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Preface 

 

Rakshak Foundation was founded in 2006 by a group of concerned citizens from 

India’s elite educational institutions working in USA. It was in the manner of giving 

back in a small way to United States and India, countries that had provided them so 

much in terms of opportunities. The Foundation seeks to create an informed 

society, aware of its rights and duties, and attempts to address barriers to an 

equitable and just society. Rakshak Foundation has been submitting well 

researched opinions on various bills being considered for presentation to the 

Indian Parliament. Rakshak Foundation has been invited by the Parliamentary 

Committees of the Rajya Sabha three times in the past two years to depose before 

them and present their views on proposed Bills which would affect the whole 

nation once they are enacted by the Parliament. 

I, Sai Madhav Surabathuni, am a final year student at the Indian Institute of 

Technology, Kharagpur pursuing my B.Tech (Hons.) in Electrical Engineering. I’ve 

always been interested in working on issues of national importance and that was 

my motivation for taking this internship. The project topic deals with an issue 

which has been a long standing one and still continues to be of prime importance 

to countries the world over and is hence a highly complex, pressing issue.  
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Executive Summary 

 

The project, aptly titled ‘India’s Energy Security’, deals with the current energy 

security scenario in the country, obstacles to improving the situation along with 

assessment of possible scenarios in the future.  

The project intends to analyse the current ‘Energy’ scenario in the country as well 

as the extent to which India is ‘Energy Secure’ and come up with a few suggestive 

measures which would help attain ‘Energy Security’ both in the short and long 

terms. The scope of the project in brief is as follows. 

1. Analysis of the demand and supply scenarios, current and estimated. 

2. Identification of possible alternative resources and sources to bridge 

this gap with. 

3. Demand management and the need for use of energy efficient practices. 

4. To understand energy diplomacy in the context of energy security and 

the importance of it in the Indian scenario.  

A trend analysis has been made for various sources of energy based on the 

production and consumption in the country as was observed in the past decade 

and compared to the corresponding figures for China. This has been documented 

under Chapter 3 of the report. 

Apart from that, a new approach of back-linking hot topics like global warming, 

population explosion and food wastage to energy security has been adopted and 

cases were prepared. This has been done to provide a new dimension to these 

issues and sensitise people towards energy conservation, since ‘energy saved is 

energy produced’.  

Below are a few recommendations based on the analysis carried out with their 

reasoning given under Chapter 9 of the report. 

i. Risk mitigation by diversification of import sources and types of fuels used. 

ii. Setting up of a separate Department for Energy in our Foreign Ministry to 

act as a platform for interaction of all stakeholders. 

iii. National Exploration Licensing Policy (NELP) to be reviewed so as to 

increase its appeal. 

iv. Local grids to be setup in areas which are yet to be connected to the 

national power grid using solar or bio energy.  
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v. Smart Grid technology to be further developed and implemented in the 

Indian context. 

vi. Afforestation using certain types of wood to serve the dual purpose of 

providing employment to local people and as fuel. 

The report tries to cover most topics relevant to the matter, however, due to time 

constraints an in-depth analysis of all couldn’t be carried out. 

Key Findings: 

There have been many interesting findings and observations during the research 

and have been mentioned at relevant places in the report. One observation of note 

is that even though energy is central for anything and everything, in general, it’s 

not given the importance it should be, especially in the eyes of the general public. 

When issues like food wastage are mentioned, people mostly look only at the food 

and not the energy that goes into preparing it. This attitude needs to change for us 

for energy to be really conserved i.e. conserved by the common man, in their 

households. 
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Proposed Action Points 

 

The recommendations made have been segregated into categories based on which 

authority/public/other stake-holders are required to take corresponding 

measures. 

1. By the Government and its subsidiaries 

a. New Exploration Licensing Policy needs to be reviewed to increase its 

appeal in the international market so as to involve big players like BP in 

E&P. A detailed flowchart has been given under Section 9.2 of the report. 

b. Setting up of a separate Department of Energy so as to provide a common 

platform for all stakeholders. The Government can carry out an internal 

review of its Ministries and related Authorities to decide upon the logistics 

of the recommendation. This is a revenue-neutral recommendation which 

could help streamline the various processes involved in the system. 

c. Promoting efficient energy utilisation practices and conservation of energy 

or energy-dependent resources like food or water. Media organisations can 

be used for related ad campaigns emphasising on how everyday activities 

can be linked back to having an impact on energy security. A detailed study 

of some everyday activities and common issues has been documented under 

Chapter 4 of the report as multiple case studies. 

d. Promoting alternate sources of energy, especially for transportation; 

investing in un-conventional sources like Shale Gas, CBM for their extraction 

and commercial production.  

e. Promoting and investing in renewable sources like wind for faster results 

and in sources like solar for long-term benefits. 

2. By the public at large 

a. Adopting efficient energy practices and conserving energy wherever 

possible because ‘energy saved is energy produced’. 

3. By R&D organisations, educational institutions, media organisations et al 

a. Development of synthetic fuels which can be used to substitute traditional 

conventional fuels like coal or oil. This would enable a reduced import 

requirement, thereby decreasing the risk involved. A detailed flowchart has 

been given under Section 9.2 of the report. 

b. Development of technology to better utilise renewable sources. This would 

help in both setting up of local self-sufficient micro-grids and in increasing 

the share of renewables in the total energy consumption. 
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1. Introduction 
 

1.1 What is Energy Security? 

The World Energy Assessment (UNDP 1999) Report defines energy security as 

“the continuous availability of energy in varied forms in sufficient quantities at 

reasonable prices”. Energy security is essential for the country to move ahead in all 

walks of life, be it economic, be it social or in issues concerning national security. In 

an even broader sense, issues like global warming also have an impact on energy 

security. Sometimes, the energy security of one nation depends on that of other 

nations. For example, the Oil Crisis of 1973 affected many nations and hampered 

the global economic growth. The embargo led to the price of oil increasing four-

fold within six months. Events like this have repercussive effects on the economy 

of a country and even on the standard of living of its people. They have the 

potential to make life come to a standstill.  

That crisis, however, led to the realisation that securing energy is of supreme 

importance to any nation. The United States started developing a ‘Strategic 

Petroleum Reserve’ after the embargo. Today, many countries have strategic 

reserves with some having reserves sufficient for 90 days of consumption. India 

has reserves sufficient for 30 days at present. There have been calls for increasing 

our reserve capacity and an increase might happen in the near future, but 

maintaining these reserves is a very costly affair. 

Another feature of energy security is that it’s not just restricted to electricity or 

just oil. It encompasses a variety of ways in which energy is consumed from 

automobile fuel to electricity to cooking gas et al. 

In a more basic sense, energy is consumed in everything that we do, for typing this 

report or even for reading it. Hence, it should be of prime importance to secure a 

reliable supply of energy to meet its demand and this is what Energy Security 

effectively is. 
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1.2. Aspects of Energy Security 

Energy is multi-faceted and by virtue of this, so is energy security. There are 

multiple aspects to this ever-important, complex and pressing issue. The 

infographic below highlights the four major aspects for any nation to attain energy 

security.  

 

 

1.2.1 Increased Supply: As demand goes up, the supply HAS to go up as well. This 

is what the first aspect signifies. Given that none of our systems are 100% efficient, 

the energy being supplied is more than the energy which is actually being 

consumed and it has been so ever since the start. For example, the thermal power 

stations in India have an efficiency of not more than 60% with the older ones 

having efficiency still under 50%. What this essentially means is that more and 

more resources are required to produce the desired amount of electricity. Hence, 

coal which could have actually been used constructively is actually just being burnt 

and serving no other purpose than contributing to the carbon emissions and the 

global warming phenomenon.  

Energy 
Security 

Increased 
Supply 

Demand 
Management 

Energy 
Diplomacy 

Alternative 
Resources  

and Sources 
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Considering the present situation, our supply needs to increase manifold if we are 

to catch up with the estimated demand for the next two decades.  

1.2.2 Alternative Resources and Sources: At present, almost all of the energy we 

consume is produced from only three sources, coal, oil and gas. However, there are 

many downsides to this practice. One major downside is that India doesn’t have 

sufficient reserves of these and therefore we import around 70-80% of our total 

consumption. This means that we effectively spend a lot of money on importing 

these and more often than not we have a weaker currency. Take oil imports for 

example, wherein the currency used for transaction is USD. So, a change of 1 or 2 

dollars in the price per barrel means a change of 60-120 in INR terms and over a 

period of time this leads to huge amounts in INR to meet our foreign exchange 

requirements. 

Another downside is the risk associated with these imports since most imports 

come from a handful of countries and any dip in mutual relations between India 

and these countries will put our supply in jeopardy or this situation could even be 

used as leverage in pulling off international deals with India. Hence, a 

diversification in this regard is necessary to reduce the risk associated. 

One solution which has been proposed is the substitution of imported fuels by the 

increased production of domestic fuels. This would enable us to both save money, 

which can then be used for more constructive purposes and become self-sufficient, 

which would mitigate the risk involved in dealing with other countries. The US 

Government established their Synthetic Fuels Corporation to produce an 

alternative to imported fossil fuels after the 1979 Energy Crisis, also called the 2nd 

Oil Crisis (or ‘Shock’). This can be taken as inspiration by the Indian Government 

and similar solutions can be considered.  

Such initiatives tend to have side-benefits associated with them. For example, 

trying to come up with synthetic alternatives would mean more investment in 

research, thus boosting our technological expertise and research capabilities. By 

investing more in research, we can also increase our expert base, decrease the so-

called ‘Brain-Drain’ to a certain extent and also provide employment to both 

skilled and unskilled workers thereby reducing the unemployment issue. All these 

side-benefits can be achieved by just trying to come up with alternatives and if 

successful, then it would be a huge plus to our indigenous supply problem and 

foreign countries wouldn’t have the leverage they have now. Without that leverage, 

India can make bolder decisions and come up with international policies which 

would benefit its citizens and not have to worry about its consequences. 
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More on the types of alternatives possible shall be taken up at a later section of the 

report. 

1.2.3 Demand Management: The need for demand management arose because of 

the rate of increase of demand and the fact that supply can’t increase infinitely. A 

2013 Deloitte IEC report estimates that India’s energy conservation potential is 

around 23%. The Government has also taken up a number of initiatives to exploit 

this potential like the Smart Grid initiative, Super Energy Efficient Program and 

coming up with Energy conservation building codes et al. 

A lot of issues can be linked to having an impact either directly or indirectly on the 

energy scenario and more on this will be discussed in a later section of the report. 

1.2.4 Energy Diplomacy: Energy diplomacy deals with using diplomatic solutions 

to energy problems. It encompasses both domestic and international solutions 

ranging from The Electricity Act of 2003 to acquiring equity in coal or oil reserves 

overseas. Indian firms, both Govt. run and corporates like Reliance and JSW have 

started acquiring stake in fields abroad. However, their Chinese counterparts are 

outrunning them in this aspect and China has, infact been aggressively acquiring 

stakes abroad.  

Many countries have used diplomatic solutions to procure a long-term, reliable 

supply of raw materials to meet their regular demand and thereby decreasing the 

risk involved with short-term arrangements as well. 

1.3 Goals and Objectives of the Project 

The project intends to analyse the current ‘Energy’ scenario in the country as well 

as the extent to which India is ‘Energy Secure’ and come up with a few suggestive 

measures which would help attain ‘Energy Security’ both in the short and long 

terms. A more detailed list regarding the scope for research is given below for 

further reference. 

1. Assessment of demand and indigenous supply of different forms of 

energy for the next two decades and identify the gap between the two. 

2. Identification of alternative resources to bridge the gap in demand and 

supply. This includes the use of technology to better production 

capabilities of coal, oil or gas, deep sea exploration techniques, use of 

cleaner technologies like clean coal technology, shale oil production et 

al. 

3. Emphasis on alternate sources of energy like un-conventional and 

renewable which includes nuclear, solar, wind, water et al. 
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4. Demand management and the need for use of energy efficient 

equipment, machinery or transport in industrial and household 

applications. 

5. To showcase the importance of proper energy diplomacy for ensuring 

long-term arrangements for diversifying imports, which can include 

equity oil, equity coal or gas, trans-country pipelines et al. 
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2. Demand-Supply Balance 

 

2.1 Demand Scenario 

India is the fourth largest energy consumer at present and with more and more 

people coming out of the BPL region, their energy consumption is set to go up. 

Also, India is the fourth largest economy at present and is a growing economy 

which means that its energy requirements for economic purposes will keep on 

increasing. With the new Government taking charge from this May and the 

business friendly image the PM and the Government both share, the economic 

growth might still increase as more and more firms open up their factories and 

offices in India. This means that what was earlier estimated to be the demand, a 

few years down the line, might actually fall short of the actual requirement. 

The figure below shows the energy consumption scenario in 2003 (values are in 

Mtoe) as a comparative study between India and the total world consumption. 

 

It can be seen from the figure that India had a very small share of the total world 

consumption in 2003. But since, then that share has been increasing annually 

mainly driven by India’s rapid economic growth in the early part of 2000s. 

However, the figure shows for only three sources of energy namely, coal, oil and 

gas with gas still being in its nascent stages of development.  
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The figure below shows the energy consumption scenario estimated in 2030 

(values are in Mtoe) as a comparative study between India and the total world 

consumption. 

 

The figure again shows for only three sources of energy so as to act as a 

comparative study for the previous infographic. The increase in India’s share of 

energy consumption can be clearly seen. It can also be seen that gas shall play a 

more important in the next two decades than it previously did. More on this shall 

be taken up in the next section. 

The table below shows a comparison between the two World Energy scenarios and 

the two Indian Energy scenarios. The table gives an idea regarding the difference 

in the rates of increase for the three sources of energy listed above as expected in 

both cases. (The values shown are in Mtoe) 

Source                World Energy                India’s Energy 

 2003 2030 2003 2030 

Oil 3639 5775  119 452  

Gas 2243 4125  29 184  

Coal 2581 3597  167 954  
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The figure below shows the percentage increase in each case from 2003 to 2030, 

based on the estimated values.  

 

The large percentage increment in Indian consumption can be attributed to the 

fact that our energy consumption as compared to total world consumption has 

been low a decade ago but has been steadily increasing. Though the absolute 

numbers anticipated for 2030 show that our energy consumption will still be only 

a portion of the total world consumption, it is going to be a significant portion and 

we need to ready our supplies to meet that demand. One of the major challenges in 

doing so is that we aren’t an ‘Energy Independent’ nation. More on this will be 

taken up later. 

(Data for the above has been taken from Integrated Energy Policy, a report of the 

Expert Committee by the Planning Commission of India, August 2006) 

The distribution of India’s total energy consumption as of year 2013 is as shown 

below as is self-explanatory. 

As was the case from the 2003 data, the conventional sources of coal, oil and gas 

continue to constitute majority of the total energy consumption in the country.  
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(Source: US Energy Information Administration) 

2.2 Supply Scenario 

India is a highly energy deficient country and will remain to be so at least as far as 

the next two decades are considered. This means that India will have to keep 

importing resources to meet its internal demand. There were also discussions 

regarding buying electricity from power surplus nations like Bhutan or Nepal via 

hydroelectric power projects. However, this would only cater to a very small part 

of the total demand and hence, we will have to keep importing resources like coal, 

oil and gas from resource-rich nations. One positive is that India has a higher 

refining capacity and also exports petroleum products. 

The table below shows India’s proven reserves for oil and gas (the absolute values 

shown are in thousand million barrels for oil and in trillion cubic metres for gas) at 

the end of years 2003, 2012 and 2013 along with the share of total world proven 

reserves and the expected R/P ratio. 

Source At end 2003 At end 2012 At end 
2013 

Share of 
total 

R/P Ratio 

Oil 5.7 5.7 5.7 0.3% 17.5 
Gas 0.9 1.3 1.4 0.7% 40.2 
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The table below shows the corresponding data for China over the years in the 

same units as above and is shown for comparison. 

Source At end 2003 At end 2012 At end 
2013 

Share of 
total 

R/P Ratio 

Oil 15.5 18.1 18.1 1.1% 11.9 
Gas 1.3 3.3 3.3 1.8% 28.0 
 

(Source: BP Statistical Review, 2014) 

R/P ratio is the acronym for Reserves-to-Production ratio, which gives the length 

of time the remaining reserves for any nation would last if production were to 

continue at the same rate as the year in consideration. A higher R/P ratio signifies 

that the nation has a higher degree of security at least as long as the same 

production rate is maintained. However, a higher R/P ratio might also signify that 

the nation has a lower production rate and there is scope for increasing production 

which can lead to more revenues from exports or push the economic growth of the 

nation. 

It can be clearly seen from India’s data that we have a very small share of the total 

available reserves, however we have sufficient resources for the near future at the 

least and we are energy secure upto an extent in the short-term. But, gas has only 

been utilised for a handful of applications so far and therefore the production rate 

would be lesser as compared to oil. Many reports estimate that gas will play a 

major role in the energy sector in the future and therefore the R/P ratio of 40.2 is 

misleading. 

India’s proven coal reserves are put at 60600 Million tonnes at the end of 2013, 

with a share of 6.8% of the total and R/P ratio of 100 whereas China’s reserves are 

put at 114500 Million tonnes at the end of 2013, which is 12.8% of the total proven 

coal reserves the world over and R/P ratio of 31. The staggering difference 

between the two countries shows that India can enhance its coal production by a 

vast amount to meet its internal needs. Many reports have also put coal to be the 

major source of energy for the coming one or two decades as far as India is 

concerned. Another inference that can be made from the above data is the large 

amounts of energy consumed by China at present and in the near future. According 

to the November 2012 edition of the World Energy Outlook, China, India and the 

Middle East will account for 60% of the total increase in energy consumption when 

we get to 2035. 
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Given below are graphical representations of the international primary energy 

consumption and electricity generation data for the year 2013. They have been 

presented to show a comparison on the world stage. 

 

(Data Source: BP Statistical Review, 2014) 

 

(Data Source: BP Statistical Review, 2014) 
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3. Alternative Resources and Sources 

 

3.1 Resources and Sources 

Anything which can be used to produce energy is a source of energy. Substances 

which are used to produce energy are called resources. For example, coal is a 

conventional source of energy and coal fields are resources of energy because they 

facilitate production of energy in the form of electricity by using coal as a resource. 

Sun is another source of energy and sunlight is the resource which facilitates 

production of energy. This form of energy is sometimes also referred to as ‘Solar 

Energy’ and its usage is still in its nascent stages. The technology used to convert 

solar energy into electricity is rather new and there have been many upgrades 

made to it in the recent past. However, the efficiency of conversion is around 15-

20%, depending on the PV cell being used and can be said to be very less. A major 

technological breakthrough is required to tap this highly potential energy source, 

especially as far as our country is concerned.  

There is only a subtle difference between a resource and a source and sometimes 

they are also used synonymously. It is equally important for our energy situation 

to look into alternative resources as well as sources of energy. At present, there are 

three major sources catering to the energy demand namely, coal, oil and gas. These 

types of sources are sometimes collectively referred to as ‘conventional sources’ or 

‘hydrocarbons’ (since the chemical compounds are hydrocarbons). The current 

proven reserves of each as a percentage of the world proven reserves is shown in 

the table below. 

Source India R/P Ratio China R/P Ratio 
Coal 6.8% 100 12.8% 31 
Oil 0.3% 17.5 1.1% 11.9 
Gas 0.7% 40.2 1.8% 28.0 
 

(Source: Data has been taken from BP Statistical Review, 2014)  

China’s reserves have been used here for comparison, since the two countries have 

been growing at a rapid pace in the recent past and are both, energy deficient. Also, 

Chinese and Indian firms working in the energy sector have been competing with 

each other for equity in overseas coal and oil fields. 
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The R/P ratio as was mentioned in earlier sections of this report is an acronym for 

Reserves-to-Production ratio. This ratio gives the amount of time in years a 

country’s reserves at the end of a year (2013, in this case) would last if production 

continued at the same rate as of the end year in consideration.  As has been 

reasoned earlier in the report, a higher R/P ratio can be misleading since it takes 

only past production rates into account and an increase in the rate of production 

would mean a decrease in the ratio.  

In this context, there are three things that are of utmost importance. One, India 

needs to locate resources overseas to fill in the resource gap. Secondly, we also 

need to come up with alternate sources, preferably domestically to cope up with 

the resource crunch. Lastly, we need to develop technologies to better use the 

resources available. While the first two deal with raw materials, the last one deals 

with investing in research and development and indigenous development of 

technologies. It has time and again been seen that many important discoveries 

were made purely by accident, like the discovery of penicillin or the photographic 

film. However, the accidents happened because of investment in research. 

Therefore, investing in research is a profitable venture in one way or the other. 

Also, investing in research will set up a platform for future generations to take it 

further ahead and will help in realising the self-reliant dream. 

3.2 Types of Sources 

All the sources of energy can broadly be divided into four categories namely, 

conventional, un-conventional (also called as non-conventional), renewable and 

nuclear.  

It has been a long standing debate whether or not to call nuclear energy as a 

renewable source of energy. Many organisations, institutions and scholars have 

reasoned that since renewable implies that the source is naturally re-generated, 

nuclear cannot be a renewable source. Several others have argued that it can be 

included in the renewables category. However, since it is a low carbon power 

generation source and its usage is unique in comparison to other sources, it has 

been mentioned as a separate source and not placed under renewables. 

The conventional sources include coal, oil and gas and have the largest market 

share. They are also referred to as hydrocarbons owing to the chemistry of the 

substances. They have long been the most common source of energy and their 

share in India’s primary energy is put at 73% of the total energy. The sheer volume 

of usage of these sources emphasises their importance in the Indian scenario. 
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The un-conventional sources include shale gas, coal-bed methane (CBM) and so on. 

They are relatively new and their significance in the Indian energy market has 

been near negligible. Exploration for these sources has been going on for the past 

decade with some big discoveries also being made. However, more market 

presence of these sources would enable us to decrease our energy-related imports 

(of oil and gas mostly). 

The renewable sources include solar, wind, water, geothermal, biomass among 

others. They are known for being environment-friendly and for the negligible 

carbon emissions. However, technologies are still being developed for most of 

these sources and although they have a considerable market presence, it’ll take 

some time before they can really make an impact on our energy situation. 

The infographic shows the types of sources as mentioned above. 
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3.3 Conventional Sources 

As was mentioned above, conventional sources (also called hydrocarbons) include 

coal, oil and gas. They have the largest market presence and are used for a variety 

of applications ranging from generating electricity to fuelling automobiles and 

ships.  

India, as has been said many times before, is resource deficient. And so, we import 

raw materials from foreign countries to fill in this gap. In the year 2013, India 

imported 190.5 million tonnes of crude oil and 12.9 million tonnes of product 

imports, according to the BP Statistical Review 2014. India has also been 

increasing its refining capacity at a rapid pace as a result of which we are a net 

exporter of products, with product exports standing at 59.1 million tonnes. The 

corresponding Chinese figures stand at 282.6 million tonnes of crude oil imports, 

95.6 million tonnes of product imports and 31.3 million tonnes of product exports.  

According to the U.S. Energy Information Administration (EIA), 71% of India’s 

crude oil requirement is met by imports. The share of imports in the total 

requirement rose by 30 percentage points in the last two decades, from around 

42% of the total demand in 1990.  

Region-wise, around 15% of our total imports come from the South and Central 

American countries with Venezuela, Colombia and Mexico being the major sources 

of export. Around 61-62% of the total imports come from the Middle East 

countries with Saudi Arabia, Iraq and Iran being the major sources of export. Iran’s 

share has come down in the recent years due to the sanctions imposed on it by the 

US and European nations. The third major source of import is West Africa with 

around 13% of our total imports coming from countries like Nigeria and Libya. The 

figures suggest that India is currently in a high-risk situation since majority of our 

imports are from the Middle East, from countries like Iraq and Iran, which are 

known to have political turmoil and unstable. Hence, a certain degree of 

uncertainty regarding these imports persists and shall always persist when dealing 

with unstable nations.  

The major oil products used in the country are petrol, diesel and kerosene. The 

government also bears an under-recovery due to the subsidies it gives on these 

products, most notably on kerosene. There is currently no subsidy on petrol and 

with the recent price changes; there is very little under-recovery on diesel at 

present. However, there is a huge under-recovery of INR 33 on kerosene (as of July 

2014) (Source: Petroleum Planning and Analysis Cell) and this has been one of the 

main causes of adulteration of diesel. This puts a lot of stress on the concerned 

authorities and this subsidy on kerosene also needs to be done away with. 
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Natural gas is another source, which requires imported resources to meet the 

demand. Since our economy is oil-based, unlike China’s which is gas-based, the 

demand for gas has been rather low so far comparatively. However, gas is still in 

its nascent stages and more gas based applications have been coming up in the 

recent past. This is set to drive up demand for gas and gas imports. Currently, we 

import 29% of the total gas requirement and mostly for household cooking 

purposes, fertilizer production et al. The consumption of gas will increase 

dramatically in the next two decades, with expected growth being a lot more than 

that for oil or coal. 

Below is a trend analysis for the three major conventional sources of energy for the 

past decade in terms of consumption and production in India as against that in 

China. China’s numbers have been taken for making a comparison since both are 

two of the fastest growing economies, neighbours and competitors for resources 

elsewhere, since both are resource-deficient. 

 

(Data Source: BP Statistical Review, 2014) 
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(Data Source: BP Statistical Review, 2014) 

It can be seen that both countries consume more than their net produce, although 

the margin is lesser for India. The Chinese consumption is double that of their 

production and the consumption itself increased two-fold in the last decade. Their 

production has also gone up by about a third from 2003.  

On the other hand, our production has increased very slightly, with consumption 

increasing at a steady rate. Thus, the gap between net consumption and production 

has been widening and net imports increasing as a result. 
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(Data Source: BP Statistical Review, 2014) 
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The gas consumption has in China has gone up four-fold from 2003 and their gas 

production has also increased three-fold. This can be attributed to the Chinese 

shifting to a gas-based economy in the recent years. The gap between their 

production and consumption is less as compared to that of oil.  

India, on the other hand has only slightly changed from the 2003 values for 

production, although the consumption increased almost two-fold. It can be seen 

from the graphs that both gas consumption and production in the country have 

followed a zig-zag path. They increased in the first half of the decade and then fell 

sharply from 2010 onwards. Although, there has been an increase in the use of 

CNG-powered vehicles, there hasn’t been a drastic shift from oil to gas. According 

to a few experienced veterans, gas doesn’t have a market in the country at present 

and this is causing problems in marketing the produced gas. Due to this, there are 

very low operating margins for those involved in the production of gas thereby 

causing a reduction in the overall production. Oil doesn’t have the same issue, 

since oil is the primary transportation fuel at the moment and it shall continue to 

have a safety net as long as an alternative fuel doesn’t sway away the 

transportation sector. However, the consumption of gas is set to increase in the 

next two decades and increasing the production capabilities along with investing 

in exploration is the need of the hour. 

 

 

(Data Source: BP Statistical Review, 2014) 
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(Data Source: BP Statistical Review, 2014) 

Both production and consumption are on comparable values for both India and 

China and have been so for the past decade. However, it can again be seen that 

while the Chinese line increased more than two-fold and with a steep slope, its 

Indian counterpart has only changed very slightly. This difference is also evident in 

the electricity generation of the two countries.  

The sheer volume of increase in consumption of the conventional sources of 

energy by China shows the rapid growth phase it has seen in the past decade. The 

increases in production capacity and switching to a gas-based economy have been 

key ingredients in driving China’s growth.  The switch to gas has also helped China 

contain its oil imports, which would have otherwise sky-rocketed in the past 

decade. This enabled it to save money on imports and foreign exchanges, which 

could be used for other purposes. 

3.4 Un-conventional Sources 

Un-conventional sources, also referred to as non-conventional sources of energy, 

include Shale gas, CBM et al. Their usage is relatively new as opposed to 

conventional sources like oil and coal which have been in used for many decades 

now. These sources are meant to act as substitutes to conventional sources in 

areas like power generation. For example, shale gas is expected to substitute for 

coal burning in power generation units.  
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Shale Gas is a type of natural gas, which is often found trapped inside ‘shell’ 

formations. The US has been actively pursuing this source, which is found in 

abundance in the US as a substituent for conventional sources. The share of shale 

gas in the total gas production in the US has been rapidly increasing and according 

the Energy Information Administration (EIA), will account for around 46% of the 

total gas production in the US by 2035. According to the EIA, China’s has the 

world’s largest reserves of technically recoverable shale gas reserves as of 2013. If 

utilised to the maximum, shale gas is set to dramatically change how the current 

gas scenario works. It can be used by countries like US to keep a check on the 

current exporters like Russia and the Middle East from dictating prices to other 

countries and help in ensuring that a monopoly of sorts isn’t formed. 

Coal-bed Methane (CBM) is another type of gas which is generally found near coal 

beds in the coal fields. It is known to contain very little amounts of the generally 

present heavier hydrocarbons as in the case of conventional natural gas. However, 

not all coal beds can be a source of CBM as it depends on several other parameters, 

which change with coal production. Another issue with CBM based production is 

that it requires higher initial costs. 

However, both these sources are still in the nascent stages of utilisation with only a 

handful of countries working towards utilising them in the near future. So far, only 

countries like USA, Australia and Canada have a significant proportion of shale gas 

and CBM in the total production. Most countries, including China, don’t have the 

technology required for such purposes. 

In India, the first Shale gas discovery was made in 2010 with CBM exploration 

having already been started in 2001. The CBM exploration was led mainly by 

Indian companies, which resulted in a technical crunch along with investment 

problems. In the past decade, there have been CBM discoveries made in certain 

areas in India. However, due to the Ministry of Coal and the Ministry of Petroleum 

and Natural Gas not being able to reach a consensus on who should invest in the 

extraction of CBM and under whose purview does the source fall under, there 

couldn’t be any progress made. Shale gas is also not being used for commercial 

production as yet in the country due to multiple factors. One of them is the issue of 

transportation of shale gas to production units. Shale gas requires feeder lines to 

get it to the main line, without which it would be very difficult to use shale gas for 

production. Therefore, lack of adequate infrastructure in the country is one of the 

prime reasons why Shale Gas isn’t being used for commercial production. Similar 

argument will be valid for CBM as well, which requires a separate compressor 

station et al for its extraction. Even in case of CBM, transportation can be an issue  
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due to the lack of pipelines near coal fields. Hence, it is of utmost importance for 

sustained production using these sources that a network of pipelines be 

constructed. 

3.5 Renewable Sources 

Renewable sources by definition are those which are naturally replenished. It 

means that their resources are never really depleted and this is the major 

advantage of using renewables. Renewables so far have been used mainly for 

generation of electricity and in some cases as a fuel. Example applications include 

in water heating equipment, hybrid automobiles and so on. The utilisation of such 

resources is also rather new as compared to the centuries old utilisation of 

conventional sources of energy. However, they have huge potential for energy 

generation and are said to play a vital role in the future for meeting the Earth’s 

ever-increasing energy demand. 

Though there are many sources which can be called as renewables, there are five 

major sources namely, wind, solar, hydro, biomass and geothermal. The 

infographic below aptly depicts it. 
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At present, the technology available cannot utilise the renewable sources to their 

fullest. For example, the solar PV cell, which is used to convert Solar Energy into 

electricity, has an efficiency of around 15-20% (this value is the market average; 

there are PVs which have an energy conversion ratio above 20% also) and this 

value also depends on the condition of the PV cell and the conditions of operation. 

What this effective means is that, large areas of land are required to set up solar 

power plants of significant capacity, thus hindering the growth of solar energy into 

a major source of energy.  

Similarly for wind energy, wind farms require a lot of area and only certain areas 

qualify for setting up wind farms. It is due to the fact that wind farms require 

winds to be flowing through that region as continuously as possible and with as 

much velocity as possible. Also, the change of direction of wind flow affects the 

output of the wind turbine. The blades of the wind turbine can be adjusted so that 

they align appropriately to the direction of wind flow, but constant changes in the 

wind flow would require constant changes in the blade angle and this ultimately 

reduces the output of the wind turbine. 

The wind turbine basically converts the kinetic energy of the blowing wind into 

electrical energy. There is a theoretical limit to the maximum possible conversion 

that a wind turbine can achieve and is given by the Betz’ limit. This is on the basis 

of the concept of conservation of mass, which says that the mass of air entering the 

turbine is equal to the mass of air that exits it. The Betz’ limit puts the maximum 

extraction at 59.3%, which means that no turbine can convert more than 59.3% of 

the kinetic energy present in the blowing wind into electrical energy. Furthermore, 

since the wind turbine isn’t an ideal machine, the blade friction, air drag and other 

losses reduce the output of the turbine to around 70-75% of the Betz’ limit. 

Significant contributions can be made by wind farms from off-shore locations and 

certain on-shore locations. 

Below is a trend analysis for wind energy, solar energy and hydroelectricity in 

terms of consumption and production over the past decade in India as against 

those in China. China’s numbers have been taken due to the reasons stated earlier. 
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(Data Source: BP Statistical Review, 2014) 

 

(Data Source: BP Statistical Review, 2014) 

The wind energy consumption in China has grown exponentially starting from the 

year 2007. The wind energy production capacity has also kept pace with  
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consumption and grew exponentially from the year 2007. Since production 

capacities don’t increase overnight, it can be said that China has been investing in 

increasing its capacity in years prior to 2007 as well. A significant increase can be 

spotted from the year 2006 to 2007, after which the Chinese curve grew 

drastically. 

In India, it has been more of a steady increase over the years without drastic 

changes. It is, however, interesting to note that prior to 2007, the wind energy 

capacity in China was less than that in India and the Chinese overtook us during 

2007-08. Also, prior to 2008, the wind energy consumption in China was less than 

that in India. This shows aggressive persuasion of wind energy by China as 

compared to the rather steady persuasion from our side. Although there is a huge 

difference in the numbers of each side, one takeaway is that investing in wind 

energy is a very much viable option and would yield faster results. Since, we have a 

huge coastline, setting up of wind farms off-shore is a possible option. In this way, 

not only do we get to save land, we also get to utilise the strong ocean and sea 

currents. However, one difficulty in this approach could be the safety of the wind 

turbines and connectivity (transmission) issues. 

 

 

(Data Source: BP Statistical Review, 2014) 
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(Data Source: BP Statistical Review, 2014) 

The solar energy consumption and capacity in China grew exponentially from the 

year 2009-2010 onwards, similar to the case of wind energy. One of the factors 

which could have been in China’s favour is the availability of large amounts of land. 

China is farther to the equator than India, yet it was able to increase its production 

capacity from near negligible to a significant amount in the span of a few years. 

This shows that there is huge potential for India to pursue solar energy as well and 

it being closer to the equator is a plus. 

The Indian curves have almost been constant in comparison to China, although 

there has been a significant increase in the capacity from the year 2010 onwards. 

The capacity curve for India can also be said to have grown exponentially from the 

year 2010 onwards, albeit with a smaller rate of increase. One of the major issues 

could have been the sheer area of land that is required to set up a solar power 

plant of considerable generation capacity and the lack of availability thereof. For 

this situation to improve, India needs to invest heavily in solar power generation, 

applications of solar energy and increasing the efficiency of solar photovoltaic 

cells. 

Applications of solar energy include using solar powered appliances like water 

heaters and cookers, solar powered hybrid vehicles, solar powered electronic  
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devices like calculators and watches. There are a plethora of applications which 

can be made to run on solar power and many more applications can be developed, 

wherein solar power can be a substitute to other conventional or even un-

conventional sources.  

Another application of solar power can be in the formation of local grids, in areas 

which are yet to be connected to the national grid, or in areas which can’t be 

connected to the national grid due to logistic issues. Development of such micro-

grids would greatly help in the electrification of those areas along with avoiding 

the trouble of installing transmission lines to those areas, maintenance of those 

lines and transformers et al thereby saving a lot of money for the distribution and 

transmission companies involved. Such grids would also make the process of 

electrification of the areas faster and easier. However, a major problem area would 

be to acquire land for the PV cells. Answers to this will need to be found out on a 

case-by-case basis keeping in mind the local requirements and conditions.  

Solar energy can be a major source of energy in a country like India where there is 

sunshine for at least 300 days round the year. Solar energy can also be used in 

places which are connected to the national grid by powering the various 

appliances used. By doing so, the energy requirement from the grid would reduce 

as a part of the requirement would have already been fulfilled by solar energy.  

Therefore, it is highly essential that we invest in solar energy and its applications. 

In this context, it is a welcome move by the new NDA government that they are 

looking to invest in solar energy. However, India still has a long way to go and 

there is huge potential still untapped. 
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(Data Source: BP Statistical Review, 2014) 

The Chinese curve again increases over the years albeit not exponentially, but at a 

steady pace. The Indian counterpart, however, only has a marginal net increase 

from its value a decade ago and follows more of a zig-zag path. One of the reasons 

for this can be cited as the delay in giving clearances to various hydro power 

projects. Another possible reason is the drying up of rivers and lack of the required 

water flow rate.  

Other issues include the submergence of surrounding areas, generally villages, 

forest and tribal areas. The local habitat is destroyed, which would leave many 

flora and fauna without their natural habitat and render many people homeless. 

Many projects have come across strong opposition by various activists and 

environmentalists due to the perceived damage to the ecological balance of the 

region caused by construction of a dam. 

Another highly potential source is geothermal energy. It is said that geothermal 

energy alone has the theoretical capacity to cater to all of our needs. Geothermal 

energy is that energy which is generated and stored in the Earth. Geothermal 

energy can be obtained from hot springs. India has recently started investing in 

geothermal energy, but there hasn’t been any significant contribution yet. At 

present, only a handful of countries are utilising geothermal as a source of energy 

production. Other sources include biomass and tidal energy. India already has a 

significant biomass energy presence and has recently set up a tidal power plant. 
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3.6 Nuclear Energy 

Nuclear energy is obtained via nuclear reactions involving atoms of radioactive 

elements like Uranium and Thorium (and their various isotopes) carried out in 

specially designed nuclear reactors. These reactors use ‘Lead’ for protection from 

the radioactivity. Nuclear energy has been a topic of much discussion at the 

international stage for many years now. It has applications in civil energy 

generation and military arms, with India also being a nuclear power (which is 

indicative of a country’s status as regards to the possession of a nuclear warhead). 

There have been multiple accidents involving nuclear reactors like the Chernobyl 

disaster to the 2011 Fukushima incident. These have raised concerns regarding the 

safety of nuclear reactors and many international parties have been lobbying for a 

decreased nuclear presence, citing the risk involved in managing these units.  

 

 

(Data Source: BP Statistical Review, 2014) 
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between the years 2007-2008 and an increase thereafter till 2011, after which it 

has almost become constant. The consumption has increased almost two-fold over 

the past decade in India, but there is still a lot of potential in nuclear energy in the 

years to come. There are a many nuclear power plants which are yet to be 

commissioned into use and it’s expected that the presence of nuclear energy could 

become more visible in the future. 

3.7 Risk Mitigation 

Every trade has a certain amount of risk associated with it. Infact, it’s not just 

trade, but risk is associated with a lot of things. For example, while crossing the 

road, there’s a certain amount of risk involved in it. The risk here deals with how 

safely the crossing would take place. A low risk situation means that there are 

fewer chances of things going differently than planned. A high risk situation means 

that there are high chances that things will go differently than planned, resulting in 

sometimes dire consequences. It is for obvious reasons that a low risk situation is 

preferred over the other and companies and organisations look to mitigate the risk 

involved with any of their activities. The risk factor gains more importance in 

matters of prominence, like an international deal and so on. 

In the context of ‘India’s Energy Security’, risk is involved mostly in the disruption 

of supplies, notably in crude oil imports. Risk can be said to be higher in this case 

because of the nature of the dealings, the people we’re dealing with and the 

consequences to be faced if supplies do get disrupted. According to the Energy 

Information Administration, Saudi Arabia accounted for 20% of all petroleum and 

other liquids imports in the year 2013, Iraq accounted for 14%, Iran accounted for 

6% with the whole of Middle East accounting for 62%. Given that only a handful of 

countries form the major chunk of all sources of import, it puts us in a relatively 

higher risk situation than what we should be in. Also, given the political instability 

prevalent in the countries, there is always a chance of supplies being cut-off as a 

result of their internal turmoil or as a result of some other ulterior motive. If a 

disruption of oil supplies does occur, then it would lead to serious consequences, 

majorly because oil is the quintessential transportation fuel in our country and any 

disruption in supplies could cause widespread panic (like during the Oil Shock of 

the 1900s in US), which would lead to people queueing up at fuel stations, 

unnecessarily burning fuel thereby decreasing the supplies further and ultimately 

inflating oil to huge proportions. The nation would basically be crippled and with 

only about 30 days’ worth of strategic reserves, India would come to a stand-still. 

Hence, it is necessary to mitigate risk in all possible ways and ensure that such a 

scenario doesn’t occur. Although there have been discussion regarding increasing  
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the strategic reserve capacity from the current 30 days’ worth of fuel to 60 or 90 

days’ worth of fuel, it involves huge investments (to the tune of billions of USD) for 

constructing the storage units as well as for maintaining them. And merely 

increasing the capacity doesn’t help much in decreasing the risk involved.  

Risk can be mitigated by coming up with alternate sources of energy, most notably 

an alternative transportation fuel or by diversifying the sources of import. Indian 

companies have been pursuing the second in recent times owing to both security 

concerns and to save on the cost of imports. Countries like Libya, Sudan, Nigeria in 

Africa, Venezuela, Colombia and Mexico in the South and Central American region 

have had an increase in their share of the total imports. However, the distance 

from India of these nations is a hindrance to this effort as it increases 

transportation costs thereby offsetting the lower priced oil resources and an 

increased risk of pirate attacks on the transport ships while they are at sea. The 

increased use of shale gas and other domestic sources of energy as substitutes for 

oil and natural gas can help decrease this cost accrued and also help mitigate the 

risk involved in carrying out trade internationally.  
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4. Demand Management 

 

4.1 What is Demand Management? 

Demand Management basically arose from the concept that ‘Energy saved is 

energy produced’ and that the supply can’t increase indefinitely. Demand 

management deals mainly with: 

 Efficient use of energy after it’s produced 

 Containing energy requirement wherever possible so as to keep a 

check on the total demand 

 Minimising transmission losses so as to maximise utility of the 

energy produced, especially electricity 

 

4.1.1 Efficient Use of Energy: Any appliance or machine or device which 

consumes energy is not 100% efficient in utilising it and this leads to energy being 

wasted or lost in the process. For example, an electrical induction motor has 

frictional losses, electrical losses due to the difference in the phases of rotation of 

both the windings, heat and sound losses due to the rotation of the rotor and 

stator. Thus, a significant portion of the electricity taken as input by the motor is 

lost and serves no constructive purpose. If the machine was ideal and there were 

no losses, then that much less energy would have been required to meet the output  
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requirement. This means that the required input would have been less, i.e. a 

reduced demand in energy, which leads to conservation of precious resources. 

Energy Intensity refers to the energy consumed per unit of GDP growth and is 

often used as an indicator to see how efficiently a nation is using its produced 

energy. India has an energy intensity which is almost double that of most 

developed nations. This has been mostly due to the inefficient and excessive use of 

energy in industrial, agricultural and transport sectors, not to forget the household 

usage. This also shows that a lot can be done in this field and is hence a vital aspect 

to be looked into even in the longer run. Efficient technologies would not only 

reduce energy demand, but also leave a smaller carbon footprint and technologies 

have been becoming greener by the year, which is a big plus for the environment 

and humans as a whole. 

4.1.2 Containing Energy Requirement: Many times energy is used in quantities 

more than required. This leads to both monetary and energy losses and should 

therefore be looked into. Many examples can be given from our day-to-day lives 

like forgetting to switch off the light while leaving a room or using too many lights 

than required or leaving the TV on while in another room or sleeping.  

When vehicles stop at traffic signals because of a red light, most of them have 

engines running idly. This leads to fuel being wasted unnecessarily, let alone the 

monetary implications. Given that the majority of vehicles use either petrol or 

diesel as fuel and their prices are going up very frequently, preserving oil can be 

considered to be high on the urgency scale. It would also help reduce the import 

requirement of oil for India and with it bring in a lot of positives like reduced 

dependency on foreign sources, lesser import costs, reduced leverage for the other 

party in matters of international significance involving both the countries and so 

on. 

4.1.3 Minimising Transmission Losses: As compared to the developed nations 

like US and Canada, our transmission systems are highly inefficient. This leads to 

electricity being lost in transit due to the system itself. Add to it the electricity theft 

which is prevalent in many areas till date. In most developed nations the losses are 

around 3-4%, but in India they are far higher at around 27%. 
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4.2 Case Studies 

Case 1: Global Warming 

‘Global Warming’ is the phenomenon wherein the Earth’s atmosphere takes in 

more energy than it sends back, thereby causing an increase in the temperatures 

on Earth. Over the years, this has grown to be more significant and many attribute 

this to man-made causes. This has led to many organisations and governments 

pressurising industries to decrease those emissions which are known to support 

the phenomenon.  

It has been said that global warming has caused the polar ice caps to melt, thereby 

leading to an increase in the ocean water levels. An increased ocean water level 

means an increased risk to the coastal areas in multiple ways, one of them being 

the increased risk of a tsunami. It is also known that every year some part of 

coastal land is lost because it gets submerged underwater and the rate at which 

this happens depends on the location. However, an increased water level in the 

oceans implies a possible increase in the rate of submersion of land.  

One thing which isn’t spoken of so often in the context of global warming is how it 

can have a significant impact on energy security. Global warming leads to an 

overall increase in the surface temperatures on Earth. Especially in countries near 

the equator this is undesired effect due to the already relatively high temperatures 

observed. This means that people would want to take measures to negate the effect 

of global warming, especially in households for a more comfortable living. Because 

a decrease in temperature is desired (i.e. a cooling effect is desired), there is bound 

to be an increased usage of air-conditioners and air coolers. More number of 

people are now coming into the middle-income range and the overall decline in 

cost of electronic equipment also has a positive impact on this. These not only 

indicate increased electricity consumption in households or places where the A/Cs 

are used, but also an increase energy requirement in manufacturing plants to 

produce these extra units. Thus, ‘Global Warming’ also has a significant impact on 

‘Energy Security’. The infographic below gives a summary in brief. 
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Case 2: Population Explosion 

‘Population Explosion’ refers to the sudden and huge increase in the world 

population and the extent to which it has increased varies regionally, with Asia 

accounting for a large part of that increase. Coming to India, we have added around 

150 million people in the last decade (according to the World Bank) and we are 

projected to be the world’s most populous country in the next decade, courtesy to 

some extent, China’s one-child policy. In this context, it is of utmost importance 

that we find solutions to the various problems posed by the increase in population.  

One of the major concerns (and sometimes underrated) is the impact it would it 

have on energy security. Although some of the basic issues have been oft cited, 

there are more facets to the problem. The infographic below is an attempt to show 

some of them. 
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It’s known that our cities and towns are becoming more and more congested by 

the day and with an increase in population, this is obviously not getting any better. 

The congestion doesn’t just lead to high land rates or building rents becoming 

exorbitantly high, it also leads to stress on basic amenities.  

For example, water is a basic amenity and with increased population density in an 

area, the stress on groundwater in that area also increases. Due to this, bore wells 

are required to be dug deeper and motors are required to be more powerful and 

run for longer periods of time to cater to the demand. This means an increase in 

the electricity consumption and also a decrease in the life of the motor due to wear 

and tear. Thus, not only does the cost of electricity but also the upkeep cost of 

motor and the bore well goes up. This is one way in which energy security is 

impacted. 

It has also been observed that the number of people living BPL has been 

decreasing steadily. This along with the easier access to electronic equipment and 

automobiles et al has led to an increase in the usage of these. A congested city with 

increased usage of automobiles implies an increase in the average travel time to 

destinations and also a higher frequency of occurrence of traffic jams. This implies 

an increase, not just in the total amount of fuel being used, but also that spent by 

individual vehicles. There is, however a lot of potential to save significant parts of 

this fuel by having a more efficient public transport system, developing technology 

to facilitate an increase in mileage, better roads et al. All in all, population 

explosion has a huge impact on energy security. 
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Case 3: Water Wastage 

Conservation of water is another issue which has been gaining a lot of importance 

lately. One of the primary reasons for this has been the reduced access to clean 

water, groundwater levels going down and rivers and other water bodies drying 

up. This case takes only household water usage into account, since if water usage 

in general is considered, then hydroelectricity, industries and so on also come into 

the picture. 

As has been mentioned in the previous two cases, not just are we spending more 

money in pumping up the groundwater, we are also spending more on the motors 

and bore wells. If groundwater levels keep going further down, then we won’t be 

able to use any of it given that we can’t keep on increasing the depth of our wells, 

even if we can use a more powerful motor. Hence, this issue poses a serious threat 

and we need to find ways to re-use water even at the household level. The 

infographic below sums it up in brief. 

 

Case 4: Food Wastage 

Food wastage is another issue which has gained a lot of importance in recent times 

with many organisations supporting the cause and advocating reducing the 

wastage. Most of these organisations emphasise this in the context of starvation 

and malnutrition. However, food wastage can also have an impact of energy 

security as the infographic shows. 
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When food is wasted, the energy spent preparing it also wasted. Here, the energy 

spent doesn’t just mean the cooking gas or other fuels or electricity used to ‘cook’ 

food. It also takes into account the energy spent in cultivating the ingredients. If we 

go in a little deeper and take other small things also into consideration, then we 

find that energy is also spent in transportation of the ingredients (vegetables, 

spices, meat et al) from the place of production to the marketplace, from the 

markets to the place of preparation of food; in the washing or cleaning of utensils 

(water use requires energy as discussed above) and so on.  

If the excess food prepared in a place, say ‘A’, can be used in a place, say ‘B’, then 

not only do we get to restrict the loss of energy at place ‘A’, but we also get to save 

on the food that would’ve otherwise been prepared at place ‘B’. This is win-win 

situation for all and we need to find ways to make this scheme possible. 

 

Case 5: Unnecessary Usage of Electrical Equipment 

Excessive usage of electrical equipment leads to additional electricity being used is 

an obvious and a known fact. There has been an increased awareness about 

reducing excessive usage of such equipment and there is also a lot of research 

going on in developing appropriate technologies (like ‘smart switches’ and so on). 

CFLs, for example have been developed so as to reduce the requirement of 

electricity. 

However, another aspect of this is that excessive usage of lights or fans implies that 

a replacement would be required sooner rather than later since all appliances have  
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a certain life-span. This means that since more number of such appliances are 

required, more of them need to be produced, which means more energy will have 

to be spent at the manufacturing stage to manufacture them thus impacting energy 

security in different ways. 

The infographic shows in brief the ways in which energy security is affected. 
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5. Energy Diplomacy 

 

5.1 What is Energy Diplomacy? 

Energy Diplomacy deals with using diplomatic solutions to help solve the country’s 

energy problems. The range of problems being referred to here is rather wide. 

They can include supply disruption of imports by external forces, policy reforms 

and so on. For any system to function efficiently there needs to be a strong 

framework on which it is based. Energy diplomacy involves creating that strong 

framework upon which the various governmental organisations, companies or 

private partners can smoothly function. 

It deals with the framing of acts and laws so as to help improve the energy security 

scenario in the nation. For example, the ‘Energy Conservation Building Code’, 

which was launched in 2007, aims at improving the energy efficiency of 

commercial buildings. This is an example of using diplomatic solutions to the help 

solve energy problems. Here, a new code was introduced which stated the 

efficiency levels for new commercial buildings. In this case, the code provides the 

necessary framework and the Bureau of Energy Efficiency (BEE) oversees 

implementation of the above code. The BEE was setup by the Government of India 

in 2002, under the Energy Conservation Act of 2001. Here, lack of a regulatory 

authority which oversees energy efficiency was the problem at hand. The problem 

was solved (at least partly) by setting up the BEE. The Energy Conservation Act of 

2001 provided the diplomatic solution and the required framework to setup the 

BEE. This is another way of using diplomatic solutions to help solve energy 

problems. 

Due to the government laying emphasis on energy efficiency of buildings, Energy 

Service Companies have come up which offer different models to owners of 

existing commercial buildings so as to reduce their energy usage and also increase 

the efficiency. Several organisations including the Council of Scientific and 

Industrial Research (CSIR) are currently working on such issues. 

Another example of energy diplomacy at work can be the Smart Grid development 

program undertaken by the Government of India. The program supplied the 

required framework for ‘Smart Grid’ technology to be tried and tested in the 

country. It also enabled for the national grid to be upgraded into a ‘smart’ grid, 

which can vastly enhance the transmission capabilities of existing lines along with 

giving a more accurate estimate of the system stability. 
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5.2 Importance of Energy Diplomacy 

Energy diplomacy is a critical and an indispensable aspect of energy security. The 

reason is quite simple; it provides the required foundation to build upon. It is a 

known fact that a solid foundation is required for anything to sustain in the long 

run. If there are faults in the foundation, then there are chances that it might 

collapse at any stage. Or, whatever has been based on that foundation might go 

awry at any time in the future and hence, there is a certain risk associated at all 

times. Such a scenario also leads to instability in the system, which is grossly 

undesirable in any system.  

In this context, it is critical that there be a solid framework laid down by the 

government, on which the various energy related companies can function or 

operate. Also, having a concrete framework in place would lead to a more 

organised functioning of the sector along with helping in making strategic 

decisions for the long run. Decisions for the long run cannot be made if there policy 

changes every couple of years and lack of decision-making for the long run would 

lead to a company or organisation moving forward in a direction-less manner. 

Therefore, while policies are being drafted not just the present situation should be 

taken into consideration, but also the possible future situation and the 

consequences of today’s policy decisions. We should be ready to face the 

consequences of our decisions today, sometime in the future. 

5.3 Equity Overseas 

For a continuous supply of imports into the country, two things are of importance. 

The first is signing agreements with various exporters for short-term as well as 

long-term supply of resources. The second one is buying equity overseas in various 

coal, oil and gas fields.  

Short-term agreements are helpful in that there’s often lesser risk involved and the 

situations can be predicted with a higher accuracy. Situational predictions can 

include the demand of a certain type of resource, political matters both national 

and international or the possibility of a war breaking out either in the country of 

export or in a place which would threaten the safety of transportation of the goods 

or even weather conditions (like cyclones at sea et al).  

However, the downside is that there has to be a constant search for exporters for 

short-term agreements and therefore, the supply can’t be guaranteed after the 

agreement comes to an end. Long-term agreements have the advantage of covering 

longer periods of time due to which a constant search for exporters isn’t needed. In  
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an ideal scenario, long-term agreements tend to be more reliable with regards to 

securing supplies for longer periods of time than short-term agreements. However, 

the risk associated with this type of agreements is also higher since it is very 

difficult to anticipate all the possible future incidents or events or even weather 

and climatic conditions. The market now-a-days is generally tending towards long-

term agreements and if the security concerns surrounding them can be adequately 

addressed, it’s an added bonus. 

Both types of agreements generally involve larger sums of money being paid for 

the same quantity of resources, since the exporters get to dictate terms. It is for 

this reason that, resource-deprived countries like China and India are actively 

pursuing equity overseas. Owing a share in any overseas coal field or oil field, 

would give that nation access to resources at lower costs, not to forget the 

reliability and continuity of supply. The initial costs might be higher due to 

investment in the field, but its long-term gains are aplenty. One point to note here 

is that, many Chinese firms have been outbidding our firms for overseas equity, 

especially in African countries. This has been a major hindrance to securing equity 

abroad. 

5.4 Hindrances 

There are certain issues which have been debated over and over again in the 

context of energy diplomacy, like the Iranian pipeline issue or the Nepal 

hydroelectricity agreement or the Myanmar gas pipeline issue. 

A common feature of all pipeline related discussions is the security of the pipeline. 

If the pipeline is proposed on land, then security concerns arise if it has to pass 

through a hostile/enemy/politically unstable nation. The Iranian pipeline is 

required to pass through Iran and Pakistan to reach India by land or via 

Afghanistan and Tajikistan to Kashmir if the longer route is considered. Iran and 

Afghanistan are unstable nations and Pakistan is considered an enemy nation by 

many. The pipeline project has been put on hold because the government is 

hesitant to invest in a pipeline whose security cannot be guaranteed. A possible 

solution proposed in such scenarios is to make the nation through which the 

pipeline needs to pass, as a stakeholder in the project. If Pakistan is made a 

stakeholder, then damage to the pipeline would also affect Pakistan’s supplies, 

thus making the government more concerned about its security. However, given 

the situation Pakistan is in, even the government can’t guarantee it and this has put 

the project in jeopardy. Another possible option could be a pipeline via sea, but 

even then Pakistan cannot be avoided given that the pipeline would essentially be  
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running near their coastline. Another factor that comes into the picture when 

talking about transportation via sea is pirate attacks. There have been incidents of 

goods ships from Australia and other sources coming under attack from pirates 

and controlling such incidents is very difficult. Another possibility is an 

underwater pipeline, but then again security is a major concern and underwater 

pipelines require humungous investments. Also, if the pipeline does get a leak 

somewhere, it would be very hard to both identify and control it. The pipeline 

being underwater means that any leaks would imply oil spillage, the harmful 

effects on aquatic life and a tussle with the various environmental agencies.  

 India had been in discussions with Myanmar for a long time over the purchase of 

Myanmar’s gas. China has recently signed a long-term agreement with Myanmar 

on purchasing gas from them for a period of 30 years. As a result, the state of our 

discussions is now unclear. Any pipeline via land should either cross through 

Bangladesh or travel through the ‘Seven Sisters’. Given the increasing incidents of 

terror in the region and the various anti-governmental organisations working 

there along with sharing a border with China have been factors which make the 

pipeline through north-east practically not feasible. (The border with China has 

been stated here as a factor because, China is a neutral country and there have 

been incidents with Chinese troops in Arunachal Pradesh and in the North-East. In 

the event of a war with China, the ‘Seven Sisters’ would be high risk areas and the 

pipeline through them would be at an even higher risk) Another possibility is to 

construct an underwater pipeline passing through the Bay of Bengal, but as has 

been mentioned above, security of such pipelines cannot be guaranteed. Also, Bay 

of Bengal has higher instances of cyclones forming over it and this could be a 

threat to the pipeline too. 
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6. Methodology 

 

6.1 Literature Search 

The theoretical nature of the project required going through various governmental 

and private reports, online articles et al. Data required for preparation of this 

report has been taken from authentic sources, mostly from popular sources like BP 

Statistical Review and reports of Ministries like those of Coal, Petroleum & Natural 

Gas and so on. All other material has been prepared based on the understanding of 

the topic obtained as a result of the research work done. 

A new approach to ‘Energy Security’ related issues has been undertaken in this 

report, which wasn’t available in any of the reports used for primary research and 

to the best of my knowledge. This can be seen under the Section 4.2, wherein case 

studies have been prepared to assess the impact our everyday life has on the 

energy security of the nation at large. The method used back-linking hot topics like 

global warming, population explosion and food wastage to energy security. This 

has been done to provide a new dimension to these issues and sensitise people 

towards energy conservation, since ‘energy saved is energy produced’. 

Apart from the above, a trend analysis was also carried out for various sources of 

energy based on the changes in their production and consumption in India along 

with a comparison to China for the past decade. The trend analysis has been 

documented under Chapter 3 of the report. Other necessities like risk mitigation 

have also been critically analysed and reasoned upon under appropriate sections 

of the report. 

6.2  Field Visits 

Two field visits were made during the course of the internship. One was the 

National Capital Region Head Quarters of National Thermal Power Corporation 

Ltd. and the other was to the July 4th, 2014 meeting of Energy Think Tank (ETT). 

The ETT is a think tank formed by various current and retired civil servants and 

consists of CMDs of organisations like Indian Oil Corp, GAIL and so on. Both the 

visits had entirely different objectives set and they were successful in 

accomplishing the set goals.  

The visit to the NTPC HQ gave me technical data that was required for the part on 

power plants and their efficiency rates, which was taken as an example under the 

chapter of Demand Management. 
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The visit to the ETT meeting, in which I was an observer, gave a new dimension to 

the report and inputs from the meeting have been used under various sections of 

the report. This visit also gave me an insight into the Oil & Gas sector of the nation 

and was helpful in better framing of my work. 

6.3  Surveys 

There have been no surveys undertaken due to the theoretical nature of the 

project and any possible survey under this topic would need to be targeted like 

survey on the amount of fuel and the various types of fuel used by individuals and 

so on. However, any such survey would require further analysis of the targeted 

sub-topic and would be a separate project unto itself because otherwise, it 

wouldn’t be possible to accomplish the objective of such surveys.  

6.4  Meetings and Interviews 

Date Name Designation Institution Discussion Topic 

July 3rd, 

2014 

Dr. S. Srikrishna AGM 

(Engineering) 

National 

Thermal 

Power 

Corporation 

Ltd. 

The broad topic of 

discussion was 

regarding operation of 

the various NTPC 

power plants. Matters 

touched include cycle 

efficiency, ash 

management and coal 

utilisation. A more 

detailed discussion has 

already been carried 

out under the 

corresponding field 

visit report.  
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7. Current NGO and Government Efforts 

 

The Government has been actively engaged in trying to solve our energy related 

issues and has taken some really influential and important steps towards this, 

especially in the recent years. 

Some of the important and more recent legislative developments include the Smart 

Grid initiative, setting up of the Bureau of Energy Efficiency, the Electricity Act of 

2003, and the Energy Conservation Act of 2001 and so on. 

Apart from legislations, the Government has also been active in seeking equity 

overseas to cut down on buying imports in the long-term along with exploring 

newer sources of import like from the Latin American countries of Venezuela, 

Colombia or from the African countries like Nigeria and Sudan. 

The government has also been trying to increase the total nuclear energy 

production capacity in the country to meet the growing internal demand. The 

NELP was introduced a few years ago with the motive of increasing investments in 

the exploration & production segment. More recently, renewable sources like solar 

and wind energy are also being looked into. The new Modi Government has given 

hints at an increased focus on renewable sources and this is a welcome sign. 

However, there is a lot that needs to be done and a long way to go before we can 

rest assured of our energy security. On the brighter side, there is a lot of scope for 

improvement regarding the generation capabilities and efficient usage methods.  

As the trend analysis of various renewable energy sources showed, the Chinese 

have increased their energy generation capacity exponentially over the past few 

years whereas ours has been rather lethargic. But, this also shows us that such an 

increase in a short span of 5-6 years is possible and that there’s still a lot of 

potential left untapped in the country.  

A more detailed analysis of these topics has already been carried out under various 

sections of the report. 
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8. Results and Discussions 
 

8.1 Findings from the literature 

Due to the nature of the project, there has been a lot of theoretical study with only 

a couple of field visits undertaken. And because of more emphasis on theoretical 

research, there have been many findings which have been mentioned under 

various sections of the report. Some of them are as below, segregated Chapter-

wise. 

Demand-Supply 

India was the fourth largest consumer of primary energy and the third largest 

producer of electricity in the world in the year 2013. However, when the absolute 

share is taken, India had a share of 4.8% of electricity generation whereas the US 

and China had 18.4% and 23.2% respectively. In primary energy consumption, 

USA and China had shares of 17.8% and 22.4% respectively, with Russia coming in 

at third place with a 5.5% share. India had a share of 4.7% and is followed by Japan 

at 3.7%. 

These numbers show how much of an impact the energy sector has on the 

economy of a nation and vice-versa. Though it’ll be some time before we have 

comparable shares as that of either US or China, the figures suggest that as our 

economy develops further; our energy consumption will greatly increase. 

A Planning Commission report estimates that from 2003 to 2030, the percentage 

increase in energy consumption across the major conventional sources of coal, oil 

and gas is way higher than the world estimate. Quantitatively, our oil-based energy 

consumption is expected to increase by 280%, coal-based by 471% and gas-based 

energy consumption by 535%. The corresponding world estimates stand at 59% 

increase for oil-based consumption, 39% increase for coal-based and 84% increase 

for gas-based consumption. Although these values are set to change and the actual 

consumption in 2030 might differ significantly from the estimates, it can be 

observed that gas-based energy consumption is set to increase the highest. This 

suggests a shift towards gas-based applications from oil and coal, with more 

emphasis on oil. One possible reason could be the increasing use of gas as a 

transportation fuel. 
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Compared to the increase, our share of the total proven oil and gas reserves stands 

at 0.3% for oil and 0.7% for gas. There haven’t been any significant additions to 

our reserves in the recent years; but there still are potential areas yet to be tapped 

into. This means that we’ll have to depend heavily on our imports, at least in the 

near future to meet the growing energy needs. Such heavy dependence on imports 

leads to high risk scenarios along with heavily burdening our economy. 

Our coal reserves are relatively higher at 6.8% percent of the total world proven 

reserves. The R/P ratio for coal was found to be 100 at end year 2013. (R/P ratio is 

the acronym for Reserves-to-Production ratio, which gives the length of time the 

remaining reserves for any nation would last if production were to continue at the 

same rate as the year in consideration) This implies that our coal reserves would 

last at least for the next two decades and the abundance of coal reserves could’ve 

been one of the factors why the increase in coal-based consumption was estimated 

as 471%. Coal-based energy consumption was 44% of our total primary energy 

consumption and this majorly comes from power generation. China has 12.8% of 

total world proven coal reserves and still has an R/P ratio of 31. This shows that 

there still is a lot of scope for improvement in energy generation possible in our 

country and we should look towards achieving it. 

Alternate Resources and Sources 

Given the deficiency of conventional resources in the country and the negative 

impacts of overly depending on imports, it is imperative that alternatives be 

treated as potential sources of energy and actively pursued. For the short-term, 

however, diversifying our sources of import is a measure which our firms have 

started in the recent years and must continue doing so.  

According to the U.S. Energy Information Administration (EIA), 71% of India’s 

crude oil requirement is met by imports. The share of imports in the total 

requirement rose by 30 percentage points in the last two decades, from around 

42% of the total demand in 1990.  

Region-wise, around 15% of our total imports come from the South and Central 

American countries with Venezuela, Colombia and Mexico being the major sources 

of export. Around 61-62% of the total imports come from the Middle East 

countries with Saudi Arabia, Iraq and Iran being the major sources of export. Iran’s 

share has come down in the recent years due to the sanctions imposed on it by the 

US and European nations. The third major source of import is West Africa with 

around 13% of our total imports coming from countries like Nigeria and Libya. The 

figures suggest that India is currently in a high-risk situation since majority of our  
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imports are from the Middle East, from countries like Iraq and Iran, which are 

known to have political turmoil and unstable. 

The major oil products used in the country are petrol, diesel and kerosene. The 

government also bears an under-recovery due to the subsidies it gives on these 

products, most notably on kerosene. There is currently no subsidy on petrol and 

with the recent price changes; there is very little under-recovery on diesel at 

present. However, there is a huge under-recovery of INR 33 on kerosene (as of July 

2014) (Source: Petroleum Planning and Analysis Cell) and this has been one of the 

main causes of adulteration of diesel.  

For the long-term, however, renewables and other sources of energy like Shale gas 

and CBM need to be utilized. Renewables are expected to play a major role in the 

future. 

A trend analysis was carried out for various renewable sources and for nuclear 

energy based on production capacity and consumption values for the past decade 

and compared to the corresponding Chinese values. It was observed that the 

Chinese plot was exponential as compared to the rather steady Indian plot. The 

Chinese wind and solar plots started to grow exponentially from 2008 and 2010 

onwards, respectively and increased multi-fold. The corresponding Indian plots 

also started to grow, but rather slowly and more or less steadily. 

The hydroelectricity consumption in our country only slightly increased over the 

past decade as opposed to the almost linear increase in China, with the absolute 

value increasing three-fold. Nuclear energy consumption has also been following a 

similar trend over the years. 

Another interesting find is that there hasn’t been any commercial production using 

shale gas or CBM or geothermal energy in the country so far. The government has 

been investing in these sources, but it needs to do a lot more and use these high-

potential sources more productively. 

Demand Management 

An interesting find in this context is ‘Energy Intensity’. Energy Intensity refers to 

the energy consumed per unit of GDP growth and is often used as an indicator to 

see how efficiently a nation is using its produced energy. India has an energy 

intensity which is almost double that of most developed nations. This has been 

mostly due to the inefficient and excessive use of energy in industrial, agricultural 

and transport sectors, not to forget the household usage. This also shows that a lot 

can be done in this field and is hence a vital aspect to be looked into even in the  
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longer run. Efficient technologies would not only reduce energy demand, but also 

leave a smaller carbon footprint and technologies have been becoming greener by 

the year, which is a big plus for the environment and humans as a whole. 

Another finding was regarding the transmission system in our country. Our 

aggregate transmission losses account to around 27%. In contrast, the figure is 3-

4% in most developed nations. This leads to a quarter of the electricity being lost 

during transmission itself. These losses though also include electricity theft, which 

has been a lingering problem since many years now. 

 

Energy Diplomacy 

Bureau of Energy Efficiency (BEE) was setup by the Government of India in 2002, 

under the Energy Conservation Act of 2001. Another noble initiative by the 

Government has been launching the ‘Energy Conservation Building Code’ in 2007, 

which aims at improving the energy efficiency of commercial buildings. 

Due to the government laying emphasis on energy efficiency of buildings, Energy 

Service Companies have come up which offer different models to owners of 

existing commercial buildings so as to reduce their energy usage and also increase 

the efficiency. Several organisations including the Council of Scientific and 

Industrial Research (CSIR) are currently working on such issues. 

Another highly potential initiative which has been started by the Government is 

the Smart Grid initiative. Smart Grid technology would make it feasible to better 

assess the power system parameters and judge stability at real-time. 

8.2 Finding from the fields and impact on the theoretical focus of the project 

Two field visits were made as part of the research work. One was the National 

Capital Region Head Quarters of National Thermal Power Corporation Ltd. and the 

other was to the July 4th, 2014 meeting of Energy Think Tank (ETT). The ETT is a 

think tank formed by various current and retired civil servants and consists of 

CMDs of organisations like Indian Oil Corp, GAIL and so on. Both the visits were 

successful in meeting the goals set.  

The visit to the NTPC HQ was to gather first-hand information regarding the cycle 

efficiency rates of various NTPC operated power plants in the nation. It was 

successful in that not only was the goal met; I was also able to gather additional 

information regarding the operation of power plants like ash management. This 

information was further used under the Demand Management chapter of the 

report. 
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The visit to the ETT meeting was helpful in giving an inside view of the Oil & Gas 

sector of the country and it was highly informative. Inputs from this meeting have 

been used under various headings of the report and added another dimension to 

my understanding of the topic. 

Interactions with my mentor have been very much helpful in giving me a sense of 

direction throughout the internship and beyond. Without those interactions and 

timely inputs, it wouldn’t have been possible to come up with this report. They 

were always enthralling and fascinating and their part in the making of this report 

cannot be emphasised more. 

8.3 Gap analysis 

In a way, the entire project can be seen as a gap analysis as it sought to assess the 

present energy security scenario in the country and estimated futuristic changes. 

The trend analysis done for various sources under the chapter Alternate Resource 

and Sources was carried for the past decade and was done in comparison to 

China’s progress during the same period. There have been estimates and possible 

futuristic scenarios mentioned under various parts of this report, wherever 

applicable. Government efforts have been made note of to the best of my 

knowledge and have been done so topic wise like the Smart Grid initiative or 

setting up of the Bureau of Energy Efficiency in 2002 (as was mentioned under 

Section 5.1). 
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9. Recommendations, their Scope and Strategy for Implementation 

 
9.1 Recommendations & Scope 

Given below are recommendations based on the analysis carried out of the present 

scenario along with supporting statements and scope of impact, if implemented. 

(i) Risk mitigation by diversification of import sources and types of fuels used. 

As was mentioned under Section 3.7 of the report, risk in involved in importing 

supplies, especially oil and gas. According to the Energy Information 

Administration, Saudi Arabia accounted for 20% of all petroleum and other liquids 

imports in the year 2013, Iraq accounted for 14%, Iran accounted for 6% with the 

whole of Middle East accounting for 62%. Given that only a handful of countries 

form the major chunk of all sources of import, it puts us in a relatively higher risk 

situation than what we should be in. Also, given the political instability prevalent 

in these countries, there is always a chance of supplies being cut-off as a result of 

their internal turmoil or as a result of some other ulterior motive. If a disruption of 

oil supplies does occur, then it would lead to serious consequences, majorly 

because oil is the quintessential transportation fuel in our country and any 

disruption in supplies could cause widespread panic (like during the Oil Shock of 

the 1900s in US), which would lead to people queueing up at fuel stations, 

unnecessarily burning fuel thereby decreasing the supplies further and ultimately 

inflating oil to huge proportions. The nation would basically be crippled and with 

only about 30 days’ worth of strategic reserves, India would come to a stand-still. 

Although there have been discussion regarding increasing the strategic reserve 

capacity from the current 30 days’ worth of fuel to 60 or 90 days’ worth of fuel, it 

involves huge investments for constructing the storage units as well as for 

maintaining them. And merely increasing the capacity doesn’t help much in 

decreasing the risk involved.  

Risk can be mitigated by coming up with alternate sources of energy, most notably 

an alternative transportation fuel or by diversifying the sources of import. Indian 

companies have started to pursue other exporters like Nigeria and Venezuela 

recently and must continue doing so. The increased use of shale gas and other 

domestic sources of energy as substitutes for oil and natural gas can help decrease 

this cost accrued and also help mitigate the risk involved in carrying out trade 

internationally. Furthermore, development of synthetic fuels which can replace the 

conventional sources is a viable option.  
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(ii) Setting up of a separate Department for Energy in our Foreign Ministry to act 

as a platform for interaction of all stakeholders. 

Energy diplomacy is a critical aspect of energy security. It deals with using 

diplomatic solutions to solve the country’s energy problems. Given the wide-

ranging implications of the energy sector, a policy change or a new programme 

launched by the government related to energy or power sector, will lead to 

changes in multiple other sectors. This means that multiple departments come 

together to discuss while framing energy policies or designing new schemes and 

infrastructural projects. 

India is a resource-deficient nation and this is why we are one of the largest 

importers of resources like oil and gas. This means that the various concerned 

departments and ministries get together to discuss the merits and de-merits of 

signing agreements with foreign parties. Sometimes, it is highly essential that 

decisions be taken smartly and swiftly and for quick decision-making, there needs 

to be a common platform where all the concerned stakeholders can come together 

and work towards achieving it. The major stakeholders are the Ministries of 

External Affairs, Finance and Petroleum & Natural Gas. Energy Security is a high 

priority issue and the Foreign Ministry plays a vital role in maintaining friendly 

relations with our exporter nations. The Finance Ministry helps assess the financial 

implications of undertaking a project or importing from a certain region. The 

Ministry of Petroleum and Natural Gas and related PSUs carry out an analysis of 

the possible exporter nations and places for obtaining equity.  

The proposed separate Department for Energy would consist of members of the 

Foreign Ministry, with representatives from the Finance and Petroleum Ministries. 

This department would be responsible for chalking up international strategies that 

would help secure energy for the nation. The representatives from other Ministries 

would be responsible for conveying the views of their respective Ministries on the 

possible implications of any foreign policy we might come up with or give feedback 

about the policies in place.  

This is a revenue neutral recommendation, which can help smoothen the entire 

process, streamline it and has the potential to increase efficiency in governance (by 

decreasing the time taken for communication among the Ministries and the 

possibility of misrepresentation of information). 
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(iii) National Exploration Licensing Policy (NELP) to be reviewed so as to increase 

its appeal. 

According to a report by the Ministry of Petroleum & Natural Gas, out of the 57 

blocks that were offered, only 45 blocks were bid for in the 7th round of bidding 

and in the 8th round of bidding, it fell to 36 out of the 70 blocks that were being 

offered. One of the major causes for this can be a decrease in the appeal of NELP. 

The decrease in appeal could be due to factors like imposing of separate policy 

regimes for different types of hydrocarbon exploitation in the same contract area.  

This is a revenue neutral recommendation, which could, if implemented could see 

an increase in the bidding and ultimately higher investments in the E&P sector. 

The role of international players cannot be undermined since they have the 

technical expertise required to extract resources from places our firms find 

difficult. Examples include the Cairn discovery in Balmar, Rajasthan. More 

discoveries made would imply that India will have to import less and this again 

leads to a decrease in the risk and uncertainty of supplies. 

(iv) Local grids to be setup in areas which are yet to be connected to the national 

power grid using solar or bio energy.  

This recommendation deals with setting up of localised electrical grids in areas 

which are yet to be connected to the national grid, or in areas which can’t be 

connected to the national grid due to logistic issues. Development of such micro-

grids would greatly help in the electrification of those areas along with avoiding 

the trouble of installing transmission lines to those areas, maintenance of those 

lines and transformers et al thereby saving a lot of money for the distribution and 

transmission companies involved. Such grids would also make the process of 

electrification of the areas faster and easier.  

Solar energy or bio energy can be used to power up these localised grids 

depending on the region they would be catering to and hence would be 

individualistic options. There have already been instances of solar energy being 

used in rural areas in the form of solar powered cookers et al. Another advantage 

of solar energy in a nation like ours would be that it is possible to supply power for 

periods of time longer than what is generally observed in rural areas. Also, having 

local micro-grids implies that they are shielded from changes in the national grid 

and are therefore more stable. If any of these grids is experiencing a production 

greater than the demand, then these areas can be further developed as power 

generating units and connected to the national grid to transmit power. 
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(v) Smart Grid technology to be further developed and implemented in the Indian 

context. 

Smart Grid technology would make it feasible to better assess the power system 

parameters and judge stability at real-time. It is made possible by using a satellite 

to time-stamp certain pre-selected critical points (substations) on the national grid 

and then collect information regarding the power flow at those locations. This data 

is then used in various methods which assess the load flow (which is the amount of 

power being transmitted by the transmission line at that time) and then the 

dynamic stability of the system. 

One of the possible implications of this is that transmission lines can be used to 

transmit power based on the dynamic stability limit of the system and not based 

on the worst case scenario stability limit (which is found out for individual lines 

and substations theoretically, based on the line ratings et al). This means that the 

existing transmission lines can be used for an increased power transmission 

thereby greatly enhancing the transmission capacity of our national grid without 

the need for additional lines. Another possible application of Smart Grid 

technology is in channelizing power based on the current load situations and 

requirements.  

Although the government has started to invest in this technology, it must continue 

doing so at an increased rate to catch up with several other nations like US and UK. 

This technology does require initial capital for upgrading the existent systems, but 

would also facilitate long-term savings and save on the installation cost of new 

transmission.  

(vi) Afforestation using certain types of wood to serve the dual purpose of 

providing employment to local people and as fuel. 

There have been instances of certain types of wood with a high calorific value 

being used as sources of energy in rural areas. Given that deforestation in an area 

must be followed up with afforestation in another, cultivating such types of wood 

can open up a new market and provide employment to people. Such wood can be 

used for various purposes like fuel for incinerators and so on. 

This is another revenue neutral proposal, which can be given some thought.  

Apart from the recommendations mentioned above, it is also of note to mention 

that un-conventional sources like CBM and Shale Gas need to be used more 

productively. There are various monetary and risk-affiliated benefits and they 

cannot be emphasized more. Not having to depend on foreign sources will help  
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frame strong foreign policies. In the case of CBM, lack of consensus between the 

related Ministries has led to issues in further utilization of the source. A 

Department of Energy could also be used as a common platform in such matters on 

national interest.  

9.2 Flowchart (Strategy) for implementation 

(i) Risk mitigation by diversification of import sources and types of fuels used. 

Flowcharts have been separately proposed for the two possible ways of risk 

mitigation. 

 

 

Identification of possible exporting sources (including equity sources) 

Calculating the amount of resources that can be imported and the price quoted 
per unit of resource 

Computing the transportational costs that'll be accrued for each source 

Carrying out a cost-benefit analysis for each possible source to check the 
feasibility of each option 

Carrying out an analysis of the security situation with regards to each source 

Comparing the various possibilities and the current sources on the above 
parameters along with the possible duration of agreements 

Deciding on the best options at hand 

Process to be continued so as to keep ourselves updated at all times 
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Identification of possible alternative fuels to substitute for conventional sources; 
identification of possible alternative transportation fuels to reduce the oil 

monopoly present currently (including development of synthetic fuels) 

Identification of areas where resources can be obtained for each of the 
alternatives 

Analysing the resource location for each and commenting on the possibility of 
extraction & production using each resource location 

Identification of the possible ways of transportation of the fuel 

Computing the initial capital requirements, maintenance and upkeep costs later 
on and transportation costs that will be accrued 

Performing a cost-benefit analysis for each type of alternative location-wise to 
check the feasibility of each 

Analysing each feasible location on a reliability of supply basis 

Deciding on the best options at hand 

Process to be continued so as to keep ourselves updated at all times 
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(iii) National Exploration Licensing Policy (NELP) to be reviewed so as to increase 

its appeal 

 

 

 

 

 

 

 

 

Identification of aspects which have a negative impact on the appeal of NELP 

Analysing the magnitude of impact each of these aspects of NELP on its appeal 

Performing a SWOT analysis for each of the aspects 

Preparing a draft of the possible alternatives for each of these aspects which 
could increase the appeal of NELP in the international market 

Performing a SWOT analysis for each of the possible alternatives to check the 
feasibility of each 

Deciding on the best options, keeping in mind the future requirements that are 
the most probable to come up 

Process to be continued so as to maintain the appeal of NELP in the international 
market 
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(iv) Local grids to be setup in areas which are yet to be connected to the national 

power grid using solar or bio energy.  

 

 

 

 

 

  

Identification of areas which are yet to be connected to the national grid 

Identification of the factors which led to these areas not yet being connected to 
the national grid, area-wise 

Analysing the solar, bio and other types of renewable energy available for use in 
each of these areas 

Computing the cost of setting up micro-grids using each of the sources available 
in these areas, on an individual case-by-case basis 

Computing the cost of installing substations and transmission lines to connect 
them to the national grid on an individual case-by-case basis 

Comparing the costs in both scenarios and doing a cost-benefit analysis of setting 
up of micro-grids 

Deciding on the best options at hand 

Process to be continued as new technologies for utilisation of renewables might 
change the cost-benefit scenario and to keep ourselves updated 
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10. Suggestions for Future Work 
 

Energy Security is a vast topic and any changes in the energy sector have 

implications in various other places. Although the report tries to address all 

matters of relevance to Energy Security, due to time constraints there were certain 

aspects on which an in-depth analysis couldn’t be carried out. 

For example, there hasn’t been much analysis done on un-conventional sources of 

energy apart from shale gas and CBM. There hasn’t also been much study of 

technologies like clean coal technology apart from the stating the need for such 

techniques and a reference to NTPC’s Ash Management. 

This was due to the sheer volume of content present in the topic and due to more 

focus being given to other topics. The case study method used under the Demand 

Management Chapter can also be extended to various other issues and everyday 

activities. Each of the cases presented can be taken up as separate projects so as to 

carry out an in-depth analysis of how much impact they have on energy security. 

Similarly, based on the trend analyses done under the Alternate Resources and 

Sources Chapter, separate projects can be undertaken to study the trends in detail 

along with chalking out a plan for improvements in the future. 

However, this report was able to achieve its primary objective of studying India’s 

Energy Security and suggesting certain generalised recommendations for the 

future. 
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11. Conclusion  
 

The project was undertaken with the motive of assessing the energy security 

scenario in the country for the short-term and long-term. The project also had to 

identify areas of improvement and obstacles to progress. 

The project has been able to achieve most of its objectives, however due to time 

constraints, not everything could be covered in detail. For example, bio energy as a 

source of energy hasn’t been explored much in this report.  

At present, India is considerably energy secure since we aren’t much on oil or gas 

shortage and given the increasing share of renewables. However, the continued 

occurrence of power cuts across the country shows that our power generation 

needs to increase and since this requires a considerable amount; a dramatic 

change can’t be expected in the next 2-3 years. The generation, though, will likely 

increase significantly given the new Government’s focus on renewable and wind 

energy in particular. Wind energy is known to produce faster results and increase 

production significantly. 

Because of the huge stress that is put on the economy due to increasing import 

costs, there is a need to decrease it. One possible way to do this is by diversifying 

the sources of import. However, this can only be for the short-term since we are 

again importing from some external sources. Another possible way to do so is to 

buy equity in overseas resource fields and this is a possible option for the long-

term since investments are required for the short-term and cannot produce 

immediate results. Another possible option is to promote alternative fuels, 

especially in transportation where oil is the quintessential fuel and is therefore a 

major reason for heavy imports. Alternate fuels include un-conventional sources 

like Shale gas and CBM or synthetic fuels which can be developed as substituents. 

Increasing the efficiency of our existing systems, including power transmission and 

distribution, electrical or household equipment, automobiles et al will help in 

containing demand in the future. This is a step for the long-term and investments 

need to be made to achieve this goal. 

For long-term energy security to be realised, India needs to increase its energy 

production in significant amounts. For this, renewable sources would play a major 

role as we shift away from traditional, conventional sources. Nuclear energy 

generation would definitely increase in the future, but the safety of the power 

plants needs to be constantly monitored. 
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