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Abstract (summary)

India's shale potential.

The government is likely to announce a shale exploration policy this year against a backdrop of rising oil imports,
slowing economic growth and high inflation. Geological assessments of shale reserves remain incomplete; they
currently cover 32,131 square kilometres (km) -- approximately 1% of India's total sedimentary basin area. Given
past experience -- an initial boom in gas production in 2009 had by 2012 slowed to 30% of its expected targets --
India faces numerous constraints with respect to domestic policy in engendering a successful outcome for shale.

SUBJECT:India's shale potential.

SIGNIFICANCE:The government is likely to announce a shale exploration policy this year against a backdrop of
rising oil imports, slowing economic growth and high inflation. Geological assessments of shale reserves remain
incomplete; they currently cover 32,131 square kilometres (km) -- approximately 1% of India's total sedimentary
basin area. Given past experience -- an initial boom in gas production in 2009 had by 2012 slowed to 30% of its
expected targets -- India faces numerous constraints with respect to domestic policy in engendering a successful
outcome for shale.

ANALYSIS: Impacts.

Democratic process and structure of property rights will impede India's attempts to replicate the US 'shale
revolution'.

The draft shale policy fails to resolve investment risks encountered in conventional hydrocarbons.
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Shale exploration in the north-east and other onshore areas involving cross-border rivers will confront geopolitical
constraints.

Domestic energy prices will need to rise to make shale viable, but this risks stoking social unrest.

Falling gas production could be symptomatic of endemic problems in India's upstream regime, which has
implications for shale.

Four of India's 26 basins have potentially recoverable shale deposits. These are the Cambay, Cauvery, Krishna
Godavari and Damodar basins, located in western, southern, southern offshore and northern India, respectively.
Additionally, data are being gathered on the Gondwana and Assam-Arakan basins (in north-central and north-east
India).

Questionable potential.

However, existing geological data point to considerable uncertainty in resource
potential.

Varied estimates.Estimates published by the US Energy Information Administration
(EIA), the US Geological Survey (USGS) and India's Oil and Natural Gas
Corporation Limited (ONGC) vary widely. The EIA places potentially recoverable
shale oil and gas reserves at 290 trillion cubic feet (tcf), whereas USG and ONGC
put shale gas reserves at 48 tcf and 6.12 tcf, respectively.

Excessive optimism?. Current estimates identify the Krishna Godavari basin as
the most promising prospect for shale since infrastructure for gas evacuation
already exists here. However, past initial reserve assessments have tended to
be over-optimistic: gas discovery in the Krishna Godavari basin was revised
downwards from 11 tcf in 2004 to 3-5 tcf in 2011.

Regional variations.Shale formations are typically heterogeneous in geology
across regions and likely to require localised procedures and technology.
Resource potential is therefore likely to become clearer once more wells have
been drilled and the costs of drilling relative to domestic prices are established.

Moreover, technically recoverable reserves are relatively small compared with the United States (862 tcf) and the
world total (6,622 tcf). They are dwarfed by India's coal reserves of 42,420 million tonnes of oil equivalent (mtoe)
or 1,803 tcf of gas equivalent. However, shale could add 1,260 mtoe to India's proven energy reserves,
particularly substituting oil and complementing gas.

Urgent needs.

The natural gas market is currently undergoing reforms, which
were triggered by the start of production from India's largest

offshore discovery in 2009. The urgency of continued reforms is necessitated by the rise in imports and the fall in
domestic gas production ( see INDIA: Energy import strategy faces growing risks - December 7, 2012):

Imports have increased steadily over the last decade; by 2012 India was importing 80% of oil, between 20-30% of
gas via liquefied natural gas (LNG) and 11% of coal.

Gas production from the private sector, which saw an upswing in 2009 and overtook public sector production, has
been falling since 2011.

Therefore, the gas market holds significant potential for shale given its shared infrastructural requirements.
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Policy reform.

The government in 2009, in order to meet a predicted trebling
in primary energy consumption from 559 mtoe to between
1,514-2,289 mtoe by 2030 in an environmentally and
economically sustainable manner, pledged a policy focus on
gas, alongside nuclear and renewable fuels. Since the demand
for gas lies primarily in the power and fertiliser sectors --
which collectively consumed 60% of total domestic and
imported natural gas (60 billion cubic meters) in 2011 -- the
government has initiated reforms in both sectors:

Policy reform encouraging greater gas-fired power generation
was introduced in 2011 via Merchant Power Plants (ie plants
generating power for sale in the open market) and Captive
Power Plants (ie plants generating power for in-house
industrial consumption). While total captive generation has
been estimated at a third of total installed capacity of 200,000

megawatts, gas-fired generation within this is relatively small (about 10%). Together with the abolition of import
taxes on LNG for power generation in 2012, the small share of gas in total installed capacity suggests that the
government will continue to focus on increasing gas-fired generation.

In fertilisers, reforms have mandated the conversion to gas of all naphtha-based manufacturing plants. Further,
the prices of fertilisers (urea) for greenfield plants were increased and pegged to the prices of gas produced under
the New Exploration Licencing Policy (NELP).

Political constraints.

India faces several political constraints in tapping its shale potential:

Land acquisition is legislated by state governments, and land disputes are
common (see INDIA: Land reforms remain complex and contested - January
22, 2013). Most recently, in January, West Bengal experienced some unrest
related to land compensation for Essar Energy's coal bed methane projects.

Population density in India, at 382 people per square km, is extremely high, and onshore operations typically
require large geographical spaces or extensive resettlement.

Water, another state subject, is a potential risk factor for onshore shale, particularly when involving interstate
boundaries. Shale wells require between 11,000-15,000 cubic metres of water on average. This is about 15% less
than volumes required by resources such as coal, but the intensity of drilling means that water is required at short
notice and for sustained periods of time. The north-east sedimentary basin identified as a potential shale reserve
shares water resources with Tibet, and the construction of three hydropower dams at Dagu, Jiacha and Jiexu on
the Brahmaputra River by China portend geopolitical constraints.

Environmental regulation is shared between the federal and state governments, but is largely under the purview of
the states through the umbrella legislation of the 1986 Environmental Protection Act. Although this could allow
regional governments some flexibility to tailor regulations to local conditions facilitating localised exploration,
environmental protests could lead state governments to halt industrial ventures on political grounds.

Offshore operations, by contrast, would likely face fewer constraints as these are the remit of the federal
government.
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Upstream hurdles.

The structure of the upstream industry has generally not been conducive to the rapid development of
hydrocarbons. Bidding rounds for conventional gas since 1999 have resulted in a duopolistic market structure, with
most of the total acreage auctioned split between ONGC and Reliance Industries Limited (RIL). Large majors are
absent, with some exceptions -- BP, which farmed into RIL's operations in 2011, and BG, which entered India's
upstream sector in 2002. This poses long-term problems: The US experience suggests that small independents are
able to sustain production only up to their short-term economic thresholds. The presence of energy majors is
required to sustain production beyond these levels and to provide continued investment in technological
development.

Constraints in the upstream industry are exacerbated by the lack of favourable credit markets, which in the United
States enabled smaller independent companies to access the capital necessary for technological innovation.

Nonetheless, Indian companies are very likely to participate in a bidding round for shale and have been acquiring
equity in overseas shale in pursuit of technology. RIL signed three upstream joint ventures with Cheniere, Pioneer
Natural Resource and Carrizo Oil and Gas in the United States, and the Gas Authority of India Limited (GAIL) has a
20% stake in Carrizo Oil and Gas's Eagle Ford acreage.

India also lacks a strong, responsive upstream services industry.

Pricing.

Domestic gas pricing remains crucial to the successful development of shale gas, as the costs of drilling relative to
domestic prices will determine the commerciality of shale. Here key constraints lie ahead.

Prices of conventional gas have since 2009 been fixed at 4.2 dollars per million British thermal units and pegged to
Brent crude with a floor (25 dollars per barrel) and ceiling (60 dollars) -- a formula that quickly became redundant
as Brent crude crossed 100 dollars per barrel shortly afterwards. These prices are currently under review and a
different formula is expected to be adopted from 2014. It is estimated that prices will need to at least double to
incentivise investments in shale, with associated downstream price reform. Within the next few months, the
government will revise the pricing formula post-2014 to reflect global trends.

A likely option is a 12 month trailing average price derived from:

the volume-weighted average of netback prices to producers at the exporting country wellhead (for Indian
imports); and

the volume-weighted average from three major markets: the US Henry Hub, the UK National Balancing Point and
the netback price of Japan Customs Cleared.

It is expected that this formula will be reviewed on a five-yearly basis.

Infrastructure.

Infrastructure is another potential constraint. India has seven major gas transportation pipelines and regional
networks, but only two trunk pipelines, connecting east-west and west-north. Opportunities to distribute supplies
are therefore mainly regional rather than national.

Therefore, infrastructure development by the private sector is likely to be determined by the location of coastal
LNG regasification terminals. The west coast has six of the existing and planned terminals, while the east coast has
two planned terminals. Shell in February announced plans to invest in an additional terminal on the east coast, as
part of a larger downstream initiative.
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The government is also making efforts to boost infrastructure, for example by expanding the natural gas pipeline
grid from 12,000 km to 30,000 km by 2017. GAIL is the most significant investor in intra-state and inter-state
transportation, including city gas networks. The latter currently cover 50 towns and cities with the potential for
expansion to 300.

Failure to develop pipeline infrastructure quickly enough alongside investments in gas consuming sectors could
result in idle facilities, particularly in gas-fired generation.

Draft shale policy.

India published a draft shale policy in 2012, which is likely to form the basis of its upstream regime for shale:

The policy is based on NELP, but with amendments to address concerns over potential slowdowns in the pace of
exploration: 235 exploration contracts were signed for conventional hydrocarbons over the past two decades,
covering more than 50% of the sedimentary basin. However, over a period of two exploration cycles, only one
'giant' discovery of gas was made, in 2004 (Krishna Godavari basin).

The policy introduces a system of royalty and production-linked payments based on pre-specified production slabs.
This replaces the system of royalty, cost recovery and profit-linked payments applied to conventional
hydrocarbons, which arguably encouraged the gold-plating of investments and delays in the development of
discoveries.

Companies with existing holdings of acreage are to be offered right of first refusal in the event that shale reserves
are found within their holdings. This could signal advantages for companies operating in producing areas such as
the Krishna Godavari basin, which may be in the process of developing their conventional reserves, in terms of
synergies in capital costs.

Policy drawbacks.

However, the policy has several drawbacks:

It places greater weight on potential fiscal revenues to the government than on proposed work programmes, in the
evaluation of companies' bids for acreage. This is contrary to a key catalyst of the US shale programme which
encouraged drilling in the exploratory phase.

It fails to resolve a contractual conflict that has existed in the Model Production Sharing Contracts for conventional
gas since 2008 -- granting gas producers 'marketing freedom' to sell their gas within India while simultaneously
subjecting them to a 'gas utilisation policy' which lists priority sectors to which the gas must first be supplied.

Rainwater harvesting is proposed as a solution to water requirements. H-owever, given India's erratic monsoon
record, this provision fails to resolve the water issue. The policy is subject to the 1974 Water (Prevention and
Control of Pollution) Act, which includes 'subterranean waters' within its jurisdiction, but fails to outline specific
regulation for shale.

Past investment risks have included the withholding of defence or other permits by associated ministries, due to a
lack of coordination within the government on awarding blocks of acreage for exploration. The draft policy pledges
to obtain 'in principle' approvals from other ministries (such as Defence and Environment) but past experience
indicates that this is likely to remain a risk.

These drawbacks, coupled with the various economic and political constraints, raise doubts about the effectiveness
of the policy and India's ability to exploit shale gas potential.

CONCLUSION: India will announce a bidding round for shale exploration either in December 2013 or after April
2014. However, much depends on whether geological studies can be completed quickly enough. The draft shale
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policy is likely to be adopted although it overlooks the main catalysts involved in the US shale boom. Indian
exploration and production companies, which have been proactive in acquiring technology overseas, are more
likely to dominate the bidding rounds than international majors. Offshore resources are likely to receive greater
attention than onshore, due to greater political constraints associated with the latter.
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