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I am very happy to have been asked to address the G8 Rector’s Meeting in Torino, a city where I was born and which also was the birthplace of my father Aurelio Peccei, co-founder of the Club of Rome with Alex King in 1968.

The theme of this meeting, Education for a Sustainable and Responsible Society, is a theme that has been at the center of the thinking of the Club of Rome for a long time.  Indeed one of the early reports to the Club of Rome in 1979 entitled No Limits to Learning: Bridging the Human Gap (Pergamon Press, New York, 1979) by James Bodkin, Mahdi Elmandjra and Mircea Malitza focused precisely on the educational challenges posed by our increasingly interconnected world.  In their book, Botkin, Elmandjra and Malitza emphasized the importance of learning being both participatory and anticipatory.  In their view, the educational system must teach students to engage in society, because in today’s complex world one cannot really afford to have citizens sit aloof on the sidelines - hence, learning must encourage participation.  At the same time, it is crucial to prepare students to be problem solvers, since they will have to face and deal with many unforeseen challenges in the future requiring novel approaches for which there is no direct training.  Hence learning must also be anticipatory
These reflections are an example of the new thinking needed in a world that is undergoing rapid change.  In this meeting the focus has been on the four Es: Economics; Energy; Environment; and Ethics, central to sustainable development and the role that higher education institutions should play in supporting such responsible development.  Of the four Es, ethics stands apart as it is the foundation of our value system.  In the last 50-years we have begun to develop new ethical mores to help codify the behavior of mankind in a world dominated by change.  This new ethics has arisen in part from the need to address the relationship that humans have with the planet they inhabit, and in part because of the realization that the generation of humans living today have an increased responsibility to ensure the well being of future generations. 
Of course these ethical considerations are not new, but the difference is that now we need a set of ethical norms that are appropriate for a globalized world.  Since time immemorial, being a good shepherd of the local environment and providing for one’s offspring have been basic elements of the ethical codes of essentially all civilizations.  What is different now, however, is that mankind has to think well beyond this local setting.  We must arrive at a new global ethics consonant with the world of today.

In this new ethics, it seems to me, that two fundamental tenets stand clearly above others:

I. We must learn to live in peace among ourselves as well as in harmony with nature.

II. Our society must be prepared to assign to the future at least as high priority as it does to the present.
Even though these concepts should be at the core of a sustainable and responsible society, unfortunately our world is far from having embraced them fully.  Conflicts still abound and our environment continues to be threatened by our propensity to put today’s gain ahead of tomorrow’s needs.  Nevertheless, there are some positive signs afoot.
What is different today from the way it was in 1972, when the famous first report to the Club of Rome Limits to Growth (Universe Books, New York, 1972) was published, is that there is a clearer understanding across the globe that if we continue to pursue our present path we risk making the world that our children and grandchildren will inhabit much less livable that it is now.  Even though in almost all respects the problems facing mankind today are worse that they were 40-years ago, the realization that mankind is at a turning point is, by itself, a hopeful sign.  Problems, after all, can only be solved when they are recognized as such.

The global threats facing mankind are most clearly perceived in connection with the environment.  Although climate change is perhaps the best known of these threats, there are many others threats, ranging from deforestation and the depletion of aquifers to a systemic loss of biodiversity, which are as important but less in the public’s eye.  A common thread that unites these environmental problems is that any attempts at mitigation necessitate concerted global action.  In some cases, that action may be too late already.  For example, in 2007 there was a significant decrease in the extent of summer ice in the Arctic, with summer ice extent remaining at 40% of the 1990s level also in 2008.  Some speculate that we may be near a tipping point and that this process of contraction of the ice pack is now irreversible.  Indeed, there are predictions that by mid-century the Arctic will be ice free in the summer, with significant ecological consequences.
Although it was heartening to hear President Obama in his recent speech in the National Academy of Sciences in Washington state that “our future on this planet depends on our willingness to address the challenge posed by carbon pollution”, there is still considerable disagreement on how to do this effectively in most countries across the globe, including the United States.  On the positive side, legislation has been passed in a number of places, including the State of California where I live, that mandates specific reductions in GHG emissions.  However, in general the details of how these reductions will be achieved have not yet been agreed upon.  Debates on whether to impose a carbon tax, or whether to institute a cap and trade system continue to rage, fueled in part by uncertainty on what will be the actual mix of alternative energy sources which will eventually replace fossil fuels.
The deep interrelation between Environment and Energy, two of the Es of this meeting, was perhaps not as well understood at the time Limits to Growth was published.  Nevertheless, the authors of this first report to the Club of Rome, Donella Meadows, Dennis Meadows, Jørgen Randers and William Behrens III, already linked them in a rough fashion by using pollution as a proxy for the health of the environment.  In the simplest version of their system dynamics model of the world, when production grew exponentially, pollution followed suit affecting human health and leading eventually to a population collapse.  We now have a more robust and less mechanistic understanding of many of the externalities which affect the global environment, but the conclusion remains the same: unbridled human activity will eventually lead to collapse. 
The link between energy and the environment is vividly captured by the suggestion of Paul Crutzen (Nature 415 (2002) 23) to name the present, human dominated, geological epoch the anthropocene.  The origin of this epoch coincides with the beginning of the industrial revolution, which was fueled by mankind’s use of new sources of energy, principally fossil fuels.  The enormous benefits we have reaped from the ability to transcend human and animal power are now imperiled by the environmental impacts of burning fossil fuels.  There is now solid evidence that continuing on the present path of increasing fossil fuel consumption will significantly affect our climate, from the increase in GHG emissions.  In addition, we are fast approaching the real threat of “peak oil”, a clear signal that resources are finite and need to be shepherded.
Universities have an enormous opportunity to be real agents of change, both on environmental issues and in all aspects of energy.  For example, much of our present understanding of the anthropogenic factors which drive climate change has emanated from universities.  Furthermore, although climate change is a global phenomenon, both mitigation and adaptation strategies to address consequences of climate change require a better understanding of what is happening at the regional level and what needs to be done locally.  The science and policy ideas needed for the success of these efforts are, again, mostly being pursued by small groups of academics scattered across the globe, but linked intellectually.

On the energy front, a similar situation obtains.  In many, if not most universities, myriads of faculty members are very actively and broadly engaged in energy research.  To develop renewable, low carbon, energy alternatives to fossil fuels requires new science and engineering breakthroughs and these will come mostly from the world’s research universities.  But science and engineering are not all that is required to move the world along a sustainable energy path.  One needs also to understand what policy measures need to be implemented (fiscal and economic incentives, regulatory legislation, etc) to make sustainability an integral component of society across the globe.  Again, ideas on how best to proceed on the policy side are being developed by social scientists, economists and law professors across universities around the world.
It is clear that universities have a central role to play in developing a sustainable and responsible society.  First of all, a significant portion of the intellectual capital of the world lies in universities and many members of the academy are already engaged in different aspects of sustainability.  Second, and perhaps more important, it is on university campuses where a good fraction of the next generation of citizens is being prepared.  These students, upon entering the work force, will find themselves at the forefront of the struggle to achieve a just and sustainable society.  Thus universities bear a special responsibility to prepare their students well for this task, through anticipatory learning that emphasizes problem solving.  Many of the problems facing mankind are urgent and it is incumbent that the graduates of universities across the world be well prepared to tackle them in as creative a way as possible.  These students and other young people in different walks of life are the future, and it is certainly crucial to them what the world will look like in 2050!
I am pretty confident that universities in different countries, each in their own way, will be quite successful in preparing well their students to become members of a responsible and sustainable society.  What I am less certain of is how well or effectively universities will be able to transfer out to society the expertise that exists on their campuses to help build and develop such a society.  Universities are rather disaggregated bodies, with most professors very weakly coupled to the institution.  Thus, although each university is a treasure trove of experts and expertise, it is difficult to focus the faculty in a coherent manner on some particular issue.  In the language of electrical engineering, there is an impedance mismatch between universities and society, which make universities much less effective that they could be at solving some of society’s problems.  In my view, for universities to help effectively build a sustainable and responsible society, they will need to understand how to overcome this impedance mismatch.
Although this is not the only way to do so, one way to help improve the coupling of universities with society is to work on their relationship with industry.  One of the important roles of research universities, in particular, is to transfer out some of the knowledge and inventions developed in their midst to the public.  Working jointly with industry on different research topics that are of interest to companies also allows faculty to focus some of their efforts on issues that have more immediate impact on society.  To tackle larger societal goals, however, requires inventing and developing new structures.  A recent example, which I know well because I have been associated with it, is the creation in Los Angeles of an entity called CleanTech LA (http://www.cleantechlosangeles.org).  This involves a partnership between the City of Los Angeles and its three main universities (Caltech, UCLA and USC), along with the city main business organizations, whose scope is to foster the growth of clean technology manufacturing in the Los Angeles region.  The hope is that CleanTech LA will help make Los Angeles the hub of the new green economy, with its universities acting as the catalyst.
This brings me to consider the last of the 4Es which have been the focus of this meeting: Economics.  This is a hot topic in view of the global economic meltdown, but it is clear that it is also an absolutely central topic to address in the context of sustainability.  Simply put, it is not possible to arrive at a sustainable society unless we change our view of the relationship between the economy and our environment.  Lester Brown in his wonderful book Eco-Economy: Building an Economy for the Earth (W. W. Norton & Company Inc., New York, 2001) puts it succinctly when he says “the issue now is … whether the environment is part of the economy or the economy is part of the environment”.  Unless we can restructure the global economy so that it truly leads to sustainable development we will undermine our delicate environment on earth and irreversibly deplete its resources, leading to catastrophic consequences.
Herman Daly, one of the pioneers of the new field of ecological economics argues that the limiting factor in economic development is not anymore human capital but natural capital, the products and services provided by the earth ecosystems.  [See, Herman Daly in The Future of World Forests: Their Use and Conservation ( Yale Univ. Press, New Haven, 1993)]  A good example is provided by forestry, where a recent incisive report on the loss of biodiversity: “The Economics of Ecosystems and Biodiversity (TEEB)” (Wentzel & Hardt,Wesseling, 2008) indicates that in forestry alone we are losing natural capital at a rate of between $2-5 trillion a year.  Most of this loss comes from the decreased environmental services that deforestation causes, including decreases in CO2 capture, flood control, and in the recycling of water to the continental interior.  The cost coming from the loss of these services is not included when one lets market forces determine the cost of timber.  Clearly, however, in a sustainable economy these costs should be part of the economic equation.
One of the great challenges facing mankind now is to really begin restructuring the world economy so that it properly takes into account the environmental impacts of human activity. Environmental factors can no longer be taken as secondary to market forces.  Rather these, so called, externalities must be brought into the economic calculus and considered as part of the real costs of goods and services.  In this context the global meltdown experienced by the world economy presents an unusual opportunity for this economic restructuring.  As the world focuses on economic recovery from the recent downturn, it is extraordinarily important that among the changes contemplated there be a more transparent accounting of the costs of environmental degradation.  
This point is made very clearly in a recent statement made by the Club of Rome Co-Presidents, Eberhard von Koerber and Ashok Khosla, and the President of the Global Legislators Organization (GLOBE), Elliot Morley, in their summary of a meeting in Vienna on April 16-17, 2009 on Concerted Strategies to Meet the Environmental and Economic Challenges of the 21st Century.  Let me quote part of their statement here:
 “As financial flows return to the global economy (from fiscal stimulus packages), they must be channeled in ways that recognize not just our immediate economic objectives but also our climate, development, environmental and energy objectives to create a new and sustainable economic model. … Business as usual will completely fail to address the linked threats of aggravated poverty and social instability, climate change, energy security and ecosystems decline on land and in our oceans.  There is a real need for the G20 countries to live up to their commitment to a genuine ‘green recovery.’”
It is nice to note that the Torino Declaration on Education for Sustainable and Responsible Development from the 2009 G8 University Summit in many aspects reflects this same spirit and these same concerns
As I have mentioned earlier, universities have a very important role in helping mankind to move into an era where sustainable development is a reality, and not a chimera.  In my view, this role is most crucial in the economic front, precisely because in this area universities are perhaps not as engaged as they should be.  In general, while there is considerable faculty enthusiasm in universities to tackle a host of environmental and energy issues, with some notable exceptions, many of the leading economists on universities faculties are not eager to think through the steps needed to restructure the economy onto an environment sustainable path.  In my view, this is a real pity.  It is very important that universities be fully engaged in the debate around the steps needed to reshape the present economic system into one where natural capital is given a real economic value.  Surely, there is no more urgent and challenging problem in the horizon than this economic restructuring!  I fear that if academia does not offer options for incorporating the costs of environmental degradation into economic decision making, politicians will eventually craft, perhaps suboptimal, policies under the pressure of some crisis.  Then the academic community will have lost a chance to effectively influence the process. 
Before closing, let me turn briefly to the activities that the Club of Rome has been engaged in in the last year or so, as they are complementary to some of the efforts that the Rectors have been pursuing.  In accordance with the decisions taken in Rome at the 2008 Annual Assembly of the Club, a program focused on a new path for world development was initiated.  As part of this program a linked set of workshops have been launched aimed at addressing some of the critical issues facing the world.  The first of these meetings held in Winterthur, Switzerland - the new home of the Club of Rome - was focused on Managing the Connected Challenges of Climate, Energy Security, Ecosystems and Water.  This was followed by the Vienna experts meeting on environmental and economic challenges mentioned earlier.  Three more meetings in this cycle will follow in 2009 and 2010 focused on issues related to International Development, Social Transformation, and Peace and Security.  In parallel with this cycle of meetings and other more restricted encounters and stimulated by them, the Club of Rome continues to offer its perspectives on the predicament of mankind.
What are the principal conclusions that are emerging from this new path for world development being pursued by the Club of Rome?  These are best summarized by a set of points that emerged from the dialogue between the Club of Rome and GLOBE at a joint experts meeting in London last January and more recently in Vienna. 
I. We face five parallel crises; financial, economic, climate, energy, and ecosystems.  They are all caused by the fundamental unsustainable use of resources, whether in the economy or in nature, combined with the real threat of dwindling natural resources

II. The political response to the financial crisis and the outcome of the UN negotiations in Copenhagen on climate change will determine whether we continue on the present path of unsustainable consumption and environmental degradation or begin the transition to a new economic model with more efficient use of energy and resources, transformational investments in clean energy, and incorporating a real economic value for natural capital and ecosystem services.
III. Considerations of climate, energy and ecosystems objectives are not only consistent with, but fundamental to a sustainable economic recovery.  They must be part of the design of any economic stimulus package.
IV. It is important to recognize that meeting the needs of an additional 2.3 billion people on this planet by 2050 will pose immense challenges to the global environment and will negatively impact the eradication of poverty and the future of mankind.  Thus wide education efforts, particularly of women, which can influence the rate of population growth, are badly needed.
The Club of Rome has been invited to make a presentation of the perspectives and conclusions of its work so far in this new path for world development to the Annual General Meeting of the Global Legislators Organization of the G8 and the G5 in Rome in June, ahead of the G8 Summit in July.
I would like to close by making two additional remarks. The first of these remarks returns to the issue of the ethical principles mankind needs in a world which is fast reaching its limits. In some sense, this is the question which led my father, Aurelio Peccei, to the founding of the Club of Rome. He had a profound belief that to address the challenges that mankind was facing one first had to understand the nature of these challenges and their interrelations and then act to ameliorate them. He was not daunted by the magnitude of the task, because he believed that, once people understood the nature of the problems facing the world, they would develop their innate human qualities to address them. His 1977 book The Human Quality (Pergamon Press, Oxford, 1977) focuses principally on this point. He argued there that the solution to the predicament of mankind would only come through human beings developing a sense of global responsibility in which the welfare of future generations was as important as those of the present generations, and where men and women were at peace, both between themselves and nature. Ultimately, in my view, mankind will need to adopt ethical principles like these, if it hopes to achieve a sustainable and responsible society.
The last comment I want to make concerns growth. Growth is part of the title of the first report to the Club of Rome Limits to Growth, and the whole idea of limiting growth created enormous controversy when the book first appeared. Indeed, in many quarters, the Club of Rome and its members were reviled as Cassandras and prophets of doom.  Given that our whole economic system in the world is based on growth, this reaction is perhaps not too surprising. This was actually made worse when Limits to Growth was translated into other languages and in some countries (like Italy) growth was translated as development. As a result, through the years, the Club of Rome has often had to reassure people that they actually were in favor of economic activity and development, provided that these activities were sustainable. Nevertheless, in a deep sense, the whole idea of growth is problematic. On the one hand, there is now broad understanding that the population of the earth, even though it will probably still grow by another third by 2050, must be stabilized to avoid further impacting the global environment and increase existing disparities. On the other hand, there is almost universal hope that the various stimulus packages and other economic measures taken across the globe in the last few months will get the economy of the world back on a growth path. Are there then two kinds of growth, one bad and one good?
I would like to argue that, fundamentally, both kinds of growth, population growth and economic growth, are problematic in a finite world. When I graduated from university, the world population was about 3 billion, less than half of what it is now. If it had remained at that level, many of the problems we are worrying about today would be much simpler to address.  Part of the reason we see growing signs that our economies are on an unsustainable path is that by doubling the population we double the degradation in our environment- actually, probably more, if we take into account the ever increasing level of individual consumption. The same is true with economic growth. Much of what I discussed emphasized the importance of bringing in the environmental externalities into our economic model. For sustainable and responsible development we need to move to a new economic model which incorporates real economic value for natural capital and ecosystem services. At the same time, our society needs to move to a more efficient use of energy and resources and be prepared to make transformational investments in, low-carbon, clean energy. However, if economic growth is the metric by which we continue to judge the success of our endeavors, these attempts at achieving sustainable development will eventually fail, as the continued demand for growth in a finite earth will in the end overwhelm our capacities.
This reasoning raises a deep question that I would like to pose to this gathering of world academics. Growth appears to be the only metric of economic success that our society uses. However, as we argued above a growing economy in a finite world eventually will lead to development that is no longer sustainable. So, what should replace economic growth as a metric of economic well being in our society? We know that in nature healthy ecosystems do not grow but operate in cycles. Most people are happy with culture being a steady state phenomenon (you do not need to see twice the number of operas next year as you saw this year!). Is it then possible to contemplate a steady state economy? What really is needed for sustainable development? I do not know the answer to these questions, but I know that answering these questions is important. However, I consider it likely that the answers to these questions will be discovered on the campuses of the world’s universities.
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