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The Development of Renewable Energy Sources
and its Significance for the Environment



Preface

The ongoing concerns about climate change have made renewable energy sources an
important topic of research. Several scholars have applied different methodologies
for examining the relationship between energy consumption, environment and
economic growth of individual countries and groups of countries, in order to
understand the effects of energy policies. In particular, previous studies have
analyzed carbon dioxide emission savings made through the use of renewable
energy from an individual source or in combination with traditional sources of
energy by applying life-cycle analysis methods. This research has shown that after
a certain period, economic growth leads to the promotion of the environmental
quality. However, econometric critiques have opposed the results of these studies.
Moreover, the effectiveness of governance-related parameters has been neglected in
these studies. In this research, among others we analyze the impact of renewable
energy development on carbon dioxide emission reduction.

In this volume, a number of issues are discussed that play a crucial role in enhanc-
ing the deployment of renewable energy, namely, the energy—environment relation-
ship, alternative renewable energy production technologies, regulation frameworks
for renewable energy sources, financing renewable energy development,-and the
market design for trading commoditized electricity generated by small renewable
energy sources. Local power generation, which is the basis of renewable energy
production, encourages the production of renewable energy resources, decreases
transmission loss, increases saving energy, and enhances energy efficiency. There-
fore, the integration of local, renewable energy sources and smart grids through local
marketplaces that trade renewable energy in small units is a promising solution.

There are several points making this book unique compared to others. It
analyzes important aspects of renewable energy development and its challenges. A
model is developed to evaluate the effectiveness of renewable energy development,
technological innovation, market for trade, and market regulations with respect
to carbon dioxide emission reduction. For this purpose, a panel data model is
applied to data from the EU-15 countries between 1995 and 2010. The effects
of renewable energy on carbon emission reduction in EU-15 is investigated. The
findings show that the effects of climate change can be mitigated by governance-
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related parameters in addition to regulations, economic incentives, and technology
development measures. It proposes a marketplace for trading renewable energy
sources and provides suitable and evidence-based policy recommendations to
promote renewable energies to substitute fossil fuels.

The subject of this work is development of renewable energy sources and their
significance for the environment. A number of issues of particular interest to the
readers are raised. We present the development of different renewable sources
in recent decades and forecasts for future illustrated in figures and tables. Some
regression analysis is also used for establishing relationship between emission and
use of renewable energies. The key features of this work is its deep review and
analysis of technologies, finances, environment and trade markets for renewable
energy sources. It provides an up-to-date review of the literature considering
production and consumption of renewable energy sources at country, regional and
global levels.

Deployment of renewable energy and technological innovations can be used to
reduce carbon emissions. Tariffs, finances, tax policies, and energy efficiency are
used by governments to develop renewable energy. State research and development
support, innovation, finances, and regulations have impacted the market for renew-
able energies. The effects of different technology, regulations and financial support
factors on emission reductions are estimated. The structure of a marketplace for
renewable energy sources is proposed and the requirements for the marketplace to
function are outlined. Suitable policy recommendations are provided to enhance
the efficient operation of market for renewable energies. Researchers, profession-
als, decision makers, environmentalists, non-governmental organizations, graduate
students, postgraduate students, and public and private utilities will benefit from
reading this research.

Seoul, Korea, Republic of (South Korea) Almas Heshmati
Shahrouz Abolhosseini
Jorn Altmann
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Chapter 1
Introduction

1.1 Background

Industry’s electricity consumption will comprise an increasing share of the global
energy demand during the next two decades. It is expected that the growth rate of
electricity consumption will be more than that of the consumption of other sources
of energy (e.g., liquid fuels, natural gas, and coal) (IEA 2012). The increasing
prices of fossil fuels such as crude oil and the increasing concerns about the
environmental consequences of greenhouse gas emissions have renewed the interest
in the development of alternative energy resources. In particular, the Fukushima
Daiichi accident was a turning point in the call for alternative energy sources.
Renewable energy is now considered a more desirable source of fuel than nuclear
power plants because of the absence of fatal risks.

Considering that carbon dioxide is the major greenhouse gas (GHG), there
is a global concern about reducing carbon dioxide emissions. Different policies
can be applied in this regard (e.g., enhancing renewable energy deployment and
encouraging technological innovations). In addition, supporting mechanisms (e.g.,
feed-in tariffs, renewable portfolio standards, and tax policies) can be employed by
governments to increase renewable energy generation and achieve energy efficiency.
Many countries have started installing facilities for power generation that can use
renewable energy sources. However, the share of a renewable energy supply differs
by region and country. Europe is considered at the forefront of using renewable
energy technologies.

The research literature on the relationship between energy consumption and
economic growth is extensive. Many researchers have studied the effectiveness of
conservative energy policies on economic activities. Some researchers (Fthenakis
et al. 2008; Crawford 2009; Frick et al. 2010) have measured the amount of carbon
saving by using the life-cycle analysis method. Other researchers have analyzed
carbon emission saving by enhancing energy efficiency through cogeneration
and advanced technology (Shipley et al. 2008; Kiviluoma and Meibom 2010;
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