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Preface

The big question: how do we use science and technology such that spaceship Earth
will be a place for all life to exist? We are citizens of Earth, and within your lifetime,
there will be major decisions over the following: energy (including food), water,
minerals, space, and war (which we can state will happen with 99.9% probability).
These previous statements were made over 30 years ago, when Nelson first taught
introductory courses on wind and solar energy. Since then, the United States has
been involved in a number of armed conflicts, so my prediction on war has been
fulfilled. The era of armed conflict over resources has already started—Qil War I
(Gulf War) and Oil War II (Iraq War)—and a sustainable-energy future primarily
fueled by renewable energy is paramount to reduce the possibility of an Oil War III
between China and the United States over dwindling supplies of petroleum. This is
also the opinion of one of my Chinese colleagues working in renewable energy.

We are over 7 billion and heading toward 11 billion people, and we are all partici-
pants in an uncontrolled experiment on the effect of human activities on the Earth’s
environment. Renewable energy is part of the solution to the problem of finite resources
of fossil fuels and the environmental impact of greenhouse gases. Renewable energy
is now part of national policies with significant goals for percentage increase in gen-
eration of energy within the next decades. The reason is that there are large amounts
of renewable energy in all parts of the world; in contrast to fossil fuels and minerals,
renewable energy is sustainable, and it reduces greenhouse gas emissions. The growth
of renewable energy has been very large, at 20% per year since 2005; however, this
large growth rate is attributable to the original low levels of renewable energy genera-
tion, except for hydroelectric power generation, growth for which is around 2% per
year. Hydroelectric power still remains the top source of renewable-energy genera-
tion, with an installed capacity of 1,000 GW; however, at the end of 2014, the installed
capacity of wind farms was 360 GW and photovoltaics was 180 GW (a significant part
of new electric plant capacity from all sources). Compare these values with the num-
bers from the first edition of this book (2011): installed capacity energy from wind
farms was 158 GW and from photovoltaics was 23 GW.

Policies for supporting renewable energy have spread from 48 countries in 2004
to over 140 countries in 2014. Renewable energy targets along with feed-in tariffs
have had the biggest impact on increasing the renewable energy market. In 2004, the
majority of local governments did not consider the renewables in their energy supply,
and now many of them have become leaders in advancing renewable energy, some
even setting targets of 100% renewables. The future for renewable energy is very
bright and you can be a part of that future by working in the field or by supporting
the implementation of renewable energy.

Vaughn Nelson

and

Kenneth Starcher

West Texas A&M University
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please contact:

The MathWorks, Inc.
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Fax: +1 508 647 7001

E-mail: info@mathworks.com
Web: www.mathworks.com
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