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UNCONVENTIONAL HYDROCARBON-BASED SOURCES  

Possible Source of India’s Energy Security? 
 

Medha Nibhanupudi 1* 

 
With an increasing population and economic activity, India’s primary energy consumption is 

expected to increase by 156 per cent by 2040. In 2017, coal, crude oil and gas accounted for 

56 percent, 29 percent, 6 percent of India’s primary energy consumption. While India’s 

production of coal has increased since the 2000’s and it continues to depend on coal to meet its 

significant energy needs, coal is the largest source of CO2 emissions and air pollution in India. 

Despite this, India has recently relaxed regulations in the coal industry to augment its self-

sufficiency in the energy industry. Meanwhile, around 80 percent of crude oil and 40 per cent 

of natural gas consumed by India are sourced via imports. The Indian government intends to 

reduce its dependency on imports by 10 percent. It is expected that, by 2040, India’s 

consumption of coal will be around 48 percent and of oil to be around 23 percent alongside an 

increase in consumption of gas upto 8 percent (BP Energy Outlook, 2019).  

 

 India holds vast resources of unconventional hydrocarbon-based resources such as coalbed 

methane and gas hydrates that could supplement India’s growing consumption of gas while 

reducing its dependence on imports and coal. However, India’s production of these resources 

is either in the nascent stages as in the case of coal bed methane or yet to be commercially 

viable as in the case of gas hydrates. The Indian government, nevertheless, has recognised the 

role that unconventional sources could play in fulfilling India’s energy needs. According to the 

Hydrocarbon Vision 2025 released by Ministry for Petroleum and Natural Gas, one of India’s 

medium-term objectives under natural gas would be to tap into unconventional sources such as 

coal bed methane, gas hydrates, etc. India has implemented various measures and relaxed 

regulations to create incentives for investments in the energy sector. In 2018, the Union cabinet 

approved a policy that allowed contractors to exploit unconventional hydrocarbons in their 

allotted areas. It also allows contractors with licenses to utilise coal bed methane to exploit 

other hydrocarbons (ET Bureau, 2018).  

 

COAL BED METHANE 

 

Coal bed methane is a source of natural gas, directly extracted from coal. The process involves 

drilling into coal seams and removing underground water to reduce pressure to release methane 

gas from the soil. The Directorate General of Hydrocarbons, Ministry of Petroleum and Natural 

Gas, estimates India’s CBM resources at around 92 trillion cubic feet (TCF). India’s coal and 

CBM deposits are found in 12 states with the Gondwana sediments of Eastern India holding 

the largest reserves. The Gondwana sediments also holds blocks that currently produce CBM. 
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Areas that offer prospects for development of CBM include Damodar Koel valley and Son 

valley in Eastern India. CBM production in India for 2018-19 was approx. 6.88 MMSCMD 

and is expected to increase to 9.40 MMSCMD during the year 2021-22 ("Unconventional 

Hydrocarbon", n.d.). In addition, areas with coal deposits under the leasehold of Coal India, 

which are yet to undergo evaluation are estimated to contain 90 TCF of CBM (Joshi, 2020). 

 

Challenges  

Poor permeability of coal seams poses as a challenge for extraction and production of CBM.  

The gas and the quantity present within the coal depends on the type of coal. Further, the fact 

that CBM is a finite source implies that its productivity would decline over a period of time. 

Scientists have suggested using microbial matter to produce biogas consisting of methane and 

carbon dioxide in coal seams to replenish methane, improve productivity and delay reduction 

of methane (Basu, n.d.).  

 

Unlike traditional hydrocarbon-based resources such as natural gas and crude oil that can be 

extracted through installation and drilling of a well, extraction of coal bed methane requires 

installation of numerous wells. However, land acquisition is a challenge in agricultural 

dominant economies like India. Further, operators have to invest to develop pipeline 

infrastructure. Widespread availability of coal which is cheaper than CBM creates lesser 

incentives for users to consume CBM (Joshi, 2020). 

 

R&D Initiatives 

ONGC Energy Centre (OEC) in collaboration with TERI, undertook research to develop 

microbial processes and improve enhance production of CBM. In the field tests that were 

undertaken, it was observed that gas production in two depleted CBM wells that the technology 

was introduced to, increased by around 2-4 times. Microbial processes are being developed to 

replenish energy in CBM wells with marginal amounts and wells where no biogenic methane 

has been reported. Microbial processes may be also useful in recovering energy from coal 

seams that are difficult to access. India’s coal reserves are estimated to be around 319.04 billion 

metric tons and considering only 15-20 percent of coal is extractable, microbial processes offer 

opportunities to recover energy from coal seams that are difficult to access. 

 

When compared with conventional hydrocarbon-based sources such as crude oil and natural 

gas, a CBM well productivity is relatively low at approx. 3,000 m3/day and reduces over a 

period. Considering the investment is high and productivity declines over time, microbial 

intervention to increase productivity and longevity would ensure the returns on investment are 

generated and viable (Basu, n.d.). 

 

GAS HYDRATES 

 

Gas hydrates in form of ice-like structures with gas molecules trapped within water molecules. 

According to a 2014 statement issued by the Ministry of Petroleum and Natural Gas, India’s 

gas hydrates are estimated to be around 1894 Trillion Cubic Meters with large quantities 
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present in Krishna Godavari, Mahanadi and Andaman basins. As stated by (Sain & Gupta, 

2012), a production of about 10 percent from India’s gas hydrate reserves would cover India’s 

energy needs for up to a century. The Krishna-Godavari basin is confirmed to have large 

deposits of highly saturated gas hydrates, estimated at around 100-130 trillion cubic feet, with 

possibly greater potential than the largest gas field in India (Sain & Gupta, 2012).  

R&D Initiatives 

 

India started the National Gas Hydrate Programme in 1997 with assistance from a consortium 

of foreign companies and organisations. A R&D centre for gas hydrates has been set up by 

ONGC. The Oil Industry Development Board (OIDB) approved grants of Rs. 200 crore for 

R&D activities to be shared among OIDB, ONGC, GAIL India, Oil India and Indian Oil 

Corporation. Various initiatives are being undertaken to determine the viability and feasibility 

of certain areas such as the Krishna Godavari basin (where reserves are easily extractable). 

India’s ONGC has partnered with the US Geological Survey and the Japanese Drilling 

Company to conduct a study to develop existing technologies and make them commercially 

viable.  India is collaborating with Germany as well as Canada to undertake R&D activities to 

develop technologies for the extraction of gas hydrates (Jacob, 2018).  

 

Challenges 

There are several challenges surrounding the extraction of gas hydration and the subsequent 

production of methane from hydrates. Gas hydrates are found in areas with extremely high-

water pressure or low temperatures, that are difficult to reach. For instance, while conventional 

hydrocarbon-based sources such as oil and natural gas are found in the deep portions 2,000 to 

4,000 m below the ground or sea level, gas hydrates are found up to 500m below the sea floor.  

In addition, methane is highly volatile and its expansion as it passes from a high-pressure to 

low-pressure environment is yet another challenge that would complicate extraction and would 

add to the cost of the process (Zogopoulos, 2019).  

 

For an energy source to be commercially viable, the cost of its extraction and production must 

be lower or similar to that of existing conventional hydrocarbon-based sources. Natural gas 

produced through methane hydrates must be priced similarly or lower than natural gas 

produced conventionally or certain unconventional sources such as shale gas. The additional 

cost that is likely to be incurred when extracting from gas hydrates as opposed to conventional 

gas deposits is estimated to be around USD 3.40 to USD 3.90 per MMBtu (Zogopoulos, 2019). 

Quantities available for extraction and production must be adequate to ensure viable rate of 

returns on investment. The difficulties surrounding the extraction of gas hydrates have led 

experts to believe that only a proportion of reserves can be exploited economically.  

 

There are serious environmental concerns surrounding gas hydrates. The process of extraction 

of gas hydrates could affect the stability of the seabed and cause oceanic landslides, further 

leading to a leakage into the atmosphere, of methane gas which is a greenhouse gas and approx. 

30 times more dangerous than CO2 (Zogopoulos, 2019).  
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TIGHT GAS 

 

Tight gas refers to natural gas present in extremely impermeable and hard rock. Tight gas is 

also present within sandstone and limestone formations. Around 26 basins containing tight gas 

have been identified in India with area amounting to 3.14 million sq.km. These regions were 

divided into four categories depending on their feasibility. The basins of Krishna-Godaveri, 

Cauvery, Cambay and Vindhyans hold large amounts of tight gas deposits (Kumar & 

Shandilya, 2013). Technology used to develop shale gas deposits in the US such as 3-D 

seismic, hydraulic fracturing and horizontal drilling have made extraction and production of 

tight gas commercially viable in India.  Reserves have been established and wells have been 

drilled into various regions ("India's tight-gas boost", 2010).  

 

CONCLUSION 

 

While production of certain unconventional hydrocarbon-based sources such as coal bed 

methane is still in nascent stages of extraction and production, a commercially viable and 

feasible method of extraction of gas hydrates is yet to be determined. Further, these 

unconventional resources require large investments and have to compete with resources such 

as coal, crude oil and conventionally extracted natural gas, which can be extracted with 

relatively lower costs and valued at lower prices. India’s demand for energy will, no doubt, 

increase in the long run and so will its interest in reducing its dependence on imports, however 

given current technological and infrastructural capabilities, it is unlikely that unconventional 

sources would emerge and contribute significantly to India’s energy security. Nevertheless, 

stakeholders should continue to undertake R&D to find means of viable production or invest 

in increasing production because they could contribute, albeit not significantly, towards India’s 

efforts at achieving energy self-sufficiency.  
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