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“This comprehensive and timely book provides the reader with a very thorough technical, 
regulatory, and financial overview of the global solar (PV) industry. Featuring internationally 
eminent contributors from the who’s who of solar industry experts, this book offers insights, 
analysis, and background on all the key issues facing this rapidly growing industry. It will be 
an invaluable reference and resource for scholars, investors, and policymakers dealing with the 
emerging solar power phenomenon.”

Branko Terzic 
Atlantic Council

Former Commissioner, U.S. Federal Energy Regulatory Commission

“The long-term welfare of people on our planet depends on an energy system heavily dependent 
on solar energy. This solar energy handbook presents a well-documented, comprehensive, and 
insightful view of solar energy’s past, present, and future. Its preeminent contributing authors 
include solar energy pioneers, visionaries, and practitioners who bring a wealth of experience 
and insights into solar energy markets, financing, policy, and technology.”

Karl R. Rábago 
Executive Director, Pace Energy and Climate Center
Elisabeth Haub School of Law, Pace University, USA

The meteoric expansion of the solar (PV) industry resulted from an incredible reduction in the 
prices of PV systems—first described in the author’s earlier book Sun above the Horizon. This 
book describes how the worldwide PV operational power capacity grew to some 300 GW by 
the end of 2016. Most of this increased capacity, 250 GW, was installed during the years 2010–
2016. Suddenly PV started to affect the traditional generation of electricity. Three practically 
unlimited new PV markets—residential, commercial, and utility scale—materialized, along 
with the new PV-oriented financial systems needed to provide the required gargantuan-scale 
capital. This book also highlights the increasing demand for and the corresponding increased 
supply of PV cells and modules on four continents and the impact of this PV breakthrough 
on our lives and future. To present this unparalleled story, the author was helped by the 
contributions of top experts Wolfgang Palz, Michael Eckhart, Allan Hoffman, Paula Mints, Bill 
Rever, and John Wohlgemuth. 

Peter F. Varadi, after a scientific carrier, was appointed head of Communication 
Satellite Corporation’s chemistry laboratory in the USA in 1968. In this capacity, 
he also participated in research on PV solar cells, which were used to power 
satellites. In 1973, he co-founded Solarex Corporation, USA, to develop the 
utilization of solar cells for terrestrial applications. Solarex was one of the 
two companies that pioneered this field. By 1983, it became the largest PV 

ompany in the world, when it was sold to AMOCO. Dr. Varadi continued consulting for 
Solarex for 10 years and then for the European Commission, World Bank, National Renewable 
Energy Laboratory (NREL), and other organizations. In recognition of his lifelong service to the 
global PV sector he received in 2004 the European Photovoltaic Industry Association’s John 
Bonda prize. His book Sun above the Horizon, which describes the meteoric rise of the solar 
industry, was published in 2014. 
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Introduction

Today, most people know what solar energy systems are and even 
many can spell the word “photovoltaics” and are familiar with the 
acronym “PV.” However, the main difference between today and 
50 years ago is not that people know about PV systems today, but 
that while 50 years ago PV was an interesting scientific curiosity, 
today it has become so ubiquitous and inexpensive that you can 
think of it as a commodity, similar to other common consumer items 
such as refrigerators, washing machines, air-conditioning systems, 
and cars. Searching “buy a PV system” on a Web search engine 
pops up numerous results in a split second, such as “PV System–$0 
Down & Expert  Installation.” Numerous companies all over the 
World are offering their services to deliver, install, start up, and also 
maintain a PV system, e.g., for your house and like buying an 
automobile, you just have to decide whether you will pay cash, 
buy it on installments, or lease it. Like an automobile dealer, solar 
companies will even offer you financing or lease options. They also 
provide a 20- or 25-year warranty for the PV system, promising 
that it will deliver a specified amount of electricity. This warranty 
is much longer than what you can get when you buy an automobile 
or a refrigerator.
 Another similarity between a PV system and an automobile or 
a refrigerator is that nobody is interested in how those machines 
or the PV system works. This book, therefore, is not going to discuss 
how solar systems work and their various types and technologies. 
A PV system is another miracle, like an iPhone and an automobile it 
is useful and it somehow works. It is deployed where there is light 
and miraculously produces electricity without fuel and without 
a moving part. There is, however, a difference between the solar 
electric PV system and an automobile. The automobile needs 
fuel to operate. The PV system needs no fuel and, as a matter of 
fact, produces fuel to operate an electric automobile. This book 
describes what is important to know about PV today and for the 
future.
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 This book deals with the last 7 years and discusses how we 
arrived where we are now. In 2010, in the entire world there were 
40 GW of deployed PV systems in operation providing electric 
power equivalent to five fossil-fuel or nuclear power stations. 
By the end of 2015, the global operating PV systems provided 
230 GW, the equivalent of about 30 fossil-fuel or nuclear power 
stations. In 2016 and in a year, it is expected that at least 50 GW 
capacity of new PV systems will be installed, equivalent to more 
than six fossil-fuel or nuclear power utilities.
 By 2010, the price of electricity produced by solar systems 
approached the price of electricity produced by the utilities. It 
became much cheaper during peak demand times compared with 
the electricity produced by nuclear or fossil fuels even in countries 
with northern location, such as Germany. As a result, three gigantic 
new PV system markets opened up. It started with the deployment 
of PV systems on the roofs of private houses. Then commercial 
entities, such as department stores, found it profitable to install 
PV systems on the roofs of their buildings to produce their own 
electricity, replacing the electricity from utilities during the peak 
power time. Because of the increased demand resulting in the 
mass production of PV, which reduced the price of PV systems 
further, a third and even bigger market opened up: “utility scale 
PV farms.” Investors realized that one can establish and sell to 
the utilities the large amount of PV electricity via the electric grid 
and make a substantial profit. The question now became not how 
these PV systems work but how to finance them and how the 
supply could keep up with the demand.
 This book deals with these new gigantic utilizations of PV, 
issues with the development of new financing methods, and 
how the supply side was able to keep up with the demand. An 
important issue is also discussed: PV’s effect on our lives and 
expectations for the future.

Introduction




