facing the energy sector today, changing the ways in which our societies function. Meeting these challenges entails producing enough energy to respond to the needs of the 9 billion human beings who will inhabit the planet by 2050, while remaining economically viable and protecting the environment.

 

To succeed, every player involved – from national governments and local authorities, utilities and construction companies to manufacturers, energy equipment distributors, installers and the individual consumer – will have to make an ambitious, determined and concerted effort.

 

This decade-long, multi-faceted crisis has unfolded in tandem with the appearance of a new group of technologies and services: renewable energy, building management systems, smart grids and energy-saving devices, thanks to which, we now have numerous solutions to the problems we face.

 

Across the world, experts and international organizations are hard at work trying to change the way our societies use energy, in the hope that these new technologies will ensure a smooth transition.

 

Political resolve is key, but a changing technological and social context means that innovative and robust economic models are also necessary. How else, for example, will the economies made from new technological advances such as electricity storage and private energy-sharing schemes be distributed? Regulations and incentives alone will not suffice. True innovation can only occur when technology goes hand-in-hand with a viable economic model, in which everyone stands to profit. We are living in exciting times as we reconstruct and refine the economic systems that will ease us through this transition in our energy management.

 

Our energy sector is in a state of flux. The Schumpetarian1 process of “creative destruction” has now been set in motion, shuffling the economic deck and allowing new companies to appear on the scene while weakening the position of the traditional leaders in the field. No company or profession is immune to change, building contractors, energy transmission and distribution companies, electrical products manufacturers, not to mention software suppliers and service companies – this transition has and will affect everyone.

 

With years’ of experience in the fields of both electronics and electricity – in particular in the development of worldwide technological solutions for energy production as the former CEO of Philips Lighting and Chairman of the Philips Sustainability Board, and currently, as CEO and Chairman of Rexel, a distributor of electrical supplies – the author of this work feels he has a contribution to make to the debates and questions raised by this transformation in the energy world.

 

This book does not claim to have the answers to all these complex issues, but rather hopes to play a positive role in changing mindsets to move the debate forward in a sustainable way. 

 

To achieve this, raising awareness is the first step. Energy research teams and professional suppliers have the intelligence and information at their fingertips to drive forward change but it needs to be brought to the attention of the wider public. Awareness of operational solutions for saving energy and limiting carbon emissions or existing renewable energy technologies is still very low – and even less is known about their potential impact and how consumers stand to benefit from them.

 

This book is therefore also a call to improve dialogue and communication, and to incite every player in the energy field to share his and her knowledge. The author is convinced that the challenges posed by a transition to alternative and more optimized sources of energy can only be met by coordinating efforts through partnerships, sharing and goodwill.

 

The final goal is to accelerate the adoption of energy efficient solutions and services from those that have been tried and tested to accelerating those still in development. These solutions hold the answers to today’s energy challenges.

 

The first three chapters address the building blocks needed for the energy transition to take place, looking first at energy infrastructure, next, at what needs to be done on a regional level as well as across towns and cities and, finally, at individual buildings and homes.

 

The fourth chapter is concerned with the key challenges facing this transition, while chapters five, six and seven discuss governance, economic models and the tasks that await the key players who will ultimately make this transformation a reality.

 

The final chapter summarizes the conclusions made.










Chapter 1

Reconfiguring 
 the energy world


The day is approaching when we will live in a world in which global warming will be curbed thanks to the widespread use of solar, wind and geothermal energy, houses will offer their residents comprehensive assistance and provide comfort to the elderly and the chronically ill, factories will consume less energy and fewer raw materials, buildings will generate their own energy and cities will be less polluted and congested.

In the years to come, energy will become more efficient, safer and cleaner. Around the turn of the century, energy companies began undergoing revolutionary transformations that would soon bring about profound changes to our homes, workplaces, cities and factories. In Germany this transformation is known as Energiewende; the French call it la transition énergétique, and the English, the Green Deal. The press is full of stories about renewable energy, smart meters1, energy savings, electric cars… However, these measures play only a minute part in the current revolution. Many new programs are being set up to accelerate this revolution and improve productivity, as well as the health, comfort and security of users.

Individuals can now enjoy better ventilation, cleaner air, customized healthcare services, automation of the more burdensome household chores, as well as increased security thanks to sophisticated alarm systems and improved detection of both intruders as well as gas or water leaks… Companies are now able to optimize the energy consumption of their sites and better coordinate and control security, temperature and lighting, thus ensuring the comfort of their employees while increasing their capacity to store and share information. Factories are undergoing similar changes and today are becoming increasingly flexible and energy-efficient avoiding waste and limiting the amounts they produce.

What is the true significance of this revolution? What are its driving forces?
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 WINDS OF CHANGE 
 IN THE ENERGY SECTOR


Is there no way out of the energy crisis?

Our current energy systems are inadequate and our energy poorly distributed and unequally shared. While the energy sector today is focused on supply and finding the right energy mix, the most important questions should be on consumption and use. First, energy is being wasted on a massive scale: in developed countries worldwide, existing technology could reduce yearly energy consumption by 20 to 30%. France, for example, could decrease its electricity consumption by 44% if its buildings and houses were equipped with the most optimal energy technology (temperature sensors, thermostats, smart meters2). In the United States, investment in energy-efficient technology could yield 1.2 trillion dollars by 20203 and the country could reduce its annual energy consumption by about 23% – roughly the equivalent of Canada’s energy consumption – according to the global management consultancy McKinsey & Company. However, access to energy – and especially electricity – remains a major problem in many parts of the world. In 2010, the International Energy Agency reported that an estimated 1.4 billion people lacked access to electricity. In developing nations, electricity protects people from the dangers of cooking fires and smoke inhalation. Central heating in homes has reduced the prevalence of respiratory ailments. Refrigerating food lowers the risk of digestive diseases. Developed nations are not immune to problems either. A growing number of people lack access to energy and because of the difficulties inherent in stocking electricity; there is often a scarcity or an overabundance. During periods of peak demand – otherwise known as peak loads – the production and supply infrastructure is less able to meet the demands for electricity, especially during extreme weather conditions (cold and heat waves), or in the early evening.

In order to have a good understanding of current changes, we must examine the different aspects of the debate that have faced some of the most brilliant intellectuals and entrepreneurs since the beginning of this century.

After the giant steps energy allowed us to take in the 20th century in terms of quality of life and life expectancy, what more can we expect from this resource that has with the passing of time become as indispensable to us as the water we drink and the air we breathe?




Are we running out of inspiration to innovate?

“We wanted flying cars, instead we got 140 characters4”: strangely enough, it is not uncommon these days to hear technologically savvy entrepreneurs quote this sentence during Silicon Valley seminar discussions. Peter Thiel – venture capitalist and Founders Fund creator – first uttered it in 2010. He was, of course, referring to the startup phenomenon Twitter, the social networking service. What will happen in the future if doubts such as these are being voiced at the very epicenter of human creativity? Did the wheels of progress stop turning sometime around the beginning of the last century?

In December 2012, acclaimed professor of economics Robert J. Gordon wrote in a notable Wall Street Journal article5, “For more than a century, the US economy grew robustly thanks to big inventions; those days are gone.” After an initial burst of creativity beginning in the middle of the 18th century, technological innovation today seems to have plateaued. What is even more worrying, according to the Northwestern University professor, is that “the rapid progress made over the past 250 years could well turn out to be a unique episode in human history6.” The first industrial revolution, which occurred from 1750 to 1830, was powered by the steam engine and the train; the second revolution (1870-1900) saw rapid growth in productivity from 1890 to 1970. Thanks to these gains in productivity, major strides were made in the improvement of living standards. The average life expectancy of people living in industrialized countries doubled (from 40 years at the beginning of the 20th century to around 80 by the end of the century), thanks to better hygiene and food preservation, improvements in air quality and a decrease in illness due to better indoor heating. With the advent of home appliances, a large portion of humanity was relieved of certain repetitive, difficult tasks, sparking a social transformation the likes of which had never been seen. The second revolution also improved working conditions in factories and offices while transforming the service industry from top to bottom. Though this growth was spawned in part by innovations such as the piston engine, water treatment and distribution and breakthroughs in chemistry, it was electricity that played the pivotal role in the invention of the telegraph and subsequent tools of communication, as well as the light bulb, the electric motor and a plethora of home appliances. As a result, from 1891 to 1972, American productivity increased at a 2.3% annual rate.

Then, from 1976 to 1996, and from 2004 to 2012, the annual growth rate fell 1.3%, primarily the result of a dearth of innovation. Without downplaying the decisive role of electricity in the second industrial revolution, Peter Thiel and his Founders Fund are critical of recent energy use, pointing to the higher level of energy needed to satisfy continuous demand for ever greater levels of comfort – yet any progress we may have made has thus far failed to reduce the cost of producing this energy.

The last 40 years of slow production growth was interrupted during what Robert J. Gordon calls the third industrial revolution, or the “new economy,” from 1996 to 2004, eight years during which productivity growth rose to 2.46%. Twitter was created in March 2006. To quote Nobel Prize laureate for economics Robert Solow: “You can see the age of the computer everywhere but in the productivity statistics.”

After having brought about profound changes in living conditions through successive industrial revolutions, we may have reached a technological peak in which both potential gains in both life expectancy and productivity have practically leveled off. American life expectancy jumped from 49 years at the turn of the 20th century to 74 in 1980. By 2011, it had only increased to 78.7 years7. Our economic and technological model might therefore be running out of steam. We are also seeing the nefarious consequences of the excess it has wrought: obesity, global warming, pollution, dwindling resources, the extinction of various species and illnesses brought on by the industrial environment.

However, we should not succumb to pessimism in these times of economic and financial crisis: to do so would be a misinterpretation of Peter Thiel’s remark. Far from the entrepreneur to give up his dream of flying cars, quite the opposite, he is calling for a return to the miracle of electricity, aligning himself with the ideas put forth by Frenchman Jean-Jacques Servan Schreiber’s8 1967 international bestseller, The American Challenge, in which the author makes an accurate prediction of today’s information society, and calls on all countries to focus on bringing about this new world order. In the words of French attorney and politician Robert Badinter9, “that invaluable ability to imagine the future attracted the bold and frightened, the timid and the conservatives.” This fascinating debate about the future and our conception of it is far from being insane, as it fulfills the important function of reminding today’s players of the necessity of building the world of tomorrow.




Or are we on the brink of a fundamental breakthrough?

Numerous entrepreneurs and experts agree that the third industrial revolution will be digital. There are those who have an extremely optimistic view of the future, believing that rather than entering a long period of stagnation, we might be on the cusp of an era of infinite progress, thanks to interactive technology, robotics, increased computing power, nanotechnologies and biotechnologies. Google director of engineering Ray Kurzweil10 believes that the convergence of technologies will lead us to “singularity.” He describes this concept as a point in time, at which we will see a period of increasing returns, borne by an explosion in technological innovation.

 

Is Ray Kurzweil correct? It is still too early to tell. By all accounts, far from ending in 2004 as Robert J. Gordon seems to believe, the Internet revolution has been spreading to the energy business, heralding profound changes in use and services. I was able to speak about this on several occasions with one of the most passionate proponents of this theory, Jeremy Rifkin11. Discussing our mutual experience in the energy industry, we both agreed that digital technologies are now converging with new energy systems, creating the ideal conditions for a third industrial revolution, an “energy Internet.” According to Jeremy, Robert J. Gordon’s view of a short-term industrial revolution – supposedly lasting from 1996 to 2004 – has in fact signaled a much broader transformation, which will profoundly alter our current energy systems, a legacy of the 19th century: “Today, Internet technology and renewable energies are beginning to merge to create a new infrastructure for a Third Industrial Revolution (TIR) that will change the way power is distributed in the 21st century. In the coming era, hundreds of millions of people will produce their own renewable energy in their homes, offices and factories and share green electricity with each other in an “Energy Internet” just like we now generate and share information online12.”

For Jeremy Rifkin, five “pillars” are necessary to ensure a successful energy transition: a worldwide shift to renewable energy, the transformation of every building on every continent into a micro-power plant, the development of local energy storage facilities, the creation of smart energy grids that function like the Internet – making it possible to sell surplus electricity back to the grid – and, finally, the transition to electric plug-in and fuel cell vehicles able to store and sell back unneeded energy.

Our energy system, the 19th-century product of a Taylorist, centralized world vision, is currently adapting to new conditions brought about by information technology13.
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 THE ORIGINS OF THE PRESENT-DAY 
 ENERGY SYSTEM

In order to understand the transformations in our energy system, we must look to the past and the birth of the energy infrastructure that ushered in an unprecedented period of growth in the 20th century.


Thomas Edison: a life-altering visionary

In the 1870s, a young Thomas Edison, a telegraph operator for Western Union, came to New York, where he can be credited with improving the teletypewriter “ticker” for the New York Stock Exchange. However, his main interest was in the field of electric lighting and he set out to make improvements in the incandescent lamps that had been in use since the 1830s. In 1879, Edison founded the Edison Electric Light Company with J. P. Morgan, hoping to promote his light bulb. Thus was born the ancestor of General Electric.




The choice of a centralized model…

This breakthrough in lighting was followed by other inventions, such as Frenchman Georges Claude’s neon lamp in 1902. However, the fundamental question remained: how to supply buildings with electricity? According to Stanford University sociologist Mark Granovetter, Thomas Edison “strongly argued that electricity should be the primary commodity, and that electric equipment should be built and sold to central stations, rather than to each building owner who would generate his own electricity14.” To keep costs down and make delivery simple, the company established the first investor-owned electric utility in 1882 to supply direct current to New York customers – of which there were just 85 at the time, with 400 lamps. Energy systems worldwide then adopted this centralized model, which made widespread distribution of electricity possible through high-voltage transmission lines.

The centralized model won out thanks to the combined efforts of several captains of industry who strove to create business models and the regulatory framework necessary for the development of new technologies. Samuel Insull, who started out as Thomas Edison’s personal secretary, soon became one of the principal players in the establishment of a centralized power grid. As head of an energy company in Chicago, he started construction on the world’s largest power station, the Harrison Street Station. In 1892, on a trip to Ireland, he picked up the idea of a metered billing system based on demand, with a different set of rates depending on the time of day the electricity was being used15. Thanks to this formula, many homeowners found their bills drop by 30% within a year16, while the number of his customers increased as he offered affordable rates for homes and small businesses. By the 1920s, Insull’s company was supplying electricity to 32 states. His next hurdle was to convince federal and state regulators to recognize electric utilities as natural monopolies, allowing them to grow with little competition and to sell electricity to broader segments of the market, using economies of scale to cheaply produce electricity in large power stations.




…with a taylorized industrial infrastructure

These energy pioneers can be credited with creating the integrated provider model, able to produce, transport and distribute energy, supported by vast infrastructures generating economies of scale. This model was a perfect match for the customized supply of energy, needed for factory lines producing large quantities of standardized goods.

Individual states oversaw the construction of the power grid, which soon began spreading across America. Elsewhere, the energy sectors in a number of industrialized countries became oligopolies, or monopolies and over the next few decades, electrical equipment in the construction sector became standardized. The invention and widespread use of electric motors made possible innovations such as the elevator (crucial to the new-fangled skyscrapers that had begun to dominate urban skylines), the vacuum cleaner (1906) and the washing machine (1904). After World War II, mass production of these appliances changed the lives of millions of women in industrialized countries by reducing the amount of time spent on housework.

The late 19th century saw great progress, advanced by a creative group of bankers and entrepreneurs who thought up the business plans and technological innovations that laid the foundations for the world we live in today: a centralized system based on power stations. The new energy revolution is changing all of that.






– 3 – 
 Energy meets digital


The origins of the decentralized, 
 unbundled model

Cracks in the centralized energy system began to appear in the 1970s. From an economic viewpoint, conservative policies prevalent in the United States and Britain in the 1980s led governments to privatize their energy companies, to stimulate competition. Known as unbundling, this process became increasingly common in the United States and Europe during the 1990s and by gradually separating production from transportation and distribution, it permanently transformed the energy sector. This process was unfolding at a time when increased demand and the rising cost of production in the wake of successive energy crises had dealt a blow to production and transportation. Blackouts occurred in New York, Germany and India and the thorny question of the cost of raw materials trained a spotlight on the financial solvency of energy companies. As for society, people were also becoming increasingly aware of the environmental and health-related impact of industrial activities and when the effects of global warming were brought to the fore, renewable energy began to be heralded as a viable alternative.

In 198617, German sociologist Ulrich Beck pointed out that from the mid-1970s the very notions of progress and modernity itself were being questioned fuelled by worries about the negative impact of industrial activity (concerns as to the depletion of natural resources, rising pollution and security). Around the same time, the NIMBY movement (not in my backyard) slowed production and transportation, and it became increasingly difficult to set up high-voltage transmission lines in certain areas.




The Internet revolution

By the turn of the 21st century, the antiquated 19th-century energy model was in a crisis and another industrial revolution had just begun, which would alter it irrevocably: the digital revolution.

The origins of the Internet can be traced to 1974, when American researchers Robert Kahn and Vinton Cerf invented the TCP/IP (Transmission Control Protocol/Internet Protocol18), while working for DARPA (Defense Advanced Research Projects Agency).

This initial Internet model allowed originators of information, whether professional or amateur, to make their content accessible to a wider audience. In the first instance, traditional businesses adapted to the new economic potential that the Internet represented by attempting to reproduce tried and tested offline business models online such as e-commerce, online newspapers, online phone books… This form of the Internet was essentially centralized, much like the traditional energy model, with major players broadcasting top-down content to passive end-users and consumers. It brought about the disintegration of existing practices. Physical purchase of goods was supplanted by online shopping, and TV schedules became obsolete with the advent of digital recording and video on demand.

However, in the early 2000s, a new wave of innovation prompted a decentralization of the system. These innovations were born from the web’s ever-growing influence, from distributed generation and the sharing and exchange of information.

This new approach spread to all aspects of society and every sector of the economy, though its initial source was the information world. This is what Jeremy Rifkin means by the energy Internet, a convergence of the digital and energy worlds.

The year 1999 marked the appearance of Web 2.0. While not a wholly new Internet, it contained a certain number of characteristics that were fundamental to the original Internet model: decentralized means of production, sharing and exchange. Web 2.0 had its skeptics, such as Google CEO Eric Schmidt who stated, at the Seoul Digital Forum in August 2007, that Web 2.0 was primarily a “marketing term.” Be that as it may, its appearance on the scene marked a clear break from the previous, centrally controlled model, putting the power in the hands of the end-user: from the information broadcaster (blogger), the artist and the pirate (the peer-to-peer file sharing user), to the activist (and the Wikileaks “hacktivist,” as well as the Arab Spring protester) and the sales executive…

Thanks to digital technology, the energy sector is now beginning to move toward a model similar to Web 2.0, both in terms of decentralization as well as distribution. The 19th-century power grid has been optimized in the same way as the Internet, making it bidirectional: for sales (upload) and purchases (download). This is the concept of the smart grid, which, when applied on a local level, becomes a microgrid.




The convergence of energy 
 and the digital space

Contrary to what Thomas Edison thought, in the new energy system, buildings, which until now were limited to consuming energy, will in the future be able to produce it. The first lever of Web 2.0 is the existence of user-generated content. This evolution radically uprooted traditional business models in the information world (press, publishing, television), by making it easier to share information and distribute content. In the energy sector, buildings will be equipped with solar, wind or cogenerating energy production units, as well as monitoring and management tools to optimize consumption. Buildings will produce more energy than they consume, becoming “energy-plus” or “energy-positive.” To pursue the Internet analogy, this decentralized form of energy production can be referred to as “user-generated energy” (UGE).

But what to do with this surplus energy? The second lever of Web 2.0 is the shared economy. When private individuals share, waste is avoided: why travel alone when you have four empty seats in your car? Why not rent your apartment when you are out of town? This notion makes the distinction between owner and user, with the owner free to rent or lend his property when it is not in use.
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