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			Preface

			Alain Fuchs, President of the CNRS

			 

			Although just one of the huge number of publications to be produced on the occasion of COP21 in Paris, this collaboration between the CNRS and Comité 21 gathers together proposals by scientists dealing both with the idea of climate solutions whilst also addressing the question of changes in behaviour. Articles by researchers and by various experts highlight the complexity of the problems linked to the impact of a warming climate. Although the researchers are often critical in their own proposals, they deploy their expertise, drawn from a variety of disciplines, to place dynamic systems at the heart of their scientific approach. 

			 

			In her address at the opening of the UNESCO Our Common Future Under Climate Change conference held in July 2015, Ségolène Royal, the Minister of the Environment, declared that, “The question now is no longer whether it is necessary to act but how. Which real, functioning solutions should be used in order to effectively combat climate change and its immediate and future consequences? What benefits are to be gained from them today and tomorrow in our respective regions and countries as well as globally? How can we ensure that choosing a decarbonized economy and society is not a constraint to be suffered or an impossible goal but is rather an opportunity to be seized and towards which we should move even faster?”

			 

			The aim of this book is to offer the reader, whether student, engineer or decision maker, curious citizen or manager, researcher or politician, an overall view of the contributions made by research and its role in the construction of the society of tomorrow. It also aims to ensure that research contributes to the social, economic and political discussions.  

			 

			In order to respond to global changes, scientists are developing innovative tools and methods for observation, experimentation, modelling and energy storage. It is a question of anticipating and of developing strategies that aim, on the one hand, to limit the sources of disturbance, whether it be the production of greenhouse gases, chemical inputs into the environment or biological disruptors, to mitigate the effects of human activities on the global system thanks to the development of clever and innovative technologies, and, on the other hand, to reduce the vulnerability of societies and ecosystems, to develop systems for resilience, to prepare for transition periods by taking a fresh look at what are sometimes well established systems and to look past the uncertainties to a trajectory taking us into the future. 

			 

			Thus, whilst covering just part of the vast field that the solutions span, this book sets out to highlight the richness and the range of knowledge developed by France’s scientists. The diversity of the disciplines that have contributed to this book demonstrates that researchers can offer the decision makers responsible for building the society of tomorrow expertise and important solutions. 

			 

			In this book, which is aimed at the general reader as well as experts in other fields, researchers address questions not just through findings but also by proposing the innovative solutions that policy makers will need to rely on in building a sustainable, viable and equitable future for the societies of today and the generations of tomorrow.

			 

			  

			 Preface

			Gilles Berhault, President of Comité 21

			   

			Over the course of human history, a series of inventions with far-reaching impact have transformed humanity. What they have in common is that the pace at which they are happening is speeding up. Communication technologies are a striking example of this. It took 3,000 years for the invention of writing to completely change a civilization, 300 years for Gutenberg’s invention of printing with movable type, whilst the Internet will have transformed our world in less than 30 years. For 10 years now the whole world has been aware of the impact that climate change is already having on our living conditions, as well as of the risks that it poses to the conditions for our development and quality of life. What we need is a new and comprehensive climate alliance in order to shift the scale of the fight against climate change. We also need to adapt to global warming, and this includes the strengthening of our infrastructure in the face of extreme climate hazards.

			 

			Comité 21 has defined four priorities: to make existing solutions known so that their use can be spread, to put adequate finance in place, to mobilize talent whilst ensuring skills evolve, to make changes in behaviour acceptable and even attractive. Numerous ‘climate solutions’ remain to be invented. We must shorten the time frame between the conceptualization of solutions and their deployment in the field, via the essential stages of fundamental and applied research and innovation. We need a new spirit of collaboration. It must draw on the whole corpus of scientists. It must be multi-actor and involve new partnerships. This will enable us to act effectively, by taking on board the fight against the various insecurities, which are frequently exacerbated by climate change. This is the ambition driving forward the COP21 Solutions initiative, which is being staged in the Grand Palais from 4th to 10th December 2015. It will present the full range of what is available in support of research and innovation, imagination and technologies, as well as bringing together territorial and economic stakeholders, and the general public. I would like to thank all those who have been so heavily involved in the production of this important book: Agathe Euzen, Stéphanie Thiébault, Bettina Laville, Catherine Decaux, Elise Attal… They have combined a readiness and willingness to listen to the authors with rigour, and they have brought an original vision to the somewhat over-worked concept of ‘solutions’. I am delighted by this collaboration between the CNRS and Comité 21, which, in itself, exemplifies how vital alliances are for the environment. We need all the talent in all the disciplines.

			  

			Foreword

			 The Butterfly Effect

			Monique Barbut, Executive Secretary of the United Nations Convention to Combat Desertification (UNCCD) 

			 

			 

			In a complex system, even minor changes can lead to impacts on a grand scale. The effect of a butterfly flapping its wings is felt, metaphorically, around the world. But the impact of humanity’s actions, over hundreds of years, on the Earth and its ecosystems is much, much greater. With climate change, sea levels will rise, and destroy coastal communities or sweep away infrastructure. Storms will cause floods and erosion, heat waves will ruin harvests and prolonged droughts of greater or lesser severity will transform arable land into wasteland and dustbowls. Forecasts show that demand for crucial resources, particularly arable land and water, exceeds future supply and demand scenarios. 

			 

			A complete lack of water may afflict certain regions, and lead to geopolitical tensions, since compromises over use will be difficult to achieve. We could see more regular rioting due to food shortages, falls in agricultural output and rising prices. Forced migrations due to degraded environments or violence towards migrants as social order disintegrates could become commonplace. The collapse of entire states may become a possibility. In an interconnected world, where the population will rise to almost 10 billion by 2050 and at a time when climate change will already be unbridled, every region will be affected. 

			 

			Climate change will act as a ‘threat multiplier’, amplifying our profound weaknesses and vulnerabilities. As climate change and the scarcity of resources merge into a single human experience, our weaknesses and vulnerabilities will become more and more exposed. This is a threat to security that is every bit as real as those we have known in the past.

			 

			The good news is, practical solutions exist. This book presents robust solutions to combat climate change and, at the same time, make good the lack of resources. The solutions may not hold back the storm entirely, but they can radically reduce its impact. The tiniest change in this complex system could have a vast impact. Better rural planning, sustainable agriculture for our food and an improvement in added value chains could promote a conversion to the sustainable management of basic natural resources and the rehabilitation of degraded ecosystems. Nature-based solutions are a cost-effective means to sequester carbon in the soil and vegetation. They can deliver adaptation to climate change for billions of the world’s most disadvantaged people. Applied at scale, these solutions could satisfy the demand for food, water and energy. Stability and access to opportunities will be better guaranteed.  Over the last 70 years, the CNRS, France’s national centre for scientific research, has helped to advance our knowledge and understanding of the world for the benefit of society. This is an important book that it has delivered at a critical moment for humanity. By bringing together key organizations from the private sector, civil society, the media, and institutions of higher education in its development, Comite 21 has created lasting partnerships in order to guarantee fair and sustainable development that both favours the climate and is adapted to it. This book might seem like the flap of a butterfly’s wing, but it offers hope and a clear way forward into a future better adapted to climate change.  

			 

			  

			General introduction

			Agathe Euzen, Stéphanie Thiébault, Bettina Laville, Catherine Decaux and Elise Attal

			  

			 

			What solutions for the challenge of climate change? This is the question that a host of politicians, managers, engineers and entrepreneurs are asking themselves, but then so too are ordinary citizens, users and consumers. It is a question that has become pressing for all those who observe the environment and for all those who record the retreat of the glaciers, year after year, the longer and longer droughts, bouts of unusually heavy rain leading to destructive floods… Whether experienced or perceived, global warming has been observed, examined and analysed by scientists for over 50 years. Their research is summarized in the 5th Assessment Report of the Intergovernmental Panel on Climate Change (IPCC)1, which has demonstrated the impact of human activities on global warming. Although some people point out that the Earth has experienced variations in temperature since the dawn of time, this has been taking place with an unprecedented speed and on an unprecedented scale since the middle of the nineteenth century and this has been associated with the development of human activities and in particular the industrial revolution. Human activity is now a further factor in the overall, dynamic Earth system, where the elements of the biosphere represented by resources, water, air, soils, oceans and biodiversity form, transform and interact. The rhythms of the cycles and flows with which these elements form and transform are marked by the impact of human activities and they modify the climate, the water and carbon cycles… which govern the maintenance and development of the living world, animal and plant, on the Earth. Therefore, given this now accepted reality, which has been the subject of numerous international summits, it is necessary to act to limit the progress of climate change and to propose solutions that are viable and that benefit all. This is why, looking forward to the 21st Conference of the Parties to the United Nations Framework Convention on Climate Change, more commonly known as COP21, which will be held in Paris from 30th November to 11th December 2015, the Secretary General of the United Nations, Ban Ki-Moon, launched the ‘Solutions Agenda’ at the climate summit held in September 2014 in New York on the eve of COP20, which was held in Lima. Integrated into the ‘Lima-Paris Action Plan’, this Solutions Agenda has become a sort of reference for both politicians and the various stakeholders in civil society around the world. A generalized growth in awareness of the scale of the challenge to be addressed by the Paris conference is driving forward the desire to act quickly and to move on from simple intentions and discussions. It has even become a matter of urgency not just for preserving the health of the planet but that of the societies who dwell on it. 

			
				1.  www.ipcc.ch

			

			 

			Now is the time to wave the solutions banner aloft in order break the logjam by proposing issues and offering a prospect of what is possible. Proceeding to action is also a way of getting oneself going on the road to sustainable development and shaking off inertia and climate fatalism. It is, however, important to take time to think before acting in order to be sure that the action is relevant and feasible and to avoid making the situation worse. These ‘solutions’, which are proposed as means of mitigating climate change, of adapting to it by turning to new ways of managing the risks of catastrophes and extreme phenomena, or by favouring renewable sources of energy, need to be thought about. 

			 

			From technical solutions to economic solutions by way of legal or environmental solutions, they are all aiming at the same, common objective, whilst serving different and varied individual interests depending upon who is putting them forward. Given the complexity of the system in which we live, the diversity of the needs and the interests of societies, over differing spans of time and space, a moving geopolitical chessboard and a dominant but fragile economic world, there is no such thing as ‘The Solution’. 

			 

			Whether it stems from a local initiative or something more global, it is a question of asking whether what is being put forward as the solution for the one is actually for the other, for how much time and at what price. Besides the fact that it might not be adapted to the reality that peoples experience, a solution may also have differing impacts on a community, the biodiversity and more generally the environment and it may do so over the short, the medium and the long term. So, in the process of encouraging innovation and the emergence of solutions adapted to the dynamics of societies, it is also necessary to integrate the evaluation of their environmental, economic and social footprint in the territories. Measuring how it contributes to the fight against global warming, in particular, is a means of considering the feasibility of each of the proposed solutions, and whether it is equitable and sustainable for today’s populations and future generations, both here and elsewhere. 

			 

			As this book proposes, asking oneself about solutions is also a means of changing the way of thinking about how each of us lives on the Earth and of envisaging a progressive paradigm shift on a planetary scale. 

			 

			This is the challenge that this book aims to contribute to. It involves researchers and specialists in these questions, who are all concerned with the challenges raised by climate change and its effects in a context of overall change. In order to be in a position to put forward solutions it is necessary to understand society and its evolution, the systems that govern it and the state of the environment in which it is evolving. And this is so before it is possible to propose innovative solutions that help societies to improve their adaptation to situations that are sometimes irreversible, to mitigate phenomena that are getting worse, to preserve environments that escaped destruction and to restore those that have been degraded. This book offers an overall vision of the problems associated with climate change, and it adopts an original approach that brings together a wide variety of points of view from differing disciplines. Through their analysis, these contribute the critical and positive thinking required for the construction of solutions that each must seize.

			 

			First of all, it is a question of looking at all elements of peoples because, as consumers, citizens, users, inhabitants… but also managers, engineers, decision makers they are the first to be concerned by the effects of climate change. They are both ‘receivers’ from a health point of view, in their ways of life and their development, and ‘emitters’, via their behaviour, their actions and their decision-making. Awareness of their potential or recognized vulnerability, in the more or less long term, makes them actors in their own future and instigators of multiple solutions for their needs.

			 

			Then it is a case of seeing how the institutions, the mechanisms and the economic, financial and regulatory tools anticipate, support and frame the risks to society. It is also necessary to study how they support of modes of governance and local and broader initiatives, over the medium and long term.  This then moves on to finding simple solutions that provide incentives for switching from a model based on over-consumption towards a greater responsibility of each of the opposing forces. 

			 

			Relying on the capacities of ecosystems and environments to adapt to extreme conditions, to deliver services… is then essential. This entails developing knowledge in order to gain a better understanding of the complexity of living environments so that action can be taken to limit their degradation and to enable their rehabilitation, restoration… via ecological engineering, for example. The preservation of habitats and the environment (seas and oceans, biodiversity, water, forests…) and the maintenance of the balances and interactions of the Earth system (nitrogen cycle, water cycle…) are a requirement for the survival of ecosystems and therefore human life on Earth. This entails a necessary change in the model.  

			 

			It is necessary to propose technical solutions drawing on knowledge of the past and future innovations in order to reduce greenhouse gas emissions (produced by transport, industry…), to encourage energy savings in all sectors (IT, transport, industry, agriculture…) and to review models of governance and clean development in modes of agricultural production and the exploitation of resources, for example.  

			 

			In order to deliver climate change solutions, this book invites its readers to ‘think differently’ and to ask themselves about the world in which we live so as to act better, and in a thoughtful and integrated way. It proposes viable, equitable, acceptable and sustainable solutions for all. Its all-embracing approach is made possible by bringing together a wide variety of expertise and points of view in a single book with the aim driving forward models of representation and development and of encouraging ways of thinking to evolve. Its ultimate aim is a paradigm shift in various economic, environmental, technical and political fields. It is this that is needed if we are to overcome the major challenge that faces all the peoples of the planet: climate change.  

			 

			We would like to warmly thank each of the authors for agreeing to contribute to this book, as well as all those who have been involved in it, and we welcome the positive and close collaboration between the CNRS and Comité 21, which has made its production possible.

			We are also extremely grateful for the support of the executive secretariat of the United Nations Convention to Combat Desertification and all those who have given their time to the project.

			 

			   

			PART ONE

			WHAT RESPONSES TO TODAY’S QUESTIONS ?

			 

			 

			It is vital to understand the state of the world in which we live before considering any action, especially if such action is to be viable, equitable and sustainable. This therefore is the ambition of the first part of this book, which aims to shed light by drawing on the work of researchers and the experience of a variety of stakeholders. With substantial population growth, galloping urbanization and a more and more demanding consumer society, what state are societies currently in and how might one envisage the behaviour of peoples evolving? Do the development of economic tools and the role played by institutions offer societies sufficient means to allow them to develop and to organize themselves in harmony with their environment? Peoples can flourish in a high quality environment but what becomes of ecosystems under the pressure of human actions plus climate change? Technical solutions, whether they are bio-inspired or otherwise, providing responses to new needs and situations are solutions that encourage creativity and innovation, but how can these be relied on to resolve the challenges of tomorrow? The differing points of view presented here as the four major themes of part one are addressed provide food for thought whilst at the same time striving to answer these questions.

			 

			   

			Chapter 1

			Behavioural and social solutions

			 

			 

			Although the modes of production and consumption of western societies over the last two centuries have brought numerous benefits for those on the receiving end of them they have also been responsible for some of the environmental and social ills that mankind is confronted with. Underlying this desire for a consumption that goes well beyond the satisfaction of vital needs, there has been the illusion of a planet with infinite resources. How, therefore, can these modes of production and consumption, which are not compatible with an equitable and sustainable world, be altered, whilst taking into account the fact that the population is growing and that they represent an ideal that is aspired to? For many years, information and awareness campaigns have delivered message after message designed to change the ways of life of our fellow citizens. But with what results? Changing and giving up involves a large number of factors and is much more complex than it might seem despite the urgency and despite a high degree of understanding of the challenges. In this chapter, the authors present the keys to making behavioural and social solutions work.

			 

			     

			Demographics and climate: what interactions between now and 2050?

			Hervé Le Bras

			 

			 

			Concern about population growth preceded concern about the climate by several decades. It is now becoming less acute for reasons and through actions that it is important to examine because they could be applied to other areas of the environment. 

			Overpopulation, a source of concern

			The population explosion became a source of concern at the beginning of the 1960s. In 1968, a book by Paul Ehrlich, Professor of Ecology at Stanford, The Population Bomb, enjoyed worldwide success. He warned that population growth would result in the exhaustion of finite mineral and food resources and therefore lead to poverty and famine—with devastation of the planet for added measure. A few years previously, in 1962, Rachel Carson’s Silent Spring, another global success, sounded a warning about the ravages caused by a production-focused agriculture, which was a consequence of population growth. In order to slow population growth down, institutions were set up or their resources enhanced. First and foremost amongst these were family planning and the United Nations Population Fund (UNFPA). Since the movement was led by the United States and the Cold War was at its height at the time, it encountered the opposition of the Soviet bloc, on the one hand, and the non-aligned movement, on the other. In 1974, a global population conference was held in Bucharest in order to decide on the means for countering overpopulation. Western nations supported a plan for strengthening family planning and massive contraception campaigns. Communist countries opposed this with the support of the developing world. The Algerian delegate achieved fame by declaring from the podium that the best contraceptive was economic development. He was not entirely wrong in stating this. The Communists and the Third World suspected that the United States wanted to halt population growth in order to avoid being swamped by the proletarians of poor countries. Remember, ‘proletarian’ means one who has offspring.

			 

			However, the situation changed for three reasons. First of all, the rate of population growth increased. Between 1970 and 1975, it peaked at 2.2% per annum, representing a doubling in 30 years. Then, in 1973, the report of the Rome Club appeared. This was the first major systematic analysis of the quantitative development of the world and it showed that if population, consumption and the mode of production continued to grow at the rate of that time there would be a dramatic catastrophe in the first half of the twenty first century. As if to exemplify this prophecy, the first major oil shock occurred very shortly thereafter. The third reason was that in 1978, Deng Xiaoping launched China’s one child policy. This meant that he avoided lining up with the family planning of Western countries, who were advocating two children per couple, whilst rallying to the cause of countering population growth, the ZPG (zero population growth) of those days.

			The impact of economic development and the empowerment of women

			The rate of growth in the world’s population began to diminish in the 1980s and it currently stands at 1.1% per annum, half of what it was in 1970. Development in the emerging economies is one of the reasons for this fall, as that Algerian delegate had suggested would be the case. Most major countries are approaching an average of two children per woman. In Brazil and Indonesia the rate is 2.3; in South Africa it is 2.8, in India it has fallen below 3. The change in China’s attitude has also been an important factor. Some countries that were initially hostile to the United States have, in the end, rallied to the cause of fertility control. The rate in Iran is now 1.7, in Cuba it is 1.9 and in Algeria it is around 2.3. China itself has reach 1.7 children per woman and this is beginning to concern the authorities. The mean United Nations forecast is for it to have a population of 1,085 million in 2100, compared with 1.4 billion at present. According to the same mean forecast, the BRIC nations (Brazil, Russia, India, China), to which South Africa has now been added, which on their own account for almost half the world’s population, should see the their total population plateau in around 2050.

			 

			Another factor is playing an increasing role in controlling demographics. This received the official seal of approval, so to speak, at the third world population conference in Cairo in 1994. The second was held in Beijing in 1984 and saw a reversal of roles with the United States of President Reagan opposing fertility control and in particular elective abortion, for reasons of domestic policy, whilst former opponents of control, with Algeria and China to the fore, now defending it. In 1994, the impact of new research into the causes of high fertility was decisive. Instead of interviewing the heads of families, i.e. the men, the researchers interviewed the women. They wanted smaller families than their spouses. It became patently obvious that the control of fertility would have to take into account the family aspirations of the women. Many countries, however, were not ready to endorse measures empowering women. Agreement was reached by focusing on ‘maternal health’. It was somewhat similar to the work round adopted by the 1984 Veil law allowing elective abortion in France, but only in cases where the physical or psychological health of the mother would be endangered. 

			 

			Since then, the drop in fertility has spread to the entire planet, with a few exceptions that will be looked at shortly. The average number of children per woman is falling rapidly throughout Latin America, in all of South East Asia, including Bangladesh, where the population density is approaching a thousand inhabitants per square kilometre. The fall is already significant in many African countries. In the space of 40 years, Kenya, for example, has gone from an average of 7.5 children per woman to 4. Fertility is now low in China, as already mentioned, but also in the European Union, where it wavers about 1.5 children per woman. In Russia, Japan and South Korea it has dropped to 1.3. Given the foregoing, it’s perhaps surprising the world growth is still 1.1% per annum. This is explained by the high proportion of young couples born during the years of high fertility. They are, however, growing older. 

			Population forecasting methods and exceptions 

			If one extrapolates the trend in the rate of world population growth, which has been dropping fairly steadily since 1970, it should reach zero in about 2060 and the population will plateau from that date. The United Nations, however, calculates the rate of growth differently. It calculates the fertility country by country in order to calculate their future population, and it arrives at a total of 9.5 billion people in 2050 and a rate of growth that is lower but still 0.45%. The problem with the United Nations method, based on projected fertility, is that it has underestimated the rapidity of the fall in numerous countries once it sets in and of having, in the final analysis, overestimated population growth in its past forecasts (since 1963). The weakness of the statistical method based on extrapolating the rates is that is extrapolates an overall statistic that does not allow differences in behaviour between countries to be identified or predicted. 

			 

			Although the great majority of countries around the world are on course to dip below the level that ensures the long-term maintenance of their populations, some countries continue to be very prolific. Their populations are increasing rapidly and accounting for a bigger and bigger proportion of the world total. The method based on extrapolating the overall rate of growth in the world’s population cannot take this behaviour into account, whilst the United Nations methodology, which treats fertility on a country-by-country basis, does so but does so cautiously and perhaps too cautiously. Almost all the countries concerned lie in tropical Africa, from the Sahel to the south of the Democratic Republic of the Congo. Currently, these countries account for a quarter of the annual growth in the world’s population, which is disproportionate given that they only account for a tenth of its population. By 2055, the United Nations’ mean projection forecasts that they will account for three quarters of the world’s population growth. A number of countries, which are currently still modest in size, deserve to be mentioned. It sees Burkina Faso increasing from 18 million inhabitant to 44.8 million, Mali from 16 million to 50.7 million and Niger from 19 million to 80.8 million. This same mean United Nation’s forecast sees Germany decline to 70.5 million inhabitants in 2055, which is significantly fewer than Niger. It is probable, even though it is difficult to see how, that these African countries, which are amongst the poorest in the world and whose fragile ecosystems are partly desert or threatened with desertification, will be able to cope with such an increase in population. Certainly, migrations south to the Gulf of Guinea could continue to develop as they have in the past, with people from Mali and Burkina Faso heading for the Ivory Coast (with all the difficulties that this might entail). Migrations northwards involving a crossing of the Sahara appear less likely because, even though the populations of the Maghreb are in the process of stabilizing, the region’s ecosystems are fragile and these countries already depend upon external sources for their food, whether it be Egypt or Algeria.

			Population and the greenhouse gas effect

			Whether the mean projection comes to pass or the world’s population peaks in 2060, it will probably not be responsible for an increase in greenhouse gas emissions. The additional population will increasingly be located in countries that currently figure amongst the lowest of the world’s emitters, whereas the population of the major emitters, Germany, Japan or Russia, for example, where depopulation has already begun, will decline. A rough calculation of total emissions obtained by multiplying the population of all countries in 2050 by their current per capita emissions actually indicates a slight decrease. If one introduces the probable changes in the economic field, there is no reversal of this result. As they develop, the populations of the Sahel will emit more greenhouse gases. In the initial stage of economic development it is necessary to build infrastructure, and cement and steel making involve the emission of a large volume of CO2 into the atmosphere. However, with development, fertility will undoubtedly diminish rapidly and the one should compensate for the other. 

			 

			On the other hand, countries in the Tropics consume little fossil fuel for heating given their climate and they have not yet reached the point where the energy costs of air-conditioners have become high. They are also in a favourable position to develop renewables. So much so that certain countries are planning to install solar farms in these regions (German projects in the Sahara). African countries will benefit from the technological advances in industries that have reached maturity in countries further north. Those in the Sahel enjoy long periods of sunshine and have space and wind for wind turbines. Those in equatorial regions such as the two Congos and Tanzania have considerable hydroelectric potential. The development of a modern agriculture will lead to the elimination of controlled burns, which are currently still practised and which are a significant source of greenhouse gas emissions. All of this will remain very much at the planning stage without security and political continuity. The solar farm projects will be difficult to bring fruition when half of the Sahara is in the hands of armed bands adhering to various Islamist movements: Aqmi in Mauritania, Mali and Niger, Boko Haram in Niger and Chad, various groups throughout Libya, small armed groups in Kabylia and the west of Tunisia, Al Shabaab in Somalia etc. As they extend their territories, these groups become the masters of gas or oil fields, which they exploit without any concern for the greenhouse effect.  

			 

			When it comes to climate change, the accusing finger is often pointed at population, whereas its impact is modest compared to the political challenges. Ideological opposition has applied the brakes to global action plans at the world population conferences. Today, the role of populations in the future of the climate depends directly upon geopolitical events and therefore upon politics plain and simple. To spell it out, this will depend upon the ability of African countries, their governments, the transnational African organizations and the United Nations to ensure, if not peace, at least the security without which excellent projects for the development of renewables will become stuck in the sand.
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			Tomorrow’s water... Water for tomorrow

			Agathe Euzen and Ghislain de Marsily

			 

			 

			Water is vital to life and, in particular, to human societies. On average, 95% of the water that we consume is used for food production. This is not only the water in rivers and aquifers which is readily available and consumed for irrigation (blue water) but also that which sustains rain-fed agriculture (green water), i.e. rainwater stored in the surface layers of the soil and gradually taken up by the vegetation. Everybody agrees that, very shortly, the water resources will become insufficient to meet the demand, at least locally. There are two main reasons for this: firstly, the population growth, as projected by the United Nations, will locally exceed available resources, principally in sub-Saharan Africa, and, secondly, the decline of the water resources in some other regions due to climate change linked to human activities.

			The most vulnerable regions

			In their review of the current distribution of the world population versus available water resources, Viviroli et al. (2007) found that, in the 2000s, steppe and arid zones occupied 28% of the total land surface and harboured 21% of humanity but had access to only 2% of blue water resources; the temperate and cool zones occupied 21% of the surface area where 27% of the population on the planet live and...
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