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Preface

Sustainability and adaptability are interdependent, essential traits of human
history recorded on the Earth, which itself is dynamic. Sustainability, as a stand-
alone trait or circumstance, may suggest a static condition, which, of course, is
absolutely impossible in terms of the physical-chemical-biological processes that
operate on and in the Earth.

Furthermore, sustainability is similar to hitting a moving target, in no small
measure due to the ever-increasing population. The question must be raised: how
many humans can the Earth sustain under the unavoidable constraints of climates
and soils? These unavoidable constraints control the globe’s productive capacity
and set the boundaries for how much the human capital can be developed. It is
not too early to do more than think about this pressing problem. It is time to
formulate some proposals for serious consideration to achieve sustainability in
practice. We hope this volume contributes towards the formulation of new
proposals to sustainably produce and consume resources that also maintain
societal adaptability in the face of dynamic environments and climates.

This volume addresses the survival necessities of life, in particular as they
relate to humans — food, water and energy, with emphasis on their dependence on
forests. It may be suggested that another necessity for survival is luck, as noted by
Hsu (1986). Luck will not be discussed in our book but unpacking sustainable
principles should help societies to make the necessary trade-offs to improve
decision making.

When resources are considered, it is important to distinguish the two end-
members — renewable, represented by biofuels and non-renewable, represented
by fossil fuels. Products of both should be considered as creative wealth, as
opposed to distributive wealth, represented by the monetary institutions, among
others. Resource providers are producers, hopefully with responsible consider-
ation of the ecosystems and they share that responsibility with those who are
totally consumers of resources.

This book explores and decodes the interlinking and complex elements of
sustainability so that resource use and human development strategies can
maintain resilient environments and societies at a country level. Historical
examples are used to provide insights into the characteristics of sustainability
principles. These are followed by examining how 34 selected countries
(advanced-, emerging- and growing-economy) have approached the sustainable
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acquisition of energy, food, forest materials and water for their citizens, while
being part of the global economy. We shall present and compare several indices
developed by international organizations (such as population levels, percentage of
people living in rural areas and dependence on fossil fuels), that are being used to
rank countries as to their sustainability or vulnerability to environmental and
societal changes, for these 34 countries. These climatic, environmental and
resource use indices will be explored for their utility in explaining how a country’s
resource footprints contribute to its ranking in the environmental and climatic
index groupings.

Country-level index data, supplemented by data on energy, food, forests and
water uses are examined to demonstrate how the elements of sustainability vary
among the countries. The country-level data include:

e climatic conditions;

e forest and agriculture productivity as well as their contribution to the GDP;
¢ the bio-resource productive capacities of the lands;

¢ fossil- and non-fossil energy consumption;

* carbon dioxide (CO,) emissions during economic development;

¢ the importance of bio-resources in the economy;

* food consumption;

¢ renewable water availabilities and sources;

e soil quality and productive capacities;

e climate risk events.

These analyses are also used to demonstrate what makes a country resilient in its
consumption of the four essential resources (food, forests, water and energy) and
how appropriate it is to use higher human developed countries (such as
Scandinavian countries) as models of sustainability. These data demonstrate that
growing-economy countries should not necessarily follow the models developed
in industrialized countries for the acquisition of the four essential resources. This
is mainly due to the facts that we do not have new frontiers from which to acquire
additional resources; our energy supplies are diminishing; and society has to adapt
to changing climates. Therefore, for emerging-economies, their resource manage-
ment and acquisition options should be geared towards efficient resource uses
and the adoption of appropriate new technologies that may help them avoid the
errors made previously by other countries. We also make a case that the sustain-
able use and management of forests will be important for those countries wanting
to have resilient societies and environments.

By recognizing the links and feedbacks that exist within human landscapes,
we hope to suggest how human behaviour can be modified and to emphasize the
trade-offs that may have to be made in resource uses. It is important that we move
beyond decisions that make us feel good or provide us significant short-term
economic return, but have absolutely minimal ability to maintain long-term social
and environmental resiliency. We need to move beyond special-interest group
decisions, driven by their personal values or even greed, to make informed
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decisions that allow for the human development potential to increase, without
damaging the environment or human health. We hope this book will contribute to
this goal.

We have developed here a comprehensive analysis that allows us to identify
(1) the factors that can be managed and (2) when society needs to adapt if it
wants to reach a higher human development potential. In addition, we also realize
that the decoding of sustainability has to be grounded in scientific knowledge and
to include the volumes of information that society has accumulated throughout its
history. By simultaneously combining both a historical and a current perspective
to explore resource and human development choices made by countries, it will be
easier to begin to unpack the elements of what it means to be sustainable. This, we
hope, is the value of a book like ours.

The authors really want to express our appreciation to Dr. John W. Shelton
for his invaluable discussions, making us aware of pertinent literature, and for his
editorial help that allowed us to maintain a balanced and credible discussion of
fossil and renewable energy supplies for the countries included in our book. Dr.
John W. Shelton is a Professor Emeritus of Geology from Oklahoma State
University, and Founder and Editor of American Association of Petroleum
Geologists Online Journal.
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