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Indian energy demand is on the climbing curve and is expected to
continue rising from medium to long term. Growth in the energy
sector is also essential to meet the economic growth targets set by the
Planning Commission in the various five year and annual plans. However,
constrained domestic supplies of energy and increasing dependence on
international markets have led to an increased integration of global and
domestic energy markets. Therefore, it is pertinent to examine the key
international energy trends and assess their implications. In this context,
the advent of shale gas in North America ushered in by the emergence of
horizontal drilling and hydraulic fracturing (fracking) has the potential to
revolutionize the global energy scenario.
This development will impact India through two channels. The first,
through its impact on global energy markets and changing trade flows
across the globe; and second, through the production of shale and tight
gas within India, and its pricing and policy implications. In case of imports,
prices play a key role in determining the extent to which domestic markets
absorb the additional imported gas supplies. The policies adopted across
various countries regarding allowing exports of natural gas, fracking, nature
of contracts, and pricing of additional supplies in the markets will also play
a key role in this regard. Addressing the environmental implications of
shale gas exploration and production through domestic regulations will
also be of great importance.
This paper first lists key questions that need to be analysed in view
of the evolving global energy landscape. Next, the implications on
the international energy markets are examined. This is followed by a
discussion on the domestic scenario, and the final section enumerates
the major challenges and opportunities.
The analysis and arguments in the paper are based on the
discussions held in the High Level Round Table on ‘Global Gas Scenario
and India’, organized by The Energy and Resources Institute (TERI) in
September 2013.1
1 The list of participants is provided in Annexure 1.
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 What supporting infrastructure is required in India to
develop its natural gas sector?

Eastern Europe, and Asia, and the pricing is a mix of gasand oil-linked contracts. On the other extreme are the
markets in Asia and Oceania with little interconnectivity
among consuming countries, long-term contracts, and
oil-linked prices that are higher than the other two
regions. The interconnectivity and consequently, the
volume of trade between the three regions is set to
increase. The increase in exports from the Middle East
to the countries in Europe is leading to an integration of
the Asian and European markets. Further, transparency
of trade, especially in determination of prices, is likely
to increase as tradability of gas increases and the
prices become market determined and the linkage to oil
prices dilutes.

International Dimension

Availability and consumption of gas

Overview

The largest reserves of natural gas — conventional
and unconventional — exist in countries in the Middle
East,2 Russia, Turkmenistan, and increasingly in North
America, particularly in the Unites States of America
(USA) (Table 1).
The production of unconventional gas through
hydro-fracking has substantially improved the prospects
of increasing gas production across the world with
the USA leading global shale gas extraction. Rising
availability of gas has resulted in lower gas prices and
consequently an increase in consumption of gas in the

Key Questions
 What are the geopolitical implications of rising shale
gas use?
 What are the environmental implications of shale gas
extraction?
 Will a paradigm shift in natural gas pricing from a
crude oil linked formula to a gas-on-gas pricing
formula be possible?
 What are the implications for other fuels, particularly
renewable energy?
 Can Indian markets absorb the cost of LNG?

Global natural gas markets are spread over three major
regions — the North American markets, the European
markets, and the Asia/Oceania region. The distinction
in the three markets is largely on account of the level
of liquidity, basis of trade, and determination of the
prices of gas.
Gas trade in North America is largely on the basis
of spot markets with gas-linked prices and the mode of
trade is a mix of pipeline and LNG-based trade. In the
case of Europe, imports are primarily from the North Sea,

Table 1: Remaining technically recoverable natural gas resources by type and region, end of 2012 (tcm)
Regions

Conventional

Unconventional
Tight Gas

Shale Gas

Coalbed Methane

Sub-total

East Europe/Eurasia

143

11

15

20

46

190

Middle East

124

9

4

-

13

137

Asia-Pacific

44

21

53

21

95

138

OECD Americas

46

11

48

7

66

112

Africa

52

10

39

0

49

101

Latin Americas

32

15

40

-

55

86

OECD Europe

26

4

13

2

19

46

World

467

81

212

50

343

810

Source: IEA (2013)

2 The largest gas reserves in the region can be found in Iran, Qatar, Saudi Arabia, and the United Arab Emirates.
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power generation, transportation, and industrial sectors
of the USA. Particularly in the case of the petrochemical
industry, a resurgence of the sector is being witnessed
since natural gas, the primary feedstock for the industry,
is now available at competitive rates.

Exploration activities in other countries
Following the success of the shale gas exploration in the
US, other countries are also planning to commence or
expand their natural gas exploration plans, especially for
shale gas. Notably, efforts are being made to explore
shale gas in Argentina, Australia, China, Poland, and the
United Kingdom (UK). Official plans and policies have
been initiated by Government departments to facilitate
the exploration for shale gas. The governments in
Argentina and the UK have put in place policies that
facilitate the exploration of shale and unconventional
hydrocarbons. The Department of Energy and Climate
Change, UK, has recommended for the establishment of
an office for unconventional gas and oil.
Notably, China is expected to hold reserves that are
substantially larger than even the US (Downs, 2013 citing
EIA, 2013); the materialization of the production of shale
gas from these will further alter the global energy flows
significantly. The success of these plans, however, will
largely hinge on the policies adopted and the nature
of criticism faced on account of the environmental
implications. Notwithstanding this, the rising production
of natural gas has had one certain impact — the
additional availability of conventional gas supplies from
the traditional exporters — Qatar, Indonesia, Australia,
and Malaysia. The impact of this development is analysed
in the section below.

Impact of Rising Availability of Natural Gas
Supply–demand and geopolitical impact
The rising availability of natural gas will have far-reaching
effects on the geopolitical map of the world. With the
largest consumer of natural gas in the world — the
USA — exploring possibilities of export, the supplies
dedicated for exports to USA are now being diverted to
other markets — Asia and Europe. For Europe, this has
particular significance as it reduces their (the countries’)
dependence on Russia, and helps diversify their import
sources. Technically and commercially viable shale gas
potentials are being assessed in other parts of the world

as well. As noted, several countries are drawing up plans
and policies to help exploit these resources.
The natural gas market is set to see the emergence
of new producers — while some might be able
to meet only a portion of their demand, others might
even become self-sustaining (as is possible with the
US). This rise will also have an impact on the traditional
consumer–producer relations. Reducing Europe’s
dependence on gas from Russia, plus the reduction
in Russia’s gas market share could potentially decrease
its monopolistic power (Medlock, Jaffe, and Hartley,
2011). The rise in the number of market players will
also prevent the emergence of an oligopolistic structure
in natural gas trade thereby diluting the power of a few
to affect international markets. Large-scale availability of
natural gas could reduce or completely eliminate price
fluctuations like those noted in oil markets. Countries in
Asia/Oceania will also benefit, both from the increasing
availability of short-term and long-term contracts
as well as the possibility of reducing their risk basket
through greater diversification of import sources. This
also has the potential of reducing the importance of oil
as the dominant global energy source since increasing
availability of gas will have implications on other fuels
as well.

Convergence of global gas prices
Traditionally, LNG prices have been oil-linked based on
crude oil hubs such as Brent or Japanese Crude Cocktail
(JCC). However, increasing availability of shale gas and
the rise of the US as a producer have the potential to
propel a paradigm shift in the way natural gas is priced.
The planned US LNG export projects are looking to
price their LNG based on the Henry Hub gas prices.
With the gas price in the US being around $3/mmBtu
in 2012 (BP, 2013), its export to countries in Asia, after
including transportation costs, could compete with
other LNG imports linked to crude oil.
The debate on oil-linked gas prices versus gas-ongas competition is heating up. The abundant availability
of natural gas and the competition faced by traditional
suppliers from the US (where gas-on-gas pricing is
being followed) is lending strength to the move towards
gas-on-gas pricing. A shift in this direction is visible in
Europe where Norway’s Statoil has offered long-term
contracts linked to gas prices; reportedly, Russia’s
Gazprom, while defending the oil-linked prices, is
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slowly seeing an increase in gas-price-linked volumes
(Makan, 2013). While regional differences in the different
gas markets persist, a paradigm shift in the traditional
pricing mechanisms across gas markets is foreseeable.

Impact on other sources of energy
Natural gas can be used for electricity generation,
cooking, transportation, industries, and in the production
of fertilizers with the potential to replace coal, and
petroleum products. Thus, excess availability of natural
gas will have an impact on the demand and supply of
other energy sources as well. Even before the shale gas
discoveries, conventional natural gas was set to play a
larger role in the world energy mix due to large untapped
resources, and lower end-use emissions (almost half of
coal and oil). Since, the large shale gas discoveries and
the commercial success in their production in the US,
visible impacts have been seen on other fuels. Reduction
in coal imports by the US, and the resultant availability
has already led to a drop in international prices of
coal; a larger uptake by the European market has also
been noted (IEA, 2012). In the short-run, till additional
production of gas begins in other parts of the world,
the consumption of coal is expected to continue rising.
However, in the long run, a move towards gas-based
electricity is stronger. This also has the potential to
reduce oil price volatility, as consuming countries will
have the opportunity to diversify their energy baskets
thereby reducing their dependence on oil. They could
also look for cheaper options in the form of domestic
exploration of natural gas or import sources closer to
home. However, increased availability of cheaper natural
gas could have an adverse impact on the development of
renewables. While some believe that higher availability of
gas has the capacity to destroy the industry; many argue
that with sustained political will, and reduced pressure
to be cost competitive on renewable energy, more
time and money can be directed towards R&D (Jaffe,
2010). This is crucial as there are several environmental
implications of shale gas.

Environmental implications
Shale rock formations are often found deep below
the surface of the earth often reaching a depth of
3,000 metres. To extract gas from such a formation,
deep vertical drilling is required followed by horizontal
techniques which are used for considerable distances

4

in various directions. Further, hydro-fracturing or
fracking has to be undertaken where a mixture of water,
chemicals, and sand is injected into the wells at a high
pressure to create several fissures in the rock formation
to help release the trapped gas. The chemicals injected
in water and tiny particles of sand enter the fissures to
keep them open, allowing the gas to flow to the surface.
This injection has to be done several times over the life of
the well. There have been several debates on the impact
of hydraulic fracturing and the cocktail of chemicals used
on the environment and on human health. Some of the
major points of contention raised are the high land
intensity of the fuel and subsequent destruction of large
stretches; due to deep fracturing, concerns have been
raised about water table contamination through a break
in the casing (used while drilling and securing the well),
chemicals leeching into the water table as the flowback
fluids form a small percentage of what is injected in the
well. Contamination of surface water sources is also
possible, if the resultant waste from the fracturing is not
disposed of properly.
With regards to GHG emissions, independent
researchers have found contradictory results. A study
conducted by Howarth, Santoro, and Ingraffea (2011)
estimates that per gigajoule of fuel, unconventional
gas has a higher greenhouse gas footprint than coal.
On the other hand, another study by Sknoe (2011) finds
relatively minor difference between conventional and
unconventional natural gas in the US by conducting a
life-cycle assessment. The study conducted by Hultman,
Rebois, Scholten and Ramig (2011) shows that the GHG
impacts of shale gas for electricity generation are only
marginally higher than those of conventional gas.
In the US, at the federal level, actions have been
taken to draft guidelines for limiting effluent discharge
and disposal to control ground and surface water
contamination. Several states, such as Vermont, North
Carolina, and New York have also passed Bills banning
or limiting fracking and gas drillings in the state. Many
others have imposed a temporary state-wide ban till
better safeguard measures for drilling are developed
(Jurist, 2013). Federal legislation will also seek to regulate
wells using diesel.
Greater, in-depth analysis needs to be undertaken to
ascertain the impact of shale gas on the environment as
well as human life before exploration takes place on a
large scale across the world.
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Domestic Markets
Natural gas sector: Setting the scene
Availability and consumption of natural gas in the country
The production of gas in India has declined substantially
in the past two years. In fact, the production levels have
fallen far below the projected levels largely on account
of decline in the production from the D6 block operated
by the consortium of Reliance Industries and Niko
Resources in the Krishna – Godawari (KG) basin.
On the other hand, the consumption of gas has risen
over the years. Gas is consumed for both, energy as well
as non-energy sources (Figure 1).

Administered Price Mechanism (APM) regime, prices
determined on the basis of contracts under the JV/preNew Exploration Licensing Policy (NELP) regime, and
finally, prices of gas produced from blocks under the
NELP regime. Consequently, the prices of gas vary from
US$ 2.52/million British thermal units (mmBtu) to US$
6.6/mmBtu. Further, the prices of imported gas (in the
form of LNG) vary from nearly US$ 7/mmBtu, as in the
case of term LNG to more than US$ 17/mmBtu for Spot
LNG (GoI, 2012).
The Report of the Committee on the PSC Mechanism
in Petroleum Industry, headed by Dr C Rangarajan (2012)
examined the gas pricing mechanism in the country and
has recommended a policy for pricing of gas till the time
gas-on-gas competition becomes viable in India. The
recommendations of the committee have been adopted
and from this year (2014), the prices of domestically
produced gas will be determined as a weighted average
of the North American (Henry Hub), European (National
Balancing Point), and netback price at the sources of
supply for Japanese LNG will be considered.

Infrastructure and Technology
Figure 1: Uptake of natural gas in different sectors
Source: (MoSPI, 2013)

The power sector, followed by the fertilizer industry
is the largest consumer of natural gas in the country.
Allocation of gas is defined by the Gas Utilization Policy
which identifies the quantity of domestically produced gas
for priority and non-priority sectors. The fall in domestic
production has also led to a reduction in gas allocated
to non-priority sectors to meet the requirements in the
priority sectors. This has also had an impact on gas-based
power plants which were developed expecting a higher
domestic production. As much as 2,978.62 MW gasbased power generation capacity is idle on account of no
supply from KG D6 block. Further, an additional 7,815
MW is in advanced stage of construction or one can say
ready for commissioning and awaiting allocation of gas
(Lok Sabha, 2013a).

Policies for exploration and imports
Pricing of gas
Gas pricing in India is currently governed by multiple
pricing regimes — the government-determined prices
of gas produced from the blocks allocated under the

One of the key aspects that would constrain or facilitate
the development of natural gas markets (both imports
and domestic production) in India is the availability of
adequate infrastructure. This includes LNG terminals
(for LNG imports), regasification plants, and pipelines.
While many players are investing in establishing LNG
terminals, the investments in expansion of pipeline
capacity have been limited. A critical question that needs
to be resolved in this context is whether the pipeline
infrastructure should grow organically, i.e., in step with
the level of demand and driven by market players based
on their needs, or should the investments be made in
pipelines irrespective of the current requirements and
market scenario?

Challenges
Resource estimation
 There is a wide variation in the current estimates
available from different sources (Lok Sabha, 2013b).
 Estimates by M/s Schlumberger: 300 to 2,100 Trillion
Cubic Feet (TCF) (as available in public domain).
 Estimates by the Energy Information Administration
(EIA), USA: 290 TCF in 4 basins.
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 Oil and Natural Gas Corporation (ONGC) estimates:
114 TCF in 3 basins.
 Central Mine Planning and Design Institute (CMPDI):
45 TCF in 6 sub basins.
There are several layers of uncertainties attached to
reservoir exploration (Demirmen, 2007). While several
studies have been undertaken to determine these
uncertainties in various oil and gas producing countries;
in the context of India, limited information is available
on this.
The achievement of acreage covered under 2D and
3D seismic surveys has, almost always, fallen short of the
targets owing to regulatory, operational, and logistical
difficulties (Lok Sabha, 2013c). Quality data on the extent
to which reserves are held both for conventional and
unconventional natural gas need to be made available
in order to encourage participation from exploration
companies in the sector.
A look at the data shows that although the unexplored
basin area is now only about 12% of the total, the
percentage of moderate-to-well explored basin area has
not increased significantly. From 15% in 1995–96, wellexplored acreage has gone up to only 22% in 2010–11.

of APM gas forms the largest share in the total supply
basket. APM prices have allowed power and fertilizer
sectors to consume gas. The production of NELP gas
is also subject to Government approval on prices and
therefore deters competition.
With the steep decline in domestic production,
dependence on imported gas has increased and this
trend is likely to continue. Prices of LNG are, however,
much higher than those of domestically produced gas.
This will pose a challenge for the power and fertilizers
sectors where the final product prices are controlled
and the capacity to absorb higher feedstock prices is,
therefore, limited. There is a need to make domestic
gas pricing more transparent and competitive, but at
the same time, lucrative for companies to continue
participating in the exploration and production of the
energy source in the country.
In international markets too, there is a combination
of gas-on-gas competition in the North American
markets and oil linkages in the Asian markets. Gas
prices in Asia are higher than those prevailing in North
America and Europe (even after accounting for the
higher transportation costs). The requirement of longer
term contracts for countries in the region and the lack
of transparent pricing signals have kept prices in Asia
higher than in Europe and North America. Relatively
higher prices of energy therefore affect the overall
competitiveness of various sectors in the economy in
the countries in the region.

Domestic regulation

Figure 2: Oil and gas exploration performance in India’s sedimentary basins
Source: Directorate General of Hydrocarbons (2012)

Pricing
Gas pricing presents a challenge at both the domestic as
well as international markets.
As mentioned earlier, prices of natural gas in domestic
markets currently fall under three different regimes and
the Government plays a critical role in determining
the prices of domestically produced gas. Among the
different sources for domestically produced gas, supply
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Independence of the regulators in the sector is critical in
determining the extent to which domestic hydrocarbon
markets get liberalized. The near absence of an upstream
regulator that independently monitors the exploration
activities has also affected growth in the sector. In
addition to this, lack of clarity on the future regime in
the sector — shifting from PSCs to alternative systems
of revenue sharing with the Government — has affected
participation from private and international players.
There has also been considerable uncertainty regarding
taxation and other rules, and the different treatment
taxation liabilities for extracted oil and gas.

Implications on land and water
As discussed above, the extent of environmental
implications of shale gas still need to be studied in depth.
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However, it is clear that land-use intensity and water-use
intensity of shale gas are high. For a country like India,
where both resources are constrained, a careful study of
the impact on these resources needs to be undertaken
prior to exploration.
Batra (2013), quoting several studies undertaken
over the years, stresses on the problem of water scarcity
facing India. TERI’s study undertaken in (2010) shows
that India is fast approaching the 1,000 m3 per capita
water scarcity mark with persistent growth in demand
for water in the irrigation sector and a faster growth
in industrial and domestic sectors (currently with an
annual per capita availability of 1,588 m3, it is termed as
a country under ‘water stress’3). The annual per capita
availability of water in 2011 was 1,545 m3 (UNICEF, FAO
and SaciWATERs, 2013), as opposed to the US where
per capita water availability is much higher.
The large land requirement for shale gas exploration
could also pose a problem for India. Not only is the
density of population high but several projects4 in the
recent past have been held up due to issues in land
acquisition. The number of wells required for shale
gas exploration is also greater than those required for
conventional gas. The land area required for shale gas is
a minimum of 80 to 160 acres (Batra, 2013). The social
costs involved in the exploitation of this resource needs
to be taken into account and considered carefully before
large-scale exploration activities are undertaken.

Opportunities
Infrastructure and technology
One of the key areas of opportunity lies in developing
a domestic oil and gas service industry where
infrastructure, including rigs, drilling equipment, etc.,
is available on a third party access basis at competitive
rates. Encouraging independent operators to participate
in the service industry will also be essential in supporting
the growth of the industry. Next, the markets within the
country need to be integrated by increasing the interconnectivity among regions. Here again, allowing third
party access to existing infrastructure will be useful in
increasing the tradability of gas as a commodity.

Import infrastructure such as LNG terminals, Floating
Surface Regasification Units, pipelines, etc., also need to
be constructed. In addition to infrastructure, preliminary
data on oil and gas basins should be made available and
early seismic surveys need to be carried out by the
Government in order to attract international players in
the domestic markets.

Regulation and policy
Supporting and incentivizing domestic exploration
Domestic exploration activities need to be encouraged
and facilitated in order to reduce the dependence on
imported oil and gas. All the sedimentary basins are yet
to be explored and prognosticated reserves need to be
established as reserves in place.
Participation from independent exploration
companies needs to be encouraged to facilitate
exploration and establishment of reserves and
resources. Major international players, with the requisite
technical expertise have a limited presence in India. The
exploration and initial surveying needs to be separated
from the development and production activities. While
initial seismic data is provided by the Directorate
General of Hydrocarbons(DGH) in the bidding process
does contain the reserve data, these surveys need to
be carried out across all basins. Creation of a National
Data Repository is also a crucial first step in moving
towards a regime of open-acreage exploration. This
can be facilitated by commissioning large-scale scoping
studies to determine the potential in both conventional
and unconventional hydrocarbons.

Building environmental concerns into policy design
Implications of unconventional gas exploration need to
be studied in depth in the context of India. It will also be
interesting to study the development of laws and policies
at the state level in other countries where environmental
concerns have led to stronger legislations and disclosure
norms, with some states preferring to wait till better
waste management techniques are developed. Drawing
from these experiences, necessary measures to address
environmental concerns can be built into India’s domestic
policy design.

3 According to the UN, an area is said to be under water stress when annual per capita supply drops below 1,700 m3; when it drops below 1,000 m3,
the population faces water scarcity; below 500 m3 is termed ‘absolute scarcity’.
4 For instance, the Demand for Grants Report for the Ministry of Power highlights the delays faced in implementing the RGGVY schemes due to the
difficulties faced in land acquisition (Lok Sabha Secretariat, 2013, p. 36).
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Developing other sources of energy
Along with developing conventional natural gas and
shale gas, other unconventional/non-conventional forms
such as coal bed methane, coal gasification, and natural
gas hydrates need to be explored and encouraged.
However, the lack of clarity in defining administrative
responsibilities needs to be addressed urgently. This will
also help in making policies on exploration, clearances
from line ministries, and taxation on resources
more seamless.
In addition to exploration of unconventional oil
and gas, the oil and gas industry can also be supported
and encouraged by the government to establish largescale renewable energy facilities. While domestic
oil and gas companies are already foraying into the
field of renewable energy and undertaking setting up
of independent facilities, government support will
encourage the companies to collaborate and jointly
establish larger facilities. This will help boost India’s
renewable energy capabilities and assist in meeting
India’s renewable energy targets. Internationally as well,
large multinational corporations, traditionally focused on
oil and gas, are increasingly becoming important players
in the renewable energy domain.

Developing a regional trading hub in Asia
It is interesting to note that the largest LNG importing
as well as exporting countries, Japan and Qatar, are
both in Asia. In fact, in 2012, four of the five highest
LNG importers were Japan, South Korea, China, and
India. However, the prices of gas in Asia continue to
be higher than those prevailing in North America and
Europe. There is a growing need to bring together the
fragmented Asian gas consumers in order to increase the
fungibility of gas in the energy markets in the continent.
This has also been emphasized in the IEA publication
titled Developing a Natural Gas Trading Hub in Asia (ten
Kate, Varró, and Corbeau, 2013). The report identifies
a “hands-off government approach”, “separation

of transport and commercial activities”, “sufficient
network capacity and non-discriminatory access”, “price
deregulation at the wholesale level”, “number of market
participants”, “involvement of financial institutions”,
as the crucial requirements for establishing a trading
hub (ten Kate, Varró, and Corbeau, 2013). In addition
to this, establishing transnational pipelines within the
major countries will also facilitate in creation of this hub.
Connectivity between countries in the continent will
play a major role in reducing the arbitrage and creating
an integrated Asian gas market.

Technological Advancement
Developing new technology: Air-fracking
There is greater scrutiny on the toxicity of drilling fluids,
water use intensity, and regulations on water usage and
treatment in the US. Stricter regulations could also push
up the cost of production. A positive development linked
to this is a peaking of interests in alternate techniques for
shale gas extraction, such as ‘nitrogen fracking’ which
uses very little to almost no water (Rassenfoss, 2013).
Raasenfoss (2013) states earlier examples of liquid
nitrogen usage in drilling such as in coal and sandstone
seams to produce more gas; in Kentucky, it was even
used for fracturing shale to extract gas as an experiment
by Halliburton in 1998. Further experiments on foam,
liquid, and energized nitrogen fracking are underway to
fully understand its commercial and economic viability.
Emergence of such technologies could potentially
provide opportunities for extracting unconventional
gas in water stressed regions across the world. In this
context, collaboration with international players will be
highly beneficial for Indian exploration companies.
As highlighted in the paper, the global and domestic
energy markets are evolving with the emergence of
alternative fossil as well as renewable sources of energy.
Proactive, but at the same time measured steps, need
to be adopted to benefit from this changing global
landscape.
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Annexure 1: Global Gas Scenario and India: List of participants
6 September, 2013
 A K Balyan, Managing Director and CEO, Petronet LNG Limited
 Balakrishnan Kalyanaraman, Director, Government Policy and Regulatory Affairs, Commercial Companies, UTC
India Pvt. Ltd.
 Binod Kumar Rai, Resident Director, Damodar Valley Corporation
 D S Williams, First Secretary, Embassy of the United States of America, India
 David Zanni, Economic Officer, Embassy of the United States of America, India
 Gautam Sinha, HOD (Production), Directorate General of Hydrocarbons, Ministry of Petroleum & Natural Gas
 Gautam Vivek, In-charge, World Energy Council, India Secretariat & Additional GM, NTPC Limited
 Matthew Shruhan, Manager, Policy Advocacy, US India Business Council
 Mehnaz Ansari, Country Representative – India, US Trade & Development Agency
 Nadira Hamid, Chief Operating Officer, Indo-Canadian Business Chamber
 Narendra K Verma, Director (Exploration), Oil and Natural Gas Corporation Limited
 Nivedita Mehra, Country Director – India, US India Business Council
 Nolty Theriot, Director, Policy Advocacy, US India Business Council
 P K Agarwal, Director, Human Resources, The Energy and Resources Institute
 Pinak R Chakravarty, Secretary (E&R), Ministry of External Affairs, Government of India
 Prabhat Kumar, Joint Secretary – Energy Security, Ministry of External Affairs, Government of India
 Prabir Sengupta, Distinguished Fellow, The Energy and Resources Institute
 R K Batra, Distinguished Fellow, The Energy and Resources Institute
 R K Pachauri, Director General, The Energy and Resources Institute
 R N Choubey, Director General, Directorate General of Hydrocarbons, Ministry of Petroleum and Natural Gas,
Government of India
 Rajeev Kumar Sinha, Chief Technical Officer to Directorate General, Directorate General of Hydrocarbons,
Ministry of Petroleum and Natural Gas, Government of India
 Sikander R Shah, Economic Advisor, Embassy of the United States of America, India
 S S Ramgarhia, Director (Policy and Planning), Petroleum Federation of India
 Vivek Rae, Secretary, Ministry of Petroleum and Natural Gas, Government of India
 Yogendra Sahai, Director (Communication and Marketing), Petroleum Federation of India
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1. Strengthening agricultural biotechnology regulation in India
2. Critical non-fuel minerals security: why India urgently needs
to have a policy in place
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4. Don’t tinker with the clock to save energy
5. Governance of mining in India: responding to policy deficits
6. Enhancing water-use efficiency of thermal power plants
in India: need for mandatory water audits
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procurement in India: why and how?
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