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Renewables are a game changer for interstate energy relations. Their abundance and intermittency, possibilities for decentral generation and
use of rare earth materials, and generally electric nature of transportation make them very different from fossil fuels. What do these
geographic and technical characteristics of renewable energy systems imply for infrastructure topology and operations, business models, and
energy markets? What are the consequences for the strategic realities and policy considerations of producer, consumer, and transit countries
and energy-related patterns of cooperation and conflict between them? Who are the winners and losers? The Geopolitics of Renewables is
the first in-depth exploration of the implications for interstate energy relations of a transition towards renewable energy. Fifteen international
scholars combine insights from several disciplines - international relations, geopolitics, energy security, renewable energy technology,
economics, sustainability transitions, and energy policy - to establish a comprehensive overview and understanding of the emerging energy
game. Focus is on contemporary developments and how they may shape the coming decades on three levels of analysis: · The emerging
global energy game; winners and losers · Regional and bilateral energy relations of established and rising powers · Infrastructure
developments and governance responses The book is recommended for academics and policy makers. It offers a novel analytical framework
that moves from geography and technology to economics and politics to investigate the geopolitical implications of renewable energy and
provides practical illustrations and policy recommendations related to specific countries and regions such as the US, EU, China, India, OPEC,
and Russia
This study presents options to fully unlock the world’s vast solar PV potential over the period until 2050. It builds on IRENA’s global roadmap
to scale up renewables and meet climate goals.
Analysing the interactions between institutions in the climate change and energy nexus, including the consequences for their legitimacy and
effectiveness. Prominent researchers from political science and international relations compare three policy domains: renewable energy,
fossil fuel subsidy reform, and carbon pricing. This title is also available as Open Access on Cambridge Core.
Wind Resource Assessment (WRA) is a pivotal step in the development phase because it determines the bankability of wind projects. The
Asian Development Bank’s Quantum Leap in Wind Power Development in Asia and the Pacific project has developed WRA guidelines that
encapsulate best practices for new and emerging wind energy markets with the goal of accelerating wind energy development. The
guidelines address challenges to policy support for WRA, wind measurement, wind data processing, wind flow modeling, and estimation of
losses and uncertainty. These are challenges faced in these markets by policy makers, implementation agencies, utilities, developers, and
financiers.
The future of clean energy is no longer about science and technology; it's all about access to finance. The fossil fuel industry has been
subsidized for decades with tax breaks and government backing, while renewables have struggled to compete. But now clean energy is the
safe bet for investors, as is argued in Renewable Energy Finance: Powering the Future, edited by Dr Charles Donovan, Principal Teaching
Fellow at Imperial College Business School. With a Foreword writer Lord Brown and contributions from some of the world's leading experts in
energy finance, this timely book documents how investors are spending over US$250 billion each year on new renewable energy projects
and positioning themselves in a global investment market that will continue to expand at double-digit growth rates until 2020. It documents
first-hand experiences of the challenges of balancing risk and return amid volatile market conditions and rapid shifts in government policy.
Renewable Energy Finance provides an insider's perspective on renewable energy transactions, and insight into how countries like the US,
India and China are responding to the global energy challenge. Drawing together contributions from senior executives and leading
academics, Renewable Energy Finance serves an audience of readers craving intelligent, practical perspectives on the future of clean energy
investment. Contents:Section I:Introduction to Renewable Energy Finance (Charles Donovan)The Clean Energy Imperative (Jim Skea)How
Much Renewable Energy Will the Global Economy Need? (Guy Turner)Investor-Specific Cost of Capital and Renewable Energy Investment
Decisions (Thorsten Helms, Sarah Salm & Rolf Wüstenhagen)Section II:Markets, Governments and Renewable Electricity (Richard
Green)The Impact of Government Policies on Renewable Energy Investment (Gireesh Shrimali)Mobilizing Private Sector Capital in
Developing Countries (Alexandre Chavarot & Matthew Konieczny)Renewable Energy Finance in China (Philip Andrews-Speed & Sufang
Zhang)Measuring the Carbon Delta of Investment Performance (Celine McInerney & Derek Bunn)Section III:The Growing Role for Private
Equity (Brian Potskowski & Chris Hunt)Project Finance and the Supply of Credit from Commercial Banks (Alejandro Ciruelos Alonso)The
Untapped Potential of Institutional Investors (David Nelson)The Spectacular Growth of Solar PV Leasing (Bruce Usher & Albert
Gore)Crowdfunding: Ready for the Big Leagues? (Karl Harder & Sam Friggens) Readership: Advance economics undergraduates and
postgraduates undertaking modules in Environmental and Energy economics. Finance students undertaking Energy Finance modules.
Researchers and interested financial professionals looking for a reference volume on clean energy investing. Keywords:Renewable
Energy;Clean Energy Finance;Solar Energy Financing
This book provides a detailed roadmap of technical, economic, and institutional actions by the wind industry, the wind research community,
and others to optimize wind's potential contribution to a cleaner, more reliable, low-carbon, domestic energy generation portfolio, utilizing U.S.
manu-facturing and a U.S. workforce. The roadmap is intended to be the beginning of an evolving, collaborative, and necessarily dynamic
process. It thus suggests an approach of continual updates at least every two years, informed by its analysis activities. Roadmap actions are
identified in nine topical areas, introduced below.
This brief tracks the presence of women across the wind energy value chain. Based on a survey of over 1 000 individuals and organisations,
it examines female representation, gender-inclusive policies, and perceptions of gender bias in the industry.

Highlighting the capabilities, limitations, and benefits of wind power, Wind Turbine Technology gives you a complete
introduction and overview of wind turbine technology and wind farm design and development. It identifies the critical
components of a wind turbine, describes the functional capabilities of each component, and examines the latest perf
This book provides advice for the planning, construction, and operation of land-based wind power projects in ways that
can (i) avoid harm to birds, bats, and natural habitats; (ii) manage visual and other local impacts in ways acceptable to
most stakeholders; and (iii) address compensation, benefits-sharing, and socio-cultural concerns.
This book deals with the emerging generation of renewable energy technologies, covering solar energy (photovoltaic,
thermal and thermodynamic energy conversion), wind energy, marine energy, small hydropower, geothermal energy,
biofuels, biogas and the use of wood as a substitute for fossil fuels.
Wind Energy Engineering: A Handbook for Onshore and Offshore Wind Turbines is the most advanced, up-to-date and
research-focused text on all aspects of wind energy engineering. Wind energy is pivotal in global electricity generation
and for achieving future essential energy demands and targets. In this fast moving field this must-have edition starts with
an in-depth look at the present state of wind integration and distribution worldwide, and continues with a high-level
assessment of the advances in turbine technology and how the investment, planning, and economic infrastructure can
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support those innovations. Each chapter includes a research overview with a detailed analysis and new case studies
looking at how recent research developments can be applied. Written by some of the most forward-thinking professionals
in the field and giving a complete examination of one of the most promising and efficient sources of renewable energy,
this book is an invaluable reference into this cross-disciplinary field for engineers. Contains analysis of the latest highlevel research and explores real world application potential in relation to the developments Uses system international (SI)
units and imperial units throughout to appeal to global engineers Offers new case studies from a world expert in the field
Covers the latest research developments in this fast moving, vital subject
This study presents options to speed up the deployment of wind power, both onshore and offshore, until 2050. It builds
on IRENA’s global roadmap to scale up renewables and meet climate goals.
IRENA’s Innovation Landscape report highlights innovations in enabling technologies.
Future Energy will allow us to make reasonable, logical and correct decisions on our future energy as a result of two of
the most serious problems that the civilized world has to face; the looming shortage of oil (which supplies most of our
transport fuel) and the alarming rise in atmospheric carbon dioxide over the past 50 years (resulting from the burning of
oil, gas and coal and the loss of forests) that threatens to change the world’s climate through global warming. Future
Energy focuses on all the types of energy available to us, taking into account a future involving a reduction in oil and gas
production and the rapidly increasing amount of carbon dioxide in our atmosphere. It is unique in the genre of books of
similar title in that each chapter has been written by a scientist or engineer who is an expert in his or her field. The book
is divided into four sections: • Traditional Fossil Fuel and Nuclear Energy • Renewable Energy • Potentially Important
New Types of Energy • New Aspects to Future Energy Usage Each chapter highlights the basic theory and
implementation, scope, problems and costs associated with a particular type of energy. The traditional fuels are included
because they will be with us for decades to come - but, we hope, in a cleaner form. The renewable energy types includes
wind power, wave power, tidal energy, two forms of solar energy, bio-mass, hydroelectricity, geothermal and the
hydrogen economy. Potentially important new types of energy include: pebble bed nuclear reactors, nuclear fusion,
methane hydrates and recent developments in fuel cells and batteries. - Written by experts in the key future energy
disciplines from around the globe - Details of all possible forms of energy that are and will be available globally in the next
two decades - Puts each type of available energy into perspective with realistic, future options
This unique volume on wind energy features contributions from the world’s leading research and development pioneers in the field of
renewable energy. It discusses advances in offshore wind technology, grid-connected systems, grid stabilization and wind turbine design and
highlights. Written from an international perspective, chapters focus on the status of wind energy in various regions and countries across the
globe, outlining the positive impact its implementation has had on delaying the catastrophic effects of climate change.
Openness and competition sparked major advances in Chinese industry. Recent policy reversals emphasizing indigenous innovation seem
likely to disappoint.
This book provides a state-of-art overview of the significant advances in understanding the impacts of wind energy on wildlife. However,
many challenges remain regarding planning and policy, assessment of direct and indirect effects on wildlife, methodological approaches,
technology development, and mitigation strategies and their effectiveness. The book comprises a selection of the best contributions
presented at the 4th Conference on Wind energy and Wildlife impacts, held in Estoril, Portugal, 2017. The contents promote the international
cooperation among researchers, developers, regulators and stakeholders that have contributed to building knowledge on this topic.
This reference offers an overview of the field of airborne wind energy. As the first book of its kind, it provides a consistent compilation of the
fundamental theories, a compendium of current research and development activities as well as economic and regulatory aspects. In five
parts, the book demonstrates the relevance of Airborne Wind Energy and the role that this emerging field of technology can play for the
transition towards a renewable energy economy. Part I on "Fundamentals" contains seven general chapters explaining the principles of
airborne wind energy and its different variants, of meteorology, the history of kites and financing strategies. Part II on "System Modeling,
Optimization and Control" contains eight contributions that develop and use detailed dynamic models for simulation, optimization, and control
of airborne wind energy systems, while Part III on "Analysis of Flexible Kite Dynamics" collects four chapters that focus on the particularly
challenging simulation problems related to flexible kites. Part IV "Implemented Concepts" contains eleven contributions each of which
presents developed prototypes together with real-world experimental results obtained with the different concepts. Finally, in Part V on
"Component Design", five papers are collected that address in detail the technical challenges for some of the components of airborne wind
energy. Airborne Wind Energy presents all basics in a single source to someone starting to explore wind power in the upper atmosphere and
serves as a valuable reference for researchers, scientists, professionals and students active in the innovative field of Airborne Wind Energy.
This book provides a rigorous, concise guide to the current status and future prospects of the global energy system. As we move away from
fossil fuels and toward clean energy solutions, the complexity of the global energy system has increased. Tagliapietra cuts through this
complexity with a multidisciplinary perspective of the system, which encompasses economics, geopolitics, and basic technology. He goes on
to explore the main components of the global energy system - oil, natural gas, coal, nuclear energy, bioenergy, hydropower, geothermal
energy, wind energy, solar energy, marine energy - as well as energy consumption and energy efficiency. It then provides an in-depth
analysis of the pivotal issues of climate change and of energy access in Africa.
The Cooperation Council for the Arab States of the Gulf (GCC) has been at the epicenter of global energy markets because of its substantial
endowment of hydrocarbons. Yet countries in the region have also stated their intent to be global leaders in renewable energy. This collection
explores the drivers for the widespread adoption of renewable energy around the GCC, the need for renewable energy and the policyeconomic factors that can create success. All six countries within the GCC have plans to include renewable energy power generation in their
energy mix for various reasons including: a growing demand for electricity because of increasing populations, an increasing government fiscal
deficit due to inefficient subsidies, the need to diversify the economy and global pressure to meet climate change requirements. However, the
decision of when and by how much to introduce renewable energy is fraught with complications. In this book, a stellar cast of regional policy
and academic experts explore the reasons behind these renewable energy plans and the potential impediments to success, whether it be the
declining cost of producing energy from hydrocarbons, an infrastructure which needs to be updated, social acceptance, lack of financing and
even harsh weather. Weighing up all these factors, the book considers the route forward for renewable energy in the Gulf region. The
Economics of Renewable Energy in the Gulf offers an excellent examination of the adoption of renewable energy in the area. It will be of
great interest to academic researchers and policy makers alike, particularly those working in the areas of energy economics, public policy and
international relations.
The Russian Federation has set out to increase and diversify its use of renewables, particularly for power generation. Under current plans
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and policies, renewables would reach nearly 5% of total final energy consumption by 2030. Accelerated deployment, however, could boost
Russia's renewable energy share to more than 11% in the same timeframe, according to this REmap working paper from the International
Renewable Energy Agency (IRENA)Achieving this potential calls for cumulative investments of USD 300 billion in renewable energy up to
2030, or on average USD 15 billion per year between 2010 and 2030. When externalities related to human health and climate change are
taken into account, these investments in renewables could ultimately save up to USD 11 billion per year.Yet certain areas require further
attention. These include long-term planning, integration of renewables with existing plans, opening the way for solar PV and wind
development, and ensuring reliable and affordable bioenergy supplies.Hydropower - representing about a fifth of Russian power generation
capacity - is currently the most prominent renewable source, along with bioenergy for heating in buildings and industry. By end of 2015, total
installed renewable power generation capacity reached 53.5 gigawatts (GW) of which 51.5 GW came from hydropower., and the remainder 2
GW from bioenergy, wind, solar PV and geothermal.The country analysis forms part of REmap, IRENA's global roadmap to double
renewables in the global energy mix.

"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.
Wind Power – The Struggle for Control of a New Global Industry looks at the nations, companies and people fighting for
control of one of the world’s fastest growing new industries and how we can harness one of the planet’s most powerful
energy resources – wind power. The book also examines the challenges the sector faces as it competes for influence
and investment with the fossil fuel industry across the globe. The wind power business has grown from a niche sector
within the energy industry to a global industry attracting substantial investment in recent years. In Europe wind has
become the biggest source of new power generation capacity, while wind is successfully competing with the gas, coal
and nuclear sectors in China and the US. The specialist wind turbine companies that pioneered the business have gone
global over the last decade, while big industrial conglomerates have entered the fray. European companies are struggling
to maintain their technological and market lead in the sector, in a three cornered battle with China and the US.
Meanwhile, the industry is fighting to drive down costs in the face of a fossil fuel generation industry bolstered by the
onset of cheap shale gas. And wind companies continue to wrestle with a stop-go cycle of investment across the world,
with some traditional markets stuttering under the impact of the financial crisis and fiscal austerity, while new power
hungry markets in Asia and South America emerge. Wind Power – The Struggle for Control of a New Global Industry
analyses the industry climbers, the investment trends and the technological advancements that will define the future of
wind energy.
Renewable energy is a rapidly expanding field, welcomed by many as part of the answer to climate change and energy
security concerns. This book offers a comprehensive, authoritative and up-to-date overview of this globally-expanding
field, including a thorough review of fluid-driven mechanical power, heat-based systems and light conversion. It also
examines the challenges involved with the unpredictable nature of renewable energy sources, and how these variable
energy inputs can be balanced and integrated into a viable energy supply system. Finally, the book discusses both the
developing technologies and support policies from around the world. This second edition has been extensively revised
and updated and remains an invaluable reference text for scientists and professionals involved with the technology,
policy and implementation of renewable energy. It is essential reading for renewable energy courses. Part of IOP Series
in Renewable and Sustainable Power.
This paper examines the potential of hydrogen fuel for hard-to-decarbonise energy uses, including aviation, shipping and
other. But the decarbonisation impact depends on how hydrogen is produced.
Solar photo-voltaic (PV) and wind offer to bring both clean energy and clean water to remote regions and peri-urban
areas in the world, outside the conventional electric grids. One out of seven people has no electric power available that
would bring light to the home, cook the food, pump to access water and purify or re-use it. Off-grid systems are scalable
and can be designed to any size, from household to village and community levels. The renewable energy cost
development is remarkable and can make electric power affordable also for the poorest. Renewables promise an end to
the era where energy security is closely related to geopolitics. The expenditure is up-front capital cost while “fuel” is free.
With renewables, there is no geopolitical pressure where one country has deposits of a fossil fuel while another does not.
This book aims to show how clean water and clean energy are reachable for all while contributing to both a better climate
and a healthier life.
This book provides a state-of-the-art review of floating offshore wind turbines (FOWT). It offers developers a global
perspective on floating offshore wind energy conversion technology, documenting the key challenges and practical
solutions that this new industry has found to date. Drawing on a wide network of experts, it reviews the conception, early
design stages, load & structural analysis and the construction of FOWT. It also presents and discusses data from
pioneering projects. Written by experienced professionals from a mix of academia and industry, the content is both
practical and visionary. As one of the first titles dedicated to FOWT, it is a must-have for anyone interested in offshore
renewable energy conversion technologies.
The report examines the specificities of mini-grids connected to solar, biomass, wind and small hydropower, or some
combination of these with other energy sources, and discusses the key factors influencing investors in mini-grid projects
IRENA’s latest global cost study shows solar and wind power reaching new price lows. The report highlights cost trends for all
major renewable electricity sources.
The sixth edition of the series highlights employment trends in renewables worldwide, noting increasing diversification of the
supply chain.
The reduction of greenhouse gas emissions is a major governmental goal worldwide. The main target, hopefully by 2050, is to
move away from fossil fuels in the electricity sector and then switch to clean power to fuel transportation, buildings and industry.
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This book discusses important issues in the expanding field of wind farm modeling and simulation as well as the optimization of
hybrid and micro-grid systems. Section I deals with modeling and simulation of wind farms for efficient, reliable and cost-effective
optimal solutions. Section II tackles the optimization of hybrid wind/PV and renewable energy-based smart micro-grid systems.
This How2Guide for Wind Energy (Wind H2G) is designed to provide interested stakeholders from both government and industry
with the necessary tools to plan and implement a roadmap for wind energy technology at the national or regional level.
This handbook serves as a guide to deploying battery energy storage technologies, specifically for distributed energy resources
and flexibility resources. Battery energy storage technology is the most promising, rapidly developed technology as it provides
higher efficiency and ease of control. With energy transition through decarbonization and decentralization, energy storage plays a
significant role to enhance grid efficiency by alleviating volatility from demand and supply. Energy storage also contributes to the
grid integration of renewable energy and promotion of microgrid.
This outlook highlights climate-safe investment options until 2050, policies for transition and specific regional challenges. It also
explores options to eventually cut emissions to zero.
This open access book presents a picture of the current energy challenges on the African continent (and the Sub-Saharan region
in particular) and proposes pathways to an accelerated energy transition. Starting with an analysis of the status quo and the
outlook for Africa’s energy demand and energy access, it provides an account of the available resources, including hydrocarbons
and renewable energy resources, which are playing an increasingly crucial role. It then moves on to analyze the level of
investment required to scale-up Africa’s energy systems, shedding light on the key barriers and elaborating on potential solutions.
It also provides a suggestion for improving the effectiveness of EU–Africa cooperation. While mainly intended for policymakers and
academics, this book also speaks to a broader audience interested in gaining an overview of the challenges and opportunities of
the African energy sector today and in the future.
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