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Energy is fundamental to the economic development of a society. Ensuring 
energy security is critical to the security, sovereignty, and well-being of any 
country. However, there is no consensus on the definition of energy security. 
Energy Security and Economic Development in India attempts to construct 
an appropriate definition for the concept of energy security. The evolution of 
energy security is traced at both the global level and in the Indian context.
 This book elaborates on the concept of energy security, highlights its 
linkages, enumerates India’s indigenous energy resources, examines the 
status of energy security in the country, and makes policy suggestions to 
ensure energy security in the country.

Key Features
•  Extensive coverage of the various energy resources of India.
•  Unique focus on economic linkage between energy and economic growth.
•  Detailed description of the trends in India’s energy consumption, production, 

imports, and exports.
•  Discussion on energy efficiency and evaluation of energy-efficiency policies 

in vogue
•  Provision of policy suggestions to improve energy efficiency and conservation.
•  Analyses of the environmental impact of different sources of energy and long-

lasting, adverse implications of anthropogenic activities.
•  Succinct highlight on the importance of water in strategies to attain energy 

security.
•  Systematic analyses of pricing dynamics of various energy sources.
•  Elucidates the geopolitical dynamics and underpins the role of energy 

diplomacy in achieving energy security.
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I am happy that Dr Bala Bhaskar has addressed the issue of 
India’s energy security and economic development in this timely 
publication. India faces several challenges linked to its ambition 
of growing rapidly in proximity of a double-digit rate. This would 
require ensuring adequate supply of energy to fuel progress in every 
sector of the economy and arranging measures such that every 
household receives adequate supply of energy for the well-being of 
the country’s population. The problem of energy security has been 
of crucial importance in determining economic development and 
growth strategies across the world particularly since the oil price 
shock of 1973/74 when the global price of oil quadrupled in a short 
period of time. However, while efforts at improving the efficiency 
of energy use and moving towards substitutes for oil were pursued 
vigorously till the early 1980s, they were virtually given up in 1985 
when oil prices crashed and reached record low levels. 
 In 1985, The Johns Hopkins University Press brought out a book 
authored by me entitled The Political Economy of Global Energy. The 
main contents of this publication related to a country-by-country 
assessment of oil supply capacity among oil-exporting nations as 
against the global demand for oil. I reached the conclusion that oil 
prices were likely to go up in the 1980s. Actually, quite the reverse 
happened, largely because some countries, particularly Japan and part 
of Europe, succeeded in improving the efficiency of energy use and 
in moving towards substitutes for oil. These and other developments 
relieved the pressure on the global oil market, while the Organization 
of the Petroleum Exporting Countries (OPEC), as a result of several 
developments, lost control over the supply of oil and restrictions that 
had been agreed on among this grouping. The glut in the global oil 
market became a major determinant of lower oil prices, and with 
reduced revenues, the incentive for the members of OPEC for cheating 
on quotas became stronger, leading to further excess in supply. 
 Energy security issues, of course, go beyond the security of oil 
supply, even though they may be a major driver of actions required 
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to enhance energy security. Essentially, a country would need to look 
at all forms of energy and policy initiatives that apply not only to 
the supply side but also on the demand side of the picture as well. 
In this context, improving the efficiency of energy use would be 
a critical element of policies to enhance energy security, including 
the establishment of energy-consuming infrastructure, which would 
ensure the avoidance of a lock-in to energy-intensive practices and 
activities. 
 This book would undoubtedly give rise to a great deal of analysis 
and deliberations, which would lead to not only a better understanding 
of energy security issues but also actions by which the security of 
energy can be enhanced for the welfare of different societies across 
the globe.

  
R K Pachauri, PhD

Director-General, TERI 



Preface

Having hailed from a rural background, I was privy to some 
traditional and primordial forms of energy like the water wheel, 
biomass, firewood cooking, and kerosene lamps. As a child, I observed 
with curiosity how people in and around my village were dependent 
on these forms of energy. In my early career as a civil engineer in 
the government, I was associated with the implementation of some 
of the energy related development projects, particularly bio-energy 
projects undertaken by the government. Later, as a diplomat, I had 
an opportunity to serve for almost a decade in the Middle East, 
a citadel of hydrocarbons. My stint in this region further invoked 
my curiosity about the importance of energy, particularly in the 
geopolitical and geostrategic spheres. Since then, I have been striving 
to understand the dynamics of energy in human life. The questions I 
pondered are: How important is energy to human life? Does energy 
security mean the security from dependence on oil alone? What 
constitutes energy security? Is it the water wheel, kerosene lamp, 
biomass plant, windmill, oil or gas? As I moved forward in this arena, 
I was increasingly convinced that every form of energy is important 
in its own way, particularly in the Indian context. While energy is 
fundamental to the economic development of a society, ensuring 
energy security is critical to the security, sovereignty, and well-being 
of any country. However, I observed that there is no consensus on 
the definition of energy security. This book attempts to construct an 
appropriate definition of the concept of energy security; the evolution 
of energy security is traced at both the global level and in the Indian 
context. The basic question of whether energy security exists or not 
(in the arena of commercial energy) has also been studied through 
the time-series data using two indicators: energy security measures in 
terms of imports (ESIM) and energy security in terms of production 
(EISP).
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 The general perception of energy security has remained identical 
with an adequate supply of oil though, in reality, there is a spectrum 
of energy resources used by mankind from time immemorial. 
However, resources other than oil have remained beyond general 
human perception, despite their usage in daily life. While energy is 
the “software of economic development”, a precise economic linkage 
between energy and economic growth is misplaced. Unless the 
cause and effect relationship between these two parameters is fully 
understood, it is difficult to evolve appropriate policies of energy 
security. This book seeks to find whether energy growth influences 
economic growth or vice versa (implying a unidirectional causal 
relationship) or both energy growth and economic growth influence 
each other (implying a bidirectional causal relationship) through 
econometric models using time series data from 1980–2010. 
 In a developing country like India where a major portion of energy 
needs are met through imports, reducing this high dependence could 
significantly contribute to energy security. Unless we have robust 
data and thorough understanding of the entire array of domestic 
energy resources, it is not possible to evolve the strategies to curtail 
import dependency. Therefore, I have attempted a comprehensive 
analysis of India’s energy scenario in this book. Besides, several 
initiatives undertaken by the Government of India to reduce import 
dependency, through development of alternate sources of energy, 
have been highlighted in this book. An attempt has also been made 
to define energy efficiency, evaluate energy-efficiency policies in 
vogue, and provide actionable policy suggestions to improve energy 
efficiency and conservation.
 Attaining energy security at the cost of environmental degradation 
would be tantamount to denying social security to the present as well 
as future generations. It is likely that the quantum of emissions from 
varied energy sources will increase as energy consumption increases. 
Hence, the environmental impact of each energy source has been 
studied, and the long-lasting adverse implications of anthropogenic 
activities have been succinctly highlighted in this book.
 Water and energy have been mutually dependent since time 
immemorial. Linkages between energy and water systems have 
grown more complex and interdependent in modern society and 
economy. As technology developed, energy has become a crucial 
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input for pumping water for various needs. Now, water has emerged 
as an essential element not only in generation of energy but also in 
exploration, processing, transportation and storage of various sources 
of energy. Huge quantity of water is required in electricity generation. 
Developing economies like India, which are already experiencing 
major water conflicts both within the country and at the regional 
level are more prone to this intricate interdependency of water and 
energy. Therefore, the importance of water in the strategies to attain 
energy security has been comprehensively detailed.
 Energy pricing plays a central role in securing energy security and 
enhancing the energy efficiency of an economy, as erroneous pricing 
mechanisms will not only hamper the gross domestic product (GDP) 
of the country but also lead to excessive or irrational use of energy 
resources, price monopoly, and black marketing. To get the right 
perspective, various pricing policies and mechanisms in vogue since 
independence have been studied in detail. The pricing dynamics 
of various energy sources have been systematically analysed for a 
greater understanding of the issues related to pricing, and suggestions 
on pricing have been made.
 Geopolitics and diplomacy have always played crucial role in 
acquiring energy supplies for any country. In a country like India 
where about 400 million people have no access to commercial energy, 
the impact of geopolitical dynamics is pervasive. At present, India 
is spending about 10% of its GDP on oil imports alone. At present, 
two-thirds of India’s imported oil comes from the Gulf region. 
However, the landscape of oil-producing countries is changing fast. 
New discoveries are mostly coming from countries not part of the 
Organization of Petroleum Exporting Countries (OPEC). Moreover, 
the new fossil fuel discoveries are increasingly unconventional oils 
and gases. Consequent to these developments, new geopolitical 
dynamics are evolving. While India has vast resources of coal, it is 
compelled to import both coking and non-coking coal for various 
reasons. During the 12th Plan, there is likely to be a shortage of 265 
MT of coal. Despite major new natural gas discoveries in recent years, 
India is required to import natural gas. The geopolitics of gas is much 
more complicated than those of oil, as gas cannot be easily stored or 
transported over long distances compelling its supplies either through 
gas pipelines or through tankers in the form of liquefied natural 
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