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U. S. Renewable Electricity Generation

The United States faces important decisions about future energy supply and use. A key question is how 
renewable energy resources might be used to meet U.S. energy needs in general, and to meet U.S. 
electricity needs specifically. This book provides a summary of U.S. electricity generation potential from 
wind, solar, geothermal, hydroelectric, ocean-hydrokinetic, and biomass sources of renewable energy. 
An assessment of U.S. renewable electricity generation potential and how renewables might satisfy 
electric power sector demand is discussed, as are the challenges, issues and barriers that might limit 
renewable electricity generation deployment.

Renewable Electricity Generation

The United States and China are the world's top two energy consumers and, as of 2010, the two 
largest economies. Consequently, they have a decisive role to play in the world's clean energy future. 
Both countries are also motivated by related goals, namely diversified energy portfolios, job creation, 
energy security, and pollution reduction, making renewable energy development an important strategy 
with wide-ranging implications. Given the size of their energy markets, any substantial progress the two 
countries make in advancing use of renewable energy will provide global benefits, in terms of enhanced 
technological understanding, reduced costs through expanded deployment, and reduced greenhouse 
gas (GHG) emissions relative to conventional generation from fossil fuels. Within this context, the 
U.S. National Academies, in collaboration with the Chinese Academy of Sciences (CAS) and Chinese 
Academy of Engineering (CAE), reviewed renewable energy development and deployment in the two 
countries, to highlight prospects for collaboration across the research to deployment chain and to 
suggest strategies which would promote more rapid and economical attainment of renewable energy 
goals. Main findings and concerning renewable resource assessments, technology development, 

https://chilis.com.pe/search/us-renewable-energy
https://chilis.com.pe/search/us-renewable-energy
https://chilis.com.pe/search/renewable-electricity-generation-us
https://chilis.com.pe/search/challenges-of-renewable-energy-in-us
https://chilis.com.pe/search/renewable-energy-resources-america
https://chilis.com.pe/search/renewable-energy-resources-america
https://chilis.com.pe/search/future-of-us-green-electricity


environmental impacts, market infrastructure, among others, are presented. Specific recommendations 
have been limited to those judged to be most likely to accelerate the pace of deployment, increase 
cost-competitiveness, or shape the future market for renewable energy. The recommendations pre-
sented here are also pragmatic and achievable.

The Power of Renewables

A component in the America's Energy Future study, Electricity from Renewable Resources examines 
the technical potential for electric power generation with alternative sources such as wind, solar-pho-
tovoltaic, geothermal, solar-thermal, hydroelectric, and other renewable sources. The book focuses 
on those renewable sources that show the most promise for initial commercial deployment within 10 
years and will lead to a substantial impact on the U.S. energy system. A quantitative characterization 
of technologies, this book lays out expectations of costs, performance, and impacts, as well as barriers 
and research and development needs. In addition to a principal focus on renewable energy technologies 
for power generation, the book addresses the challenges of incorporating such technologies into the 
power grid, as well as potential improvements in the national electricity grid that could enable better and 
more extensive utilization of wind, solar-thermal, solar photovoltaics, and other renewable technologies.

Electricity from Renewable Resources

The liberalization of U.S. and European electric power markets presents a critical challenge for 
renewable sources of energy. Edinger and Kaul survey the technological state-of-the-art and economic 
aspects of renewable electricity generation, and outline the role of other renewable sources, such as 
solar, wind, and micro-hydroelectric technologies. Offering an empirical and theoretical assessment of 
these technologies and their assets and liabilities, the book shows how it is possible to restructure our 
electric power systems and reorient them toward sustainable and environmentally friendly alternatives. 
International climate conferences such as those in Rio de Janeiro and Kyoto have proclaimed the 
need for environmentally hospitable technologies. A new electricity system, based on renewable 
resources and small-scale power technologies, is needed badly; their economics and other efficiencies 
over conventional central power generation with fossil fuels is clear. Edinger and Kaul assess the 
rewards and risks associated with renewable technologies and outline a feasible path toward a more 
environmentally friendly, and reasonable, use of limited natural resources and the global ecosystem. 
One promising approach for industrialized countries is the decentralization of our current public grid 
systems. This offers an opportunity for developing countries to leapfrog the stage of fossil fuel, held 
responsible now for environmental pollution, resource depletion and possibly global climate change. 
The authors present theoretical analyses and empirical evidence to buttress their contentions, mainly, 
that electric power systems founded on renewable resources are vital prerequisites if we are to achieve 
the United Nations' target of globally sustained development.

Renewable Resources for Electric Power

Energy Global energy demand has more than doubled since 1970. The use of energy is strongly related 
to almost every conceivable aspect of development: wealth, health, nutrition, water, infrastructure, 
education and even life expectancy itself are strongly and significantly related to the consumption of 
energy per capita. Many development indicators are strongly related to per-capita energy consumption. 
Fossil fuel is the most conventional source of energy but also increases greenhouse gas emissions. 
The economic development of many countries has come at the cost of the environment. However, 
it should not be presumed that a reconciliation of the two is not possible. The nexus concept is the 
interconnection between the resource energy, water, food, land, and climate. Such interconnections 
enable us to address trade-offs and seek synergies among them. Energy, water, food, land, and climate 
are essential resources of our natural environment and support our quality of life. Competition between 
these resources is increasing globally and is exacerbated by climate change. Improving resilience and 
securing resource availability would require improving resource efficiency. Many policies and programs 
are announced nationally and internationally for replacing the conventional mode and also emphasizing 
on conservation of fossil fuels and reuse of exhausted energy, so a gap in implications and outcomes 
can be broadly traced by comparing the data. This book aims to highlight problems and solutions 
related to conventional energy utilization, formation, and multitudes of ecological impacts and tools 
for the conservation of fossil fuels. The book also discusses modern energy services as one of the 
sustainable development goals and how the pressure on resource energy disturbs the natural flows. 
The recent advances in alternative energy sources and their possible future growth are discussed and 



on how conventional energy leads to greenhouse gas formation, which reduces energy use efficiency. 
The different policies and models operating is also addressed, and the gaps that remained between 
them. Climate change poses a challenge for renewable energy, and thus it is essential to identify the 
factors that would reduce the possibility of relying on sustainable energy sources. This book will be 
of interest to researchers and stakeholders, students, industries, NGOs, and governmental agencies 
directly or indirectly associated with energy research.

Energy

Energy and environmental issues have caused a marked increase inelectricity production from re-
newable energy sources since thebeginning of the 21st Century. The concept of sustainabledevel-
opment and concern for future generations challenge us everyday to produce new technologies for 
energy production, and newpatterns of use for these energies. Their rapid emergence can makethe 
understanding and therefore the perception of these newtechnologies difficult. This book aims to con-
tribute to a betterunderstanding of the new electricity generation technologies byaddressing a diverse 
audience. It presents the issues, sources andmeans of conversion into electricity using a general 
approach anddevelops scientific concepts to understand their main technicalcharacteristics. Systems 
of electricity generation from renewable energy resourcesof small to medium powers are presented. 
The basic electricalconcepts necessary for understanding the operating characteristicsof these energy 
converters are introduced, and the constraints andproblems of integration in the electrical networks of 
those meansof production are discussed. Several exercises are provided to thereader for evaluation 
purposes. Contents 1. Decentralized Electricity Production from Renewable Energy,Benoît Robyns. 
2. Solar Photovoltaic Power, Arnaud Davigny. 3. Wind Power, Bruno Francois and Benoît Robyns. 4. 
Terrestrial and Marine Hydroelectricity: Waves and Tides,Benoît Robyns and Antoine Henneton. 5. 
Thermal Power Generation, Jonathan Sprooten. 6. Integration of the Decentralized Production into the 
ElectricalNetwork, Benoît Robyns.

Electricity Production from Renewable Energies

Green Power: Perspectives on Sustainable Electricity Generation provides a systematic overview of 
the current state of green power and renewable electrical energy production in the world. Presenting 
eight in-depth case studies of green power production and dissemination, it illustrates the experiences 
and best practices of various countries on this topic of critical importance. The book’s case studies 
provide readers with policy, business, and societal perspectives. They examine the differences in each 
country’s natural endowments, cultural make-up, technological development, public-policy concerns, 
and institutional incentive structures relative to the advancement of green and sustainable energy. 
Considers China’s energy profile and what is being done to reduce the country’s reliance on coal 
Describes the cultural foundations and institutional environment that gave birth to Germany’s energy 
revolution Supplies an overview of the renewable energy sector in Spain and analyzes its future 
prospects in light of recent economic difficulties Reports on French Polynesia’s progress in its quest to 
generate half of its electricity from renewable sources by 2020 Investigates the feasibility of biomass as 
a large-scale electricity generation option Explores the vision of power generation in space that could 
solve mankind’s energy needs permanently By illustrating the experiences of other nations, the book 
outlines valuable lessons learned and best practices that can be extremely helpful to other countries 
as they seek a greener energy profile. Supplying a timely overview of renewable and non-renewable 
electric power sources, it provides in-depth analysis of the key factors that affect success. It also 
identifies practices that have been precursors to failure so you can avoid making the same mistakes in 
your quest to contribute to the long-overdue advancement of green energy.

Green Power

Bently Wigley, Victoria H. Zero

Renewable Energy and Wildlife Conservation

Since the early 2000s, energy and environmental issues have led to a marked increase in electricity 
production from renewable energy sources. Sustainable development and concern for future gener-
ations constantly challenge us to develop new technologies for energy production, as well as new 
energy usage patterns. Their rapid emergence can make these new technologies difficult to understand 
and can thus affect perceptions. Directed towards a broad audience, this book contributes to a better 
understanding of new electricity generation technologies. It presents the issues, sources and means of 



conversion using a general approach, while developing scientific concepts to understand their main 
technical characteristics. This revised and extended second edition presents current data charac-
terizing the development of these renewable energy sources, covering emerging photovoltaic and 
tidal technologies, offshore wind power, and recent developments on the integration of these sources 
into the electricity grid. The emergence of self-production and self-consumption is also addressed. In 
addition, several exercises provide the reader with an opportunity to evaluate their understanding.

Renewable Electricity

Americans' safety, productivity, comfort, and convenience depend on the reliable supply of electric 
power. The electric power system is a complex "cyber-physical" system composed of a network of 
millions of components spread out across the continent. These components are owned, operated, and 
regulated by thousands of different entities. Power system operators work hard to assure safe and 
reliable service, but large outages occasionally happen. Given the nature of the system, there is simply 
no way that outages can be completely avoided, no matter how much time and money is devoted to 
such an effort. The system's reliability and resilience can be improved but never made perfect. Thus, 
system owners, operators, and regulators must prioritize their investments based on potential benefits. 
Enhancing the Resilience of the Nation's Electricity System focuses on identifying, developing, and 
implementing strategies to increase the power system's resilience in the face of events that can cause 
large-area, long-duration outages: blackouts that extend over multiple service areas and last several 
days or longer. Resilience is not just about lessening the likelihood that these outages will occur. It 
is also about limiting the scope and impact of outages when they do occur, restoring power rapidly 
afterwards, and learning from these experiences to better deal with events in the future.

Electricity Production from Renewable Energies

The integration of renewable energy resources into the electricity grid presents an important challenge. 
This book provides a review and analysis of the technical and policy options available for managing 
variable energy resources such as wind and solar power. As well as being of value to government 
and industry policy-makers and planners, the volume also provides a single source for scientists and 
engineers of the technical knowledge gained during the 4-year RenewElec (renewable electricity) 
project at Carnegie Mellon University, the University of Vermont, Vermont Law School, and the Van 
Ness Feldman environmental law firm. The first part of the book discusses the options for large 
scale integration of variable electric power generation, including issues of predictability, variability, and 
efficiency. The second part presents the scientific findings of the project. In the final part, the authors 
undertake a critical review of major quantitative regional and national wind integration studies in the 
United States. Based on comparisons among these studies, they suggest areas where improvements 
in methods are warranted in future studies, areas where additional research is needed to facilitate 
future improvements in wind integration studies and how the research can be put into practice.

Enhancing the Resilience of the Nation's Electricity System

In an effort to provide greater awareness of the necessary policy decisions facing our elected and 
appointed officials, Energy Policy in the U.S.: Politics, Challenges, and Prospects for Change presents 
an overview of important energy policies and the policy process in the United States, including their 
history, goals, methods of action, and consequences. In the first half of the book, the authors frame 
the energy policy issue by reviewing U.S. energy policy history, identifying the policy-making players, 
and illuminating the costs, benefits, and economic and political realities of currently competing policy 
alternatives. The book examines the stakeholders and their attempts to influence energy policy and 
addresses the role of supply and demand on the national commitment to energy conservation and 
the development of alternative energy sources. The latter half of the book delves into specific energy 
policy strategies, including economic and regulatory options, and factors that influence energy policies, 
such as the importance of international cooperation. Renewed interest in various renewable and 
nontraditional energy resources—for example, hydrogen, nuclear fusion, biomass, and tide motion—is 
examined, and policy agendas are explored in view of scientific, economic, regulatory, production, 
and environmental constraints. This book provides excellent insight into the complex task of creating 
a comprehensive energy policy and its importance in the continued availability of energy to power our 
way of life and economy while protecting our environment and national security.

Variable Renewable Energy and the Electricity Grid



Electricity, supplied reliably and affordably, is foundational to the U.S. economy and is utterly indis-
pensable to modern society. However, emissions resulting from many forms of electricity generation 
create environmental risks that could have significant negative economic, security, and human health 
consequences. Large-scale installation of cleaner power generation has been generally hampered 
because greener technologies are more expensive than the technologies that currently produce most 
of our power. Rather than trade affordability and reliability for low emissions, is there a way to balance 
all three? The Power of Change: Innovation for Development and Deployment of Increasingly Clean 
Energy Technologies considers how to speed up innovations that would dramatically improve the 
performance and lower the cost of currently available technologies while also developing new advanced 
cleaner energy technologies. According to this report, there is an opportunity for the United States 
to continue to lead in the pursuit of increasingly clean, more efficient electricity through innovation 
in advanced technologies. The Power of Change: Innovation for Development and Deployment of 
Increasingly Clean Energy Technologies makes the case that America's advantagesâ€"world-class 
universities and national laboratories, a vibrant private sector, and innovative states, cities, and regions 
that are free to experiment with a variety of public policy approachesâ€"position the United States to 
create and lead a new clean energy revolution. This study focuses on five paths to accelerate the 
market adoption of increasing clean energy and efficiency technologies: (1) expanding the portfolio of 
cleaner energy technology options; (2) leveraging the advantages of energy efficiency; (3) facilitating 
the development of increasing clean technologies, including renewables, nuclear, and cleaner fossil; 
(4) improving the existing technologies, systems, and infrastructure; and (5) leveling the playing field 
for cleaner energy technologies. The Power of Change: Innovation for Development and Deployment of 
Increasingly Clean Energy Technologies is a call for leadership to transform the United States energy 
sector in order to both mitigate the risks of greenhouse gas and other pollutants and to spur future 
economic growth. This study's focus on science, technology, and economic policy makes it a valuable 
resource to guide support that produces innovation to meet energy challenges now and for the future.

Energy Policy in the U.S.

World Energy Resources is an explanatory energy survey of the countries and major regions of the 
world, their geographic and economic settings, and signif icant inter-relationships. This book attempts 
to combine several interacting energy themes that encompass a historical development, energy issues 
and forecasts, economic geography, environmental programs, and world energy use. The main thrust 
of this book -World Energy Resources - is based on princi ples of energy science, applied geology, 
geophysics, and other environmental sciences as they relate to the exploration, exploitation, and 
production of resources in this country and throughout the world. This work is an analysis of the United 
States (USA) and world oil, gas, coal, and alternative energy resources and their associated issues, 
forecasts, and related policy. This book could not have been attempted without a broad geological 
exposure and international ge ographic awareness. Much information is scattered among federal and 
state agencies, schools, and other institutions, and this book has attempted to com bine some of the 
vast information base. This attempt can only skim the infor mation surface at best, but its regional and 
topical coverage is broad in scope. Part I introduces conventional energy resources and their historical 
develop ments, and includes chapters 1 to 7. The basic concepts and supporting facts on energy 
sources are presented here for the general education of energy analysts, policy makers, and scientists 
that desire a brief review of advanced technologies and history.

The Power of Change

Renewable Power Pathways is the result of a study by the National Research Council (NRC) Committee 
for the Programmatic Review of the Office of Power Technologies (OPT) review of the U.S. Department 
of Energy's (DOE) Office of Power Technologies and its research and development (R&D) programs. 
The OPT, which is part of the Office of Energy Efficiency and Renewable Energy, conducts R&D 
programs for the production of electricity from renewable energy sources. Some of these programs 
are focused on photovoltaic, wind, solar, thermal, geothermal, biopower, and hydroelectric energy 
technologies; others are focused on energy storage, electric transmission (including superconductivity), 
and hydrogen technologies. A recent modest initiative is focused on distributed power-generation tech-
nologies. This report reviews the activities of each of OPT's programs and makes recommendations 
for OPT as a whole and major recommendations for individual OPT programs.

World Energy Resources



This book dispels common myths about electricity and electricity policy and reveals how government 
policies manipulate energy markets, create hidden costs, and may inflict a net harm on the American 
people and the environment. Climate change, energy generation and use, and environmental degrada-
tion are among the most salient—and controversial—political issues today. Our country's energy future 
will be determined by the policymakers who enact laws that favor certain kinds of energy production 
while discouraging others as much as by the energy-production companies or the scientists working to 
reduce the environmental impact of all energy production. The Reality of American Energy: The Hidden 
Costs of Electricity provides rare insights into the politics and economics surrounding electricity in the 
United States. It identifies the economic, physical, and environmental implications of distorting energy 
markets to limit the use of fossil fuels while increasing renewable energy production and explains 
how these unseen effects of favoring renewable energy may be counterproductive to the economic 
interests of American citizens and to the protection of the environment. The first two chapters of the 
book introduce the subject of electricity policy in the United States and to enable readers to understand 
why policymakers do what they do. The remainder of the book examines the realities of the major 
electricity sources in the United States: coal, natural gas, nuclear, hydrodynamic, wind, biomass, solar, 
and geothermal. Each of these types of energy sources is analyzed in a dedicated chapter that explains 
how the electricity source works and identifies how politics and public policy shape the economic and 
environmental impacts associated with them.

Electricity Generation

This Intergovernmental Panel on Climate Change Special Report (IPCC-SRREN) assesses the po-
tential role of renewable energy in the mitigation of climate change. It covers the six most important 
renewable energy sources - bioenergy, solar, geothermal, hydropower, ocean and wind energy - as 
well as their integration into present and future energy systems. It considers the environmental and 
social consequences associated with the deployment of these technologies and presents strategies to 
overcome technical as well as non-technical obstacles to their application and diffusion. SRREN brings 
a broad spectrum of technology-specific experts together with scientists studying energy systems as 
a whole. Prepared following strict IPCC procedures, it presents an impartial assessment of the current 
state of knowledge: it is policy relevant but not policy prescriptive. SRREN is an invaluable assessment 
of the potential role of renewable energy for the mitigation of climate change for policymakers, the 
private sector and academic researchers.

Renewable and Other Alternative Energy Sources

With nearly all of the world's energy consumption dependent on non-renewable resources, Powering 
Our Future challenges consumers to support changes that will create sustainable energy in the future. 
The four biggest energy sources--oil, natural gas, coal, and uranium--currently power our earth. What 
would happen to our society if we experienced severe shortages of one or more of these resources? 
Such a glimpse into the future may become reality sooner than we think. Oil production is soon expected 
to begin a rapid descent, with natural gas in close pursuit. Powering Our Future is an educational 
tool that opens the door to a future fueled by sustainable, renewable energy. Consumers will learn: - 
How our world has become dependent on four nonrenewable resources. - How each resource impacts 
us politically, economically, and environmentally. - How renewable resources such as hydrogen, fuel 
cells, wind power, solar energy, hydropower, and more are waiting in the wings. - How the transition 
to renewable resources will take place, offering economically stable and environmentally safe choices. 
Powering Our Future is a solution-oriented guide that will empower you to make more informed choices 
as a voter, a contributor to a global economy, and a citizen of the earth.

Renewable Power Pathways

A groundbreaking book on solving our growing energy problems In this visionary book, leading energy 
industry executive Robert Hefner puts forth a convincing case about how the world can move beyond its 
current dependence on oil and toward a new era of clean, renewable energy. Written with the knowledge 
and authority of a major player in this industry, Hefner relates how misguided government policies and 
vested industry interests have contributed to our current energy problems and proposes a variety of 
measures that could encourage the use of natural gas, solar, wind, and hydrogen. Convincingly makes 
the case that natural gas is the essential bridge fuel to a new era of clean, renewable energy sources 
Details how natural gas can help break our oil and coal dependency Offers a sweeping, historic picture 
of the world energy situation Presents a compelling and provocative case that natural gas is key to 



our short-term energy problems A well-written and engaging book that mixes personal anecdotes and 
experiences with insightful analysis, The Grand Energy Transition is a powerful argument about how 
we can best solve our toughest energy problems.

The Reality of American Energy

For multi-user PDF licensing, please contact customer service. Energy touches our lives in countless 
ways and its costs are felt when we fill up at the gas pump, pay our home heating bills, and keep 
businesses both large and small running. There are long-term costs as well: to the environment, as 
natural resources are depleted and pollution contributes to global climate change, and to national 
security and independence, as many of the world's current energy sources are increasingly concen-
trated in geopolitically unstable regions. The country's challenge is to develop an energy portfolio that 
addresses these concerns while still providing sufficient, affordable energy reserves for the nation. 
The United States has enormous resources to put behind solutions to this energy challenge; the 
dilemma is to identify which solutions are the right ones. Before deciding which energy technologies to 
develop, and on what timeline, we need to understand them better. America's Energy Future analyzes 
the potential of a wide range of technologies for generation, distribution, and conservation of energy. 
This book considers technologies to increase energy efficiency, coal-fired power generation, nuclear 
power, renewable energy, oil and natural gas, and alternative transportation fuels. It offers a detailed 
assessment of the associated impacts and projected costs of implementing each technology and 
categorizes them into three time frames for implementation.

Renewable Energy Sources and Climate Change Mitigation

This book provides information on the distribution of the available energy resources throughout the 
continent and how it is linked to the development of individual states. Africa is considered one of 
the poorest continents in the world, mainly because its development has historically depended on 
imported resources including technical expertise. This view and its associated resource manage-
ment strategy are based on the perception that Africa lacks sufficient energy resources to drive 
its development agenda. Analyses of individual countries’ energy potentials, exploitation levels and 
distribution mechanisms are provided with a view to identifying additional factors that are stifling Africa’s 
economic development. One critical factor is the relationship between available energy resources 
and the energy mixes chosen by different states, and how these can be exploited to produce the 
right blend of energy for various applications such as industrial, transport, domestic, and recreational 
uses. The authors provide an in-depth analysis of the advantages and disadvantages of different 
energy sources in terms of their environmental, industrialization and distribution costs, impacts, and 
the development options best suited for improving Africa’s economic situation. This analysis is based 
on the assertion that Africa is indeed blessed with abundant energy resources, which have not been 
effectively exploited. The book not only reviews Africa’s energy situation in general, but also reveals that, 
while there are certainly circumstances peculiar to individual countries, the similarities, especially within 
Sub-Saharan African countries, outweigh the differences. That being said, the challenges and available 
opportunities in each country should be viewed with due consideration given to the prevailing national 
resource management environment. Many initiatives in Africa fail because of the many loopholes in 
the management structures, which allow corruption, theft, and mere selfishness to thrive. In addition 
to the negative impacts of these factors on implementation activities, there is also a general lack of 
institutional support for initiatives that could otherwise be very progressive. Thus, taken together, these 
retrogressive practices stifle African energy development plans. The book offers a valuable guide for 
developers, investors, researchers and environmentalist, providing in-depth insights on the relationship 
between available energy resources and development trends in Africa. "By harnessing the wind and 
sun, your vast geothermal energy and rivers for hydropower, you can turn this climate threat into an 
economic opportunity." US President Obama's address to the African Union (2015)

Powering Our Future

"Over the next few decades, we will see a profound energy transformation as society shifts from 
fossil fuels to renewable resources like solar, wind, biomass. But what might a one hundred percent 
renewable future actually look like, and what obstacles will we face in this transition? Authors explore 
the practical challenges and opportunities presented by the shift to renewable energy."--Page 4 of 
cover.



The Grand Energy Transition

Since the start of the 21st century, the U.S. energy system has seen tremendous changes. Technologi-
cal advances in energy production have driven changes in energy consumption, and the United States 
has moved from being a growing net importer of most forms of energy to a declining importer-and 
possibly a net exporter in the near future. The United States remains the second largest producer and 
consumer of energy in the world, behind China. The U.S. oil and natural gas industry has gone through 
a "renaissance" of production. Technological improvements in hydraulic fracturing and horizontal drilling 
have unlocked enormous oil and natural gas resources from unconventional formations, such as shale. 
Oil has surpassed levels of production not seen since the 1970s. Natural gas has set new production 
records almost every year since 2000. In conjunction with the rise in oil and natural gas production, U.S. 
production of natural gas liquids has also increased. The rise in production of these fuel sources has 
also corresponded with increased consumption and exports of each. The rise in U.S. oil and natural 
gas production has taken place mostly onshore and on nonfederal lands. Crude oil production from 
nonfederal land has doubled over the past decade. While production on federal land has increased, it 
has not grown as fast as oil production on nonfederal land, causing the federal land share of total U.S. 
crude oil production to fall from its peak of nearly 36% in 2009 to about 24% in 2017. U.S. natural gas 
production shifted even more dramatically, with total U.S. dry production growing 33% since 2008, while 
gross withdrawals on federal lands declined by almost 32% over the same time period. The federal 
land share of total gross withdrawals decreased from 25% in 2008 to 13% in 2017. The electric power 
industry is transforming. Growth in demand for electricity has essentially been flat for many years, and 
the amount of new power generation capacity needed has declined each year in many parts of the 
country. The projections for future demand growth in most regions of the United States are declining. 
Natural gas edged out coal to become the primary electric generation fuel in 2016 and the growth in 
wind and solar energy has shown little sign of abating. The electricity infrastructure of the United States 
is aging. Uncertainty exists about how to modernize the grid and what technologies and fuels will be 
used to produce electricity in the future. Unresolved questions about transmission and reliability of the 
grid are arising due to potential cybersecurity threats and continuing interest in renewable energy and 
other low carbon sources of electricity. Concerns about reliability and electricity prices are complicated 
by environmental regulations, the intermittent nature of wind and solar power, and the rising availability 
of natural gas for electric power production. Renewables production and consumption have increased 
since 2000. As a source of total primary energy, renewable energy increased 80% between 2000 
and 2017. Unlike some other energy commodities (e.g., crude oil), renewable energy is available in a 
variety of distinct forms that use different conversion technologies to produce usable energy products 
(e.g., electricity, heat, and liquid fuels). Therefore, it is important to distinguish between renewable fuel 
sources and uses. The United States has the largest coal resources in the world. Coal is used primarily 
for electricity generation. Although its prices have stayed low, coal has faced increasing competition 
from natural gas and renewables. U.S. coal consumption peaked in 2007 and has since declined by 
39%. Coal currently supplies approximately 30% of electricity generation. Nuclear-generated electricity 
output has stayed flat during the same time period, and faces significant challenges as a future source 
of electric power generation.

America's Energy Future

Half the worlds new electric generating capacity added each year from 2008 onwards has been 
renewable, mainly now in developing countries. So is the quarter-trillion dollars a year of private 
investment in modern renewable energy. Organizations like REN21 and Bloomberg New Energy 
Finance track exciting and accelerating recent progress. But to understand how these renewable energy 
efforts in major developing countries have been structured and are evolving requires a guidebook with a 
legal and institutional perspective. Energy veteran Richard Ottinger and his Pace Law School graduate 
students from many key countries have now provided that guideclearly written, well-organized, and 
a great public service. Amory B. Lovins, Rocky Mountain Institute, US Richard Ottinger, a pioneer in 
the development of national policy to promote renewable energy in the US, and his Pace Law School 
research assistants have created a unique piece of work on the legal and policy issues behind the 
global growth of renewable energy. Their book is indispensable as a text for law professors and students 
and as the definitive reference for lawyers and policymakers about developing and emerging country 
policies driving renewable energy use around the world. The fact that most of the research assistants 
are natives of the countries on which they researched and wrote their respective chapters gives the 
book uniquely credible insights into the legal and policy challenges faced by these countries, providing 
valuable lessons for others wanting to build renewable energy capacity in their own countries. Robert 



Noun, Former Executive Director of Public Affairs, National Renewable Energy Laboratory and Adjunct 
Professor, University of Denver Sturm College of Law, US This book is unique in the literature on 
renewable energy law and policy. Firstly, it focuses on developing countries which means it fills the 
gap in international literature currently lacking on law and policy on renewable energy in developing 
countries. Secondly, it applies a basic uniform analysis method to each of the case studies. This makes 
the results of the case studies considerably comparable. Finally, based on the introduction to the 
related laws, policies and projects of the target countries, the author summarizes their experience and 
lessons. It is these summaries that reflect the purpose and value of this book. Wang Xi, Shanghai 
Jiao Tong University, Shanghai, China This is a unique book written by one of the leading scholars in 
the field. It uses detailed case studies to analyze the successes, failures and challenges of renewable 
energy initiatives in developing and emerging countries. Incorporating the insights and perspectives 
of researchers who come from the respective countries covered, the study compares some of the 
most exciting success stories, including: Chinas meteoric rise from near zero use of renewable energy 
to being the world leader in solar thermal, solar photovoltaic and wind energy; Brazils success in 
becoming the worlds top ethanol producer and exporter; and Indias pioneering use of a hedge plant 
to produce biodiesel and its use of animal and human wastes for rural electrification. The book also 
describes Indonesias disastrous palm oil program which cut down its forests and excavated its peat 
bogs. It concludes that good leadership is the largest factor in success, but that it is also critical to 
include public participation, training, transparency, environmental consideration, fair labor practices, 
protection against exploitation and enforcement. This book is designed to be helpful to other countries 
seeking to initiate renewable energy programs. It will appeal to local administrators and policymakers, 
field personnel from UN agencies and NGOs, and renewable energy funders, as well as to academic 
researchers.

Energy Resources in Africa

This book analyzes the energy security of the United States – its ability to obtain reliable, affordable, 
and sufficient supplies of energy while meeting the goals of achieving environmental sustainability 
and protecting national security. The economic and national security of the United States is largely 
dependent upon fossil fuels, especially oil. Without significant changes to current practices and patterns 
of energy production and use, the domestic and global impacts – security, economic, and environmental 
– are expected to become worse over the coming decades. Growing US and global energy demands 
need to be met and the anticipated impacts of climate change must be avoided – all at an affordable 
price, while avoiding conflict with other nations that have similar goals. Bernell and Simon examine 
the current and prospective landscape of American energy policy, from tax incentives and mandates 
at the federal and state level to promote wind and solar power, to support for fracking in the oil and 
natural gas industries, to foreign policies designed to ensure that markets and cooperative agreements 
— not armies, navies and rival governments — control the supply and price of energy resources. They 
look at the variety of energy related challenges facing the United States and argue that public policies 
designed to enhance energy security have at the same time produced greater insecurity in terms of 
fostering rising (and potentially unmet) energy needs, national security threats, economic vulnerability, 
and environmental dangers.

Our Renewable Future

As time goes forward, the availability of affordable and accessible petroleum products decreases while 
the negative environmental impact increases. If we want to sustain our current way of life, which includes 
massive energy consumption, it is necessary to find alternatives to fossil fuels to prevent fuel shortages 
and to preserve and repair the environment around us. The Science of Renewable Energy presents a 
no-nonsense discussion of the importance of renewable energy, while adhering to scientific principles, 
models, and observations. The text includes in-depth discussions of emerging technologies, including 
biomass and fuel cells, and major sources of renewable energy, such as ocean, hydro, solar, and wind 
energy. To provide a fundamental understanding of the basic concepts of renewable energy, the book 
also offers an extensive discussion on the basics of electricity, since it is applied to and produced from 
all forms of renewable energy. While emphasizing the technical aspects and practical applications of 
renewable sources, the text also covers the economic, social, and policy implications of large-scale 
implementation. The main focus of the book is on methods of obtaining energy from self-replenishing 
natural processes while limiting pollution of the atmosphere, water, and soil, as this is a critical pathway 
for the future. Exploring the subject from a scientific perspective highlights the need for renewable 
energy and helps to evaluate the task at hand. The book is written for a wide range of readers, including 



students of diverse backgrounds and individuals in the energy industries, and presents the material 
in a user-friendly manner. Even individuals can have an impact on the quest to develop renewable 
energy sources. The concepts and guidelines described provide critical scientific rationale for pursuing 
clean and efficient energy sources as well as the knowledge needed to understand the complex issues 
involved. Woven with real-life situations, the text presents both the advantages and challenges of the 
different types of renewable energy.

21st Century U. S. Energy Sources

Energy supply problems for the long run have not been solved according to John Blackburn, and they 
will reappear when the present temporary glut in the oil market ends. Now is the time, Blackburn argues, 
to plan an orderly transition to a sustainable energy future—before another crisis looms.

Renewable Energy law and Development

Today's electricity industry - large power stations feeding a nationwide grid - will soon be a thing of the 
past. This book explains why and what will replace it - decentralized and distributed electrical resources 
which can be up to 10 times as economically valuable. The authors - all leading experts in the field 
- explain very clearly and thoroughly all the benefits, so the engineers will understand the economic 
advantages and the investors will understand the engineering efficiencies. Here's what industry experts 
are saying about Small is Profitable... 'A tour-de-force and a goldmine of good ideas. It is going to 
have a stunning impact on thinking about electricity.' Walter C. Patterson, Senior Research Fellow, 
Royal Institute of International Affairs, London. 'An amazing undertaking - incredibly ambitious yet 
magnificently researched and executed.' Dr. Shimon Awerbuch, Senior Advisor, International Energy 
Agency, Paris. 'Outstanding...You have thought of some [benefits] I never considered...A great resource 
for the innovation in energy services that will have to take place for us to have a sustainable future.' 
Dr. Carl Weinberg, Weinberg Associates, former Research Director, PG&E. 'This is a brilliant synthesis 
and overview with a lot of original analytics and insights and a very important overall theme. I think it is 
going to have a big impact.' Greg Kats, Principal, Capital E LLC, former Finance Director for Efficiency 
and Renewable Energy, U.S. Department of Energy. 'E. F. Schumacher would be proud of this rigorous 
extension of his thesis in Small is Beautiful. It shows how making systems the right size can make 
them work better and cost less. Here are critical lessons for the new century: technologies tailored 
to the needs of people, not the reverse, can improve the economy and the environment.' Dr. Daniel 
Kammen, Professor of Energy and Society and of Public Policy, University of California, Berkeley. 
'Small is Profitable creates an unconventional but impeccably reasoned foundation to correctly assign 
the costs and true benefits of distributed energy systems. It has become an indispensable tool for 
modelling distributed energy systems benefits for us.' Tom Dinwoodie, CEO and Chairman, PowerLight 
Corporation. 'A Unique and valuable contribution to the distributed energy industry...Small Is Profitable 
highlights the societal benefits of distributed resources, and will be a helpful guide to policymakers who 
wish to properly account for these benefits in the marketplace.' Nicholas Lenssen, Senior Director, 
Primen. 'This book will shift the electric industry from the hazards of overcentralization toward the 
new era where distributed generation will rule.' Steven J. Strong, President, Solar Design Associates, 
Inc. 'Readers will understand why distributed resources are poised to fundamentally alter the electric 
power system. Its comprehensive review of the benefits of distributed resources [is] an important part 
of my library.' Dr. Thomas E. Hoff, President, Clean Power Research. 'The most comprehensive treatise 
on distributed generation.... Great job and congratulations.' Howard Wenger, Principal, Pacific Energy 
Group '..[D]ensely packed with information and insights...goes a long way to demonstrate that the 
former paradigm of electric power supply no longer makes sense.' Prof. Richard Hirsh, University of 
Vermont, Leading historian of the electric power sector. 'Amory Lovins was already the world's most 
original and influential thinker on the future of energy services in general and electricity systems in 
particular. This remarkable book is a very worthy addition to an extraordinary legacy.' Ralph Cavanagh, 
Energy Co-Director, Natural Resources Defense Council. 'This is a book every utility professional 
should have on the bookshelf.' Dr Peter S. Fox-Penner, Principal and Chairman of the Board, the Brattle 
Group, former Principal Deputy Assistant Secretary of Energy.

Renewable Energy Production, Strategies, and Technologies

Examines the possible societal impacts of wind energy projects and explains the potential issues faced 
when siting, constructing, and operating a wind energy project. This book begins with a history of 
wind power and the social impacts of both electricity and wind power from a historical perspective, a 



discussion of basic electrical terms, and a primer on the conversion of power in the wind to electricity. 
Much of the second half of the book is devoted to comparing wind energy to other forms of electric 
generation, both renewable and non-renewable sources. In order to have a true understanding of the 
impact of wind energy on society, one also has to have a thorough understanding of the impacts that 
other sources of electric generation have, such as fossil-fuelled plants or nuclear power plants. The 
comparison of electric generation sources includes a review of how such sources are typically utilized 
within the electric system, as well as the economic factors and environmental considerations that affect 
which resources utilities or operators of electric grids have to take into account. The authors conclude 
with a discussion of energy policies in the U.S., individual states, and foreign nations, how these policies 
influence the use of renewable energy, and what our future may hold in terms of energy supply and 
demand. Some highlights of this book are: Discusses the wind energy impacts on the environment, 
local economy, electric utilities, individuals and communities Provides a visual explanation of wind 
energy principles through tables, graphs, maps, illustrations and photographs Offers a comprehensive 
overview of the issues associated with the creation and use of wind energy Models chapters around 
an existing university curriculum Spanning the broad range of environmental, financial, policy and 
other topics that define and determine the relationships between wind energy technology and our 
energy-dependent society, Wind Energy Essentials is a resource for students, universities, and the 
entire wind energy industry.

The Energy Security Dilemma

This volume examines the outlook for renewable energy in electricity generation-particularly wind and 
solar power-as a substitute for conventional fuels such as coal and natural gas. Economist Benjamin 
Zycher evaluates the central arguments in favor of policies that would make way for broader use 
of renewables and concludes that all are deeply problematic. "Renewable" energy sources are not 
superior in cost to conventional fuels; nor are they less taxing on the environment. The popular argument 
that increased use of renewables will create "green jobs" is likewise a fallacy-because wind and solar 
power are costly and inefficient, the net economic impact is a negative one. Zycher concludes that 
resource-use behaviors emerging from market competition are the best guides to effective, sustainable 
energy policies.

The Science of Renewable Energy

Rapid deployment of wind and solar energy generation is going to result in a series of new problems 
with regards to the reliability of our electrical grid in terms of outages, cost, and life-time, forcing us 
to promptly deal with the challenging restructuring of our energy systems. Increased penetration of 
fluctuating renewable energy resources is a challenge for the electrical grid. Proposing solutions to 
deal with this problem also impacts the functionality of large generators. The power electronic generator 
interactions, multi-domain modelling, and reliable monitoring systems are examples of new challenges 
in this field. This book presents some new modelling methods and technologies for renewable energy 
generators including wind, ocean, and hydropower systems.

The Renewable Energy Alternative

Energy production and use touch our lives in countless ways. We are reminded of the cost of energy 
every time we fill up at the gas pump, pay an electricity bill, or purchase an airline ticket. Energy use 
also has important indirect impacts, not all of which are reflected in current energy prices: depletion 
of natural resources, degradation of the environment, and threats to national security arising from a 
growing dependence on geopolitically unstable regions for some of our energy supplies. These indirect 
impacts could increase in the future if the demand for energy rises faster than available energy supplies. 
Our nation's challenge is to develop an energy portfolio that reduces these impacts while providing 
sufficient and affordable energy supplies to sustain our future economic prosperity. The United States 
has enormous economic and intellectual resources that can be brought to bear on these challenges 
through a sustained national effort in the decades ahead. America's Energy Future is intended to 
inform the development of wise energy policies by fostering a better understanding of technological 
options for increasing energy supplies and improving the efficiency of energy use. This summary 
edition of the book will also be a useful resource for professionals working in the energy industry 
or involved in advocacy and researchers and academics in energy-related fields of study. America's 
Energy Future examines the deployment potential, costs, barriers, and impacts of energy supply and 
end-use technologies during the next two to three decades, including energy efficiency, alternative 



transportation fuels, renewable energy, fossil fuel energy, and nuclear energy, as well as technologies 
for improving the nation's electrical transmission and distribution systems.

Hydropower

Small is Profitable
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