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1. Introduction

A number of factors have put India back in the spotlight as a potential future growth market for gas.

Among these are: the decline of gas in European

ene

energy importer to exporter, a tempering ienergChi nabs

consumption, and the expectation of an oversupplied gas market up to the mid-2020s. The view on
gas from within India has, on the other hand, been in constant flux over the last decade, with no
realistic vision or long-term objectives on its role in the energy mix. No confident assessment of gas
demand in India has been possible so far, as the Indian gas market as a whole has been comprised
of two segments: one using gas allocated at government-controlled prices, and the other paying
market prices for imported LNG.! Some degree of overlap between the two segments makes the
picture even messier. Consequently, government projections of future demand have tended to be
over-optimistic, and international assessments by multilateral institutions cautious yet confused. Yet, a
developing country of over one hillion people cannot be confidently dismissed as an important future
centre of energy demand. I n other words, I ndi a

Sen (2015) examined I ndiabés pefoors,andgenduded that¢chmmains
focus of reforms would continue to be around the price level, rather than designing a mechanism that

improved the overall competitiveness of gas with other fuels in the Indian market, unless two changes

occurred. First, there needed to be the implementation of a clear road map for gas pricing reform

which reflected the dynamics of the Indian gas market and secondly, a reorientation of policy towards

a longer term goal for the role of gas in the energy mix. Following the global oil (and gas) price

downturn since mid-2014, there have been several notable developments which indicate that the

outlook may be changing. The short-term developments include:

1 asignificant rise in imports of Liquefied Natural Gas (LNG) over 2015/2016;

1 the governmentds stated intention to increase
per cent -5f wietahrisnd0 3( compared with 6.5 per cent
i mportso, accompanied by st atoages-bhhasedf ect?0hemiydon

1 higher prices i linked to a basket of coal, fuel oil, naphtha and imported LNG 1 for gas produced
from deep water, ultra-deep water, and high temperature high pressure fields; and,

91 the launching of an open acreage licensing (OAL) regime allowing companies to initiate bidding
for prospective blocks, and instituting a single license for the exploration of conventional and
unconventional resources.

At the same time, there have been a series of parallel connected developments in the wider energy
sector that may be construed as longer-term determinants that could influence the role of gas:

9 I ndi ads ratification of the COP21 agreement
shar e ddssil-fomeind el ect r i c toiddppet cert, larddeduciagptize cemisspns
intensity of GDP by 33-35 per cent over 2005 levels, by 2030;

1 a domestic non-binding target to increase the share of renewable installed electric power capacity
to 175 Gigawatts (GW) from roughly 57 GW? at present;

1 the expectation that no new coal power plants would be needed, beyond those already under
construction, until at least 2027; the retirement of plants over 25 years old (comprising around 20
per cent of the fleet) with some fleet replacement; and,

1 See Sen (2015).
2 See Gol (2016a).
3 CEA (2017).
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T anintensified awareness of the need to curb air pollution in Indian states and cities, visible in the
transport and coal-based power generation sectors.

The immediate impression is that these factors further complicate, rather than clarify, the prospects

forthe future of gas in I ndiabs energy mix as they inci

considered to make any sort of informed assessment. This paper aims to disentangle these multiple
determinants and present a broad yet informed future outlook for gas.# The next section reviews short
term developments in the gas market, focusing on the period since 2015 (with references to historical
data where appropriate) including the recent surge in LNG imports. Section 3 revisits the dynamics of
gas demand in its main consuming sectors (power, fertilisers, city gas and industry). Section 4 sets
out the longer-term determinants of gas demand in India, and Section 5 discusses three illustrative
6outl ookd6 cases. Section 6 concludes.

2. Short-term Developments i areview of pricing, supply and demand

Hi storically, Il ndi abds gas prices have been deter mir

producing field. There have been frequent revisions to the regime, which began with a cost-plus
regime dominated by the NOCs until the early 1990s, followed by a regime which permitted private
companies to participate with a 30 per cent carried interest for NOCs. This was then replaced with a
liberalised profit-sharing upstream fiscal regime in 1998, followed by a revenue-sharing regime in
2016. This has resulted in a multiplicity of gas prices, as different producing fields operate under
different regimes. However, following a major reform of gas pricing in October 2014, the price of
domestically produced gas has been linked to a 12-month trailing, physical volume-weighted average
of four international Obenchmarké prices: us
and the Alberta reference price.® The formula is adjusted biannually, and previous regimes are
expected to eventually converge to the new pricing regime, upon the expiry of existing contractual
price clauses.

Figure 1: I nternational Benchmarks and I ndiabds
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4 This paper focuses on developments post-2015. For a historical perspective, please refer to Sen (2015).
5 For a full exposition of the evolution of gas prices in India refer to Sen (2015).
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While the benchmarks chosen for the new formula yielded a low price for domestic gas, the
implementation of the reform additionally coincided with the global price downturn. Consequently,
from late 2014 the domestic gas price trended even lower, and is currently at US$2.48/MMBtu®, close

to the Il evels at which it was fixed during the &era

1997 to 2009 (see Figure 1 above). Perhaps in recognition that the price was too low to incentivise
any type of domestic production, i n Apr i | 2016 the government

production from discoveries located in deep water, ultra-deep water, and high temperature, high
pressure fields. This ceiling is linked to an average of: (a) the landed price of fuel oil, (b) weighted
average landed import price of substitute fuels including coal, fuel oil and naphtha, and (c) the landed
price of imported LNG.” The formula is adjusted biannually and is somewhat more representative of
the fuels that gas is meant to be replacing in the domestic market. However, the price it yielded for the
period October 2016 to March 2017 was US$5.56/MMBtu, as against a minimum price of
US$8/MMBtu estimated to be required to incentivise substantial new volumes of domestic
production®Thepr i ce ceiling is one of the centrepie
producers o6mar keti ng farcaredfdidding ia expectad tod@nmenaehin Jalyh®

The pricing reform has failed to produce a revival in gas production. Barring a brief spike in 2009/10
driven by the eaB@brfni eolfd schpereatéeKdc by pri vate
which subsequently ran into problems and thereafter went into decline?, production has continued to
languish. NOC! production has remained flat during the 2000s, averaging just over 20 Billion Cubic
metres (Bcm) during 2006-16, with a marginal increase during 2014-16. Although 65 per cent of
licensed acreage and 56 per cent of proven reserves (1.4 Tcm??) continue to be held by NOCs, at
their current average costs of production?? relative to low domestic gas prices, they have been unable
to boost domestic supply. Figure 2 shows the extent of stagnation in the upstream gas sector since
the 2010 6peakd, dr ofeverO gercénhiraproductipn fiong theaprivate segtor.

Given the decline in domestic production, the incremental source of gas - Liquefied Natural gas (LNG)
imports i has experienced substantial growth, continuing to climb since 2004, when India imported its
first cargoes. As seen in Figure 3, LNG imports surged upwards between 2014-16, growing by 70 per
cent (from around 13.9 Mtpa to 24.6 Mtpa'4) i with imports in 2016 more than double their 2010 level.

¢ Based on Gross Calorific Value.

7 For sources of data used in the formula see http://ppac.org.in/content/155 1 GasPrices.aspx .

8 Estimated in an IHS study carried out for the Indian government. See Sen (2015).

9 See Sen (2016) for a short review.

10 See Sen (2015) and Jain (2012) for details.

1 National Oil Companies.

12 Trillion cubic metres.

13 US$3.63/MMBtu for Oil and Natural Gas Corporation (ONGC) and US$3.21 for Oil India Limited (OIL) (Sen, 2015; Sen,
2016) . O M8 edlaxcement ratie fell from 1.08 in 2012 to 0.70 in 2014 (1P). (Gol, 2016b).

14 Million tonnes per annum.
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Figure 2: Sector-wise and Company-wise Gas Production in India
60 60

50 50

30 - I B
= . .
g 30
20
2
10
1
0
0

Bcm

0
0
© ~ @ OO O « &N ™ < n o
o O O O d — — —
o O O O O O o o o o o
D A 2008 2009 2010 2011 2012 2013 2014 2015
e NOC'S s Private Companies/JV g Total B ONGQa Reliances OILm Cairns BG-Reliance-ONGiOther

Source: PPAC (2017b); DGH (2015)

Figure 3: Production, Consumption and LNG Imports
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India was importing around 27 per cent of its gas consumption in March 2014; by September 2015
this had risen to a three-year (2014-17) peak of 50 percent, dropping marginally to 47 per cent by
February 2017. An important feature of this upsurge was a change in the composition of imports: in
2010, the percentages of spot/short-term contracted to long-term contracted imports were around 18
per cent and 82 per cent respectively, but by 2014 these had changed to 46 and 54 per cent,
revealing a strong preference for flexible supply.'® India also chose not to offtake around a third of its
long-term contracted supply from RasGas Qatar, successfully renegotiating its contract in July 2015
which reportedly resulted in a halving of the contracted price from US$13.57/MMBtu in 2014 to
US$5.89/MMBtu by the first quarter (Q1) of 2016, plus a waiver of a US$1.5 Bn take or pay penalty.6
Subsequently, RasGas, whose market share dropped from around 88 per cent in 2013 to 66 per cent
in 2015, was able to regain a portion of this by Q1 2016.17 The renegotiation led the Indian oil and gas

15 EIA (2016).

16 MEES (2016).

17 Qatari gas has a comparative advantage in this regard. It takes three days to transport cargoes from Qatar to India, versus
two weeks from Europe (Hellenic Shipping News, 2016).



authorities to direct state-owned/promoted LNG buyers (such as GAIL'® and Petronet LNG) to seek
better terms on other long-term contracts.®

Before looking at which sectors absorbed the incremental LNG imports vis-a-vis domestic gas, it is

useful to revisit the two-tiered structure of gas demand described in Sen (2015). Gas that is produced

domestically is rationed by the government accordingto a 6 Gas Ut ili sation Policyd
two tiers of consumers. The first tier comprises, in order of priority:

9 city gas for households (Piped Natural Gas - PNG) and transport (Compressed Natural Gas i
CNG);

T fertiliser manufacturing plants using gas as an input;
1 LPG plants using gas as an input; and
1 gas-based power plants that supply gas to grid-connected power distribution utilities.

The priority order for tier-1 consumers has remained largely unchanged over the last decade, apart
from one major adjustment in July 2015, when city gas was moved to the top of the tier from the
bottom, displacing fertilisers. All domestic gas left over is then released into a more general second
tier of consumers, which includes:

9 steel, refineries and petrochemical plants;

q city gas for industrial and commercial consumers;
1 captive and merchant power plants; and

1 other consumers, feedstock and fuel.

In 2014, tier-1 consumers accounted for close to 90 per cent of domestic gas consumed, and just

over 50 per cent of LNG imports consumed, whereas tier-2 consumers accounted for around 10 per

cent of domestic gas and just over 40 per cent of LNG imports consumed.?The LNG i mport oOups
in recent months has in contrast been driven predominantly by the main tier-2 consumers. As seen in

Figure 4, the industrial sectors (petrochemicals, refineries, LPG shrinkage, iron and steel, and other

industry) accounted for 45 per cent of LNG consumed between December 2015 and February 2017.2

This was followed by the fertiliser sector, which consumed roughly 30 per cent of imported LNG. The

city gas sector consumed a relatively low amount i 12 per cent of imported LNG i over this period,

but had the fastest growth in imported LNG consumption, which increased by 30 per cent.??

18 Gas Authority of India Limited.

19 Chakraborty and Sundria (2016). No outcomes had been reported at the time of writing.

20 Sen (2015).

2! These are the months for which reasonably reliable data is available.

22 In comparison, industrial consumption of imported LNG grew by 15 per cent and fertilisers by 7 per cent.



Figure 4: Sector-wise Consumption of Gas, December 20157 February 2017
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Consumption of LNG imports by the power sector fluctuated over the same period, rising from roughly
14 per cent of imports in December 2015 to 17 per cent by March 2016, but declining to 7 per cent by
March 2017. This fluctuation was in large part due to the introduction of a temporary subsidy to gas-
based power generators in January 2015 to make gas competitive with alternate fuels (primarily coal)
in the electricity sector. The subsidy T which was financed through a combination of federal funding,
state government exemptions on local taxes on imported LNG, and reduced transportation tariffs and
margins for GAILT was provided on a power tarif f-howsf(kWh)p t o Ruj
and was aimed at reviving around 18 Gigawatts (GW) (out of 24 GW) of idle gas-fired power capacity
in an attempt to reduce | ndi aéa thetime.? This iftedesshog-tetmr i ci t y
power demand, but the government did not renew the subsidy in its February 2017 Federal Budget.
This may have been partly due to the reported reluctance of some entities to continue offering tax

exemptions. This may have contributed to the downturn in power sector consumption of LNG
imports.?*

Despite the difficulties with assessing both demand and supply, national and multilateral agencies
have attempted some broad projections on the anticipated outlook for gas in the Indian market.
Figures 5 and 6 below assemble three prominent projections: the World Economic Outlook New
Policies Scenario (IEA, 2016) published by the International Energy Agency (IEA), International
Energy Outlook (EIA, 2016) published by the US Energy Information Administration, and a forecast
published by Indiads downstream gas regul atofi, t he

(PNGRB) which adjusts pr oj ec'tFiveoYea Pldndawnwaldstareflacbes ( er st v
6 r e a longsterm scehario for gas demand and supply. 2

2 See Gol (2015a).

24 Hellenic Shipping News (2017).

Xl ndia Vision -thi9sedhario diginally exsendedoodly to 2030 but projections to 2040 were extrapolated using a
Compound Average Growth Rate. Readers are directed to original sources for detailed assumptions. The five year plans have
been retired, but have yet to be replaced with an alternative outlook.



Figure 5: Supply Projections Figure 6: Demand Projections
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Two observations can be made from the above: first, the PNRGB projection is far more optimistic than
those by the multilateral agencies i this holds true for previous government forecasts.2® Second, the
divergence between multilateral agency forecasts is much less for supply projections (174-180 Bcm
by 2040) than demand projections (55-90 Bcm by 2040) 1 the latter being largely due to the
complexities of assessing the two overlapping markets, as described in the introduction.
Nevertheless, recent history suggests that conservative forecasts tend to be more accurate than over-
optimistic forecasts. In late 2016, the Indian Ministry of Petroleum and Natural Gas released a
statement on fishibfatsieng e lc?pdnoaithotigh nocoffigabtarget has been set, a
goal of doubling the share of gas in the energy mix, from 6.5 to 15 per cent has been referred to by
senior oil ministry officials. The timeframe for this is, however, unclear. It appears that even a medium
term timeframe would be challenging 1 for instance, a study by Crisil Research?® estimates that a
target year of 2020 would require gas consumption to double to over 100 Bcm. As domestic
production is unlikely to rise to meet this, it would have to be met through LNG imports (which would
need to rise to 65 Bcm), which in turn would require regasification capacity to triple to 60 Mtpa from
25 Mtpa at present. Furthermore, the IEA (2016) predicts that the share of gas in primary energy
demand will remain below 10 per cent well into the 2030s. Ultimately, in order to make any

assessment of the future of gas in Indiads energy

dynamics of gas demand in the main consuming sectors.

3. Revisiting the dynamics of sector demand

Gas consumption in India is broadly driven by four sectors: fertilisers (in which manufacturing and
retail prices are regulated), power (in which end-user prices are regulated), city gas (in which prices
are deregulated) and other industry, which comprises refineries, petrochemicals, iron and steel, and
merchant/commercial consumers of gas (in which prices are deregulated). The economics of gas
demand is driven by a combination of government policy and competitiveness with the price of gas
substitutes.

®This is because government forecasts are typically carried

27 Gol (2016b).
28 Business Standard (2016).
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3.1 The Fertilisers Sector

Consumption of gas in fertilisers is driven by the consumption of urea (used in agriculture), which
accounts for the largest proportion (around 64 per cent) of fertiliser products produced in the country.
Around 90 per cent of urea manufacturing capacity is gas-based, with the remaining 10 per cent
based on naphtha. There has been a push to convert all urea manufacturing capacity to gas, partly to
reduce I ndiads dependence on oi ¥ Indancdnsumesiroughly 8d u c t
Mtpa of urea (2015 estimate), of which 25 Mtpa is domestically produced (using gas or naphtha) and

8 Mtpa is imported.3°

Figure 7: Production, Imports & Projected Demand for Fertiliser
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As seen from Figure 7, roughly a quarter of urea consumption has been met through urea imports
since 2010. Urea consumption is expected to reach 38 Mtpa by 2024.3! The retail price of urea (along
with other fertiliser products) has long been subsidised (at nearly 50 per cent) to the farmer i an
important electoral base for all Indian governments32i making this sector relatively price inelastic.

(n

Aut |

The fertiliser subsidy bill (which at roughlyUS$8 Bn is I ndiads second | argest

mainly driven by the differential between the prices of domestic gas, imported LNG, and imported
urea, with government policy usually favouring the cheapest option which is generally domestic gas.33

In January 2015, in order to boost urea production and reduce de pendence on urea i
price poolingd scheme was created, whereby ur ea
requirements to a pool operator, which sources any imported LNG that is needed to meet incremental
demand for gas in the sector.3* The imported LNG is pooled with domestic gas and sold to
manufacturing plants at an average uniform price. As seen in Figure 8 below, this scheme was
successful in reducing the urea subsidy bill i which had been climbing since 201037 by 7 per cent
between 2015 and 2014, and stabilising it in 2016. It also increased urea production in 2015 (as seen
earlier, in Figure 7). The scheme has been partly responsible for the high share of LNG imports

Xl ndiabs cur r e ainstaredace oiliarsl gas enpoirtsoby 10 per cent by 2022. See PIB (2016b).
30 Roughly 2 Mtpa of imports are based on cheaper long-term contracts from Oman, which run until 2020.
31 PIB (2015). Demand projections for 2019-2024 are based on simple linear extrapolation by the author.

20Over 50 per cent of the population are engaged in agriculture,

33 Jain (2012). Up to January 2015, incremental demand was primarily supplied through urea imports.
34 PIB (2015).
35 The drop in domestic gas production from its 2010 peak contributed to the higher subsidy bill.
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consumed in the fertiliser sector over the past 18 months. Figure 8 also shows the difference between
the prices of imported urea and the retail price of urea to farmers, indicating the amount of subsidy.

Figure 8: Subsidy to Fertiliser (LHS) & Retail Price of Fertiliser (RHS)
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Despite a decline in international urea prices, in May 2015 the government announced its intention to

reduce urea imports (and later, to end them by 2022)36 through improving the efficiency of existing

plants and reviving old units (equivalent to additional urea manufacturing capacity of 2.6 Mtpa).%’

Rather than removing the subsidy altogether i which would be politically difficult if not impossible i

the government6s chosen policy has beamproourantiehtefr t o st
feedstock, and also to plug leakages in the subsidy mechanism using direct cash transfers to bank

accounts of eligible recipients, including fertiliser marketing companies, and eventually, farmers.38

Based on a broad extrapolation of official demand projections, India may need an additional 5 Mtpa of

urea by 2024 (Figure 7). These dynamics, and the fact that there is no long-term substitute to gas in

this sector, i mply that that the us esepsectogandthati | | con
at least in the short-term, there will continue to be a significant role for imported LNG. We return to

this in Section 4.

3.2 The Power Sector

Gas forms roughly 8 per cent of 1 ndiads tW.Oatbf i nstal
the 23 GW officially monitored by the power ministry3°, around 20 GW is connected to the gas

grid/main gas pipelines and 3 GW is connected with isolated gas fields. Of the grid-connected

capacity, 34 per cent is meant to be supplied withgas alloc at ed f r o6 G hkel dKK (di scuss
Section 2) and 40 per cent with gas allocateld from
consumption). Thus, 5.27 GW of capacity stands without any specific domestic gas allocation. An

additional 3.89 GW can reportedly be commissioned in the short-term, if the supply of gas is made

available.*°

36 See Livemint (2017).

37 PIB (2016c).

®This is based on a major social security reform called O6Aadhaar
Number & based on their biometric data. I't has ble8Bnoeslisidesat ed t hat
See TOI (2017).

3% No details were available on the remaining 2 GW (NEP, 2016).

40 NEP (2016).



Figure 9: Gas Based Power Capacity & Gas Supply to Power Sector

£ s
§45 259
> 40 >
g 35 205
3@ 30 &
3 150
@ 25 5
= =
22 10
o 15 S
2 10 5 8
) 0
x 5 D
g o 03
O

2007 2008 2009 2010 2011 2012 2013 2014 2015

mmm Gas Requirements at 90% PLF (Bcm)
Average Quantity of Domestic Gas Supplied (Bcm)
e Gas Capacity (GW)

Source: NEP (2016)

As Figure 9 above shows, despite the increase in gas-fired power capacity over the last 10 years, the
amount of domestic gas supplied to power has fallen sharply since 2010, leading to a considerable
amount of stranded capacity (estimated at around 14 GW in 2017).4! This has been accompanied by
a drop in the average Plant Load Factors (PLF) of gas-based power plants, down from 55 per cent in
2007, to 23 per cent in 2015. Power generators have been unable to resort to imported LNG to make
up the deficit for two reasons: firstly, gas cannot compete with low-priced domestic coal in power
generation, given the system of merit-order dispatch whereby the cheapest electricity is dispatched
first. This is particularly the case given the absence of an explicit disincentive to coal use, such as a
carbon tax set to high enough levels.*? Secondly, electricity tariffs to end-users are regulated by state
governments who have autonomy over electricity policy. Consequently, end-user tariffs have been on
average 20 per cent below the cost of supply in many states, making any pass-through of higher
priced LNG imports difficult.*® In the past, any power shortages have been bridged by consumers
themselves mainly through the use of cheap decentralised diesel-fired generator sets, rather than
imported gas. India has however managed to reduce its overall electricity deficit (albeit not its peak
deficit) dramatically from double digits in 2009 to around 1 per cent by April 2017, through a concerted
effort to streamline coal supply chains and boost domestic coal production in the past two years.**

The heterogeneity of electricity sector structure and regulation precludes a straightforward

assessment of the potential for gas in power. However, Figure 10 below updates a broad comparison

that was originally provided in Sen (2015).45 Figure 10 i which is meant to be illustrative rather than

definitive 1 reflects the poor competitiveness of gas with coal at delivered prices above

US$4.55/MMBtu. Although this cannot be applied generally across the entire Indian power sector for

reasons mentioned above, it is in line with t he I ndi an Power Mi ni sterds
t e

US$5/ MMBtu as a o6viable propo&itiond for gas in h o

41 See HT (2017).

42 As discussed later in Section 4, the current tax on coal production is insufficient to incentivise switching.

43 CEA (2017).

4See Singh (2017).

% The average selling price of power has been estimated at around 3. 2/ k Wh, and the fixe®d cost at
corresponds t o a -46 WipianiM¥ Ifor & gashasedpgower staion (ICRA, 2014; CRISIL, 2010). Jain (2011,

p.44) estimates that this fixed cost is for a medium sized power plant. Every US$1/MMBtu increase in gas prices leads to an

increase o f Uus$1. 3/ MMBtu in the delivered price of gas to power, and
(Gol, 2013a).

46 See Singh (2016).
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Figure 10: Competitiveness of Gas with Coal in Power Generation
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The 60 per cent increase in the cost of imported coal during 2016 is, however, likely to push up the
cost of power for plants which rely on imported coal supplies. This in turn puts pressure on those
producers who have entered into long-term contracts with power distribution companies for coal-fired
power supplies which do not allow for a pass-through of escalated fuel costs.#” The temporary pooling
of domestic gas with LNG imports marginally improved the PLF of gas-based power plants, which
rose from 18 per cent in January 2015 to 23 per cent in October 2016, as it allowed gas to be
supplied at competitive prices to the power sector. However, both the ending of the scheme and an
uptick in global LNG prices have made gas unviable in the power sector yet again. The above
dynamics suggest that gas has a limited role in the power sector unless its comparative advantage as
an environmentally 0cl éaxpkilydtakdnunelaccoumst,| edherithroegh the

provision of a subsidy to gas-fired power, or through the imposition of an equivalent tax on coal-fired
power.

3.3 The City Gas Sector

As discussed in Section 2, city gas demand is split between tier-1 (households and transport) and tier-
2 (commercial and industrial) demand. Tier-1 consumers utilise primarily domestic gas but also some
LNG imports, whereas tier-2 consumers utilise domestic gas left over from tier-1 demand, plus LNG
imports. City gas is a relatively new and expanding sector, primarily limited to urban areas. It
established its market share primarily through the enforcement of environmental legislation in the
early 2000s to curb air pollution in city-wide transportation systems, following which it is being
gradually adopted as a 6cl eaner 6 al t eealsn@N\Giisvhew
prevalent in around 11 (out of 29) Indian states, with many cities mandating its use in public transport
(taxis, auto-rickshaws and buses). Sales of CNG in 2015 grew by 5.8 per cent over 2014.48 The
competitiveness of CNG and PNG in the Indian transport and household cooking sectors are
illustrated in Figures 11 and 12, respectively.

47 See Sengupta (2016).
“8 The growth rate of CNG sales has generally been quite high, partly due to a low base. For instance the sales of the three

largest city gas companies (Indraprastha Gas Limited (IGL), Mahanagar Gas Limited (MGL) and Gujarat Gas Company Limited
(GGCL) grew at 9 per cent/year during 2008-11 (Sen, 2015).
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Figure 11: Competitiveness of CNG Figure 12: Competitiveness of PNG
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In the transport sector, CNG competes with diesel and gasoline (petrol), the prices of which have
been deregulated and are adjusted fortnightly in track with international oil prices. As seen from
Figure 11, taxes make up a large component of diesel and petrol prices, making CNG competitive
with both even at higher gas prices.*® Conversely, it means that substantial downward adjustments to
taxes and further global oil price declines could worsen the competitiveness of CNG. In the household
sector, PNG competes mainly with subsidised liquefied petroleum gas (LPG) which is sold in 14.2 kg
cylinders to households and used for cooking. The LPG subsidy is limited to 12 cylinders per
household each year, after which consumers pay commercial rates. Unsubsidised LPG (for
commercial users) is also sold, at market prices. The estimates in Figure 12 are based on prices and
taxes in Maharashtra®, but they differ across states. Both figures suggest that city gas can bear
higher prices and remain competitive with the main substitutes. The absence of price controls on city
gas distribution entities suggests that higher prices could if necessary be passed through.

There are around 18 CNG distribution entities operating across various states. Growth in this sector is
severely constrained by infrastructure 7 there are roughly 3 million CNG vehicles®! but only 1,167
CNG filling stations, leaving just one filling station for every 2,438 vehicles.5? CNG infrastructure is
also disproportionately skewed towards three states: the National Capital Territory of Delhi (418
stations), Gujarat (317 stations), and Maharashtra (230 stations).>® The same companies operate in
the PNG segment across the same states, and there are plans to developone hundred 6&ésmart
through the expansion of city gas infrastructure to semi-urban areas.>* There are 3.35 million PNG
connections (consumers)®®, of which 99 per cent represent the household/residential segment, with
the remainder being industrial and commercial consumers. The infrastructure constraint is partly

4 The breakup of CNG prices into costs, margins and taxes was unavailable and the graph shows the retail price of CNG in

Delhi, measured in US$/MMBtu at different domestic gas prices. The graph utilises assumptions on CNG costs from Sen

(2015, p.49). It should be noted that India levies a multitude of taxes on products, including varying state taxes and federal

taxes. I ndia is due to i mplement a 6Goods and Services Tax06 refor:i
0 The price breakup (into costs and taxes) was obtained from MGL (2016).

5! This represents roughly 1.7 per cent of the fleet of two wheelers, cars, jeeps and buses (181 million); and 12.4 per cent of the
fleet of cars and buses (24 million).

52 Data from PPAC (2016a).

53 PPAC (20164a).

5 We return to infrastructure in Section 4.

%5 PPAC (2016c). As disaggregated data is unavailable we assume that every connection represents one household.
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illustrated by the difference between forecast and actual gas consumption in this sector, as seen in
Figure 13. In 2015 and 2016, for instance, only around a third of forecasted consumption was
realised.5¢ Given the above dynamics, it can be stated with a reasonable degree of confidence that
gas consumption (both domestic and imported LNG) will continue to grow in the city gas sector; at the
same time this growth will be strongly beholden to the speed at which city gas distribution
infrastructure is extended to new consumers, which has historically been slow.

Figure 13: Forecast and Actual Gas Consumption in City Gas Sector
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3.4 Industry

The industry sector (which in the discussion in this sub-section excludes fertilisers) accounted for
around 22 per cent of gas consumption in 2015 (up from 15 per cent in 2011). It is difficult to
accurately disaggregate the drivers of gas consumption in industry, but one can consider four
discernible segments: petrochemicals, refineries, LPG shrinkage, and sponge iron and steel (Figure
14). Growth in the petrochemicals sector is driven by growing demand from the textile, automobile
and food packaging industries (polypropylene and polyethylene), and the main competing fuels to gas
in this sector are naphtha, domestic coal and imported ethane (some Indian companies such as GAIL
and Reliance have recently preferred cheap ethane imports from the US).57 In the refineries sector,
with the fourth largest refining capacity in the world (4.62 mb/d)%8 and the second largest in Asia (next
to China), India turned from net importer to net exporter of refined products in the early 2010s. There
are plans to more than double refining capacity into the next decade. Strong domestic demand for
gasoline, diesel and LPG (with oil demand growth doubling from a 10 year average of 150 kb/d>° per
annum over 2003-13, to 300 kb/d from 2015 onwards)® has however led to a drop in exports, and
larger amounts of refined products being diverted to the domestic market. Gasoline demand is being
driven by a rise in vehicle ownership, and diesel demand mainly by industrial use.5* Similarly, growth
in LPG consumption is being driven by a programme to replace kerosene used for cooking in rural
and semi-urban households with LPG cylinders, and an increase in the number of LPG consumers by
42 per cent is targeted from current levels (around 190 million) by 2020. Gas competes with naphtha,
fuel oil and coal in the refining sector, and until the recent downturn in oil prices, this sector absorbed
high-priced LNG imports as these were still cheaper when compared with higher priced fuel oil and
naphtha. Gas consumption in the sponge iron and steel sector has fallen, partly due to the global
overcapacity in steel, despite the fact that I

%6 As noted in Section 2, past government forecasts have tended to overestimate demand.

57 See Wainberg et al (2017).

58 Million barrels/day.

¥ Thousand barrels/day.

¢ This surge has taken place despite the deregulation of retail petroleum product prices. See Sen and Sen (2016).
¢l Sen and Sen (2016).
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producers to report growth in steel production in 2015. Despite new capacity being brought online,
many industry observers are of the view that future growth of gas consumption in the sponge iron and
steel sector may be muted, as the increasing use of blast furnaces for steelmaking no longer
necessitates sponge iron as an input.?

Figure 14: Gas Consumption in Industry
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The underpinning driver for gas consumption in industry is a target to expand the share of
manufacturing from 15 per cent of GDP to 25 per cent, by the year 2022. This is primarily motivated
by concerns over employment, givent he count r y 6 sageldemographicwad pek dgemt gf the

popul ation). I ndi aéds manufacturing sector currently c
in contrast with other emerging markets where the share of manufacturing employment ranges from

15 to 30 per cent , and the OMake in I ndiad program
manufacturing jobs by 2022. I n order to do so, it hast

as a whole will need to grow at a rate that is 2 to 4 percentage points higher than GDP growth, a

pattern that is visible in most other emerging market economies, where manufacturing sector growth

has equaled or exceeded GDP growth. I n contrast, I
generally grown at a rate below that of its GDP.

The push towards manufacturing through 6Make in | ndi
rate to 12i14 per cent by 2025. It appears to be targeted
manufacturing sector currently comprises 30 per cent of GDP, and its manufacturing output as a
percentage of world output has risen from below 5 per cent in 1970 to roughly 19 per cent in 2010.

Export-or i ent ed manufacturing has formed an i mportant
merchandise exports rose from a figure of 2 per cent of world merchandise exports in 1990, to 12 per
cent in 2014. I n contrast, I ndi ads share of worl d mer

under 2 per cent during taék isameampeeti odl. t dWarkads i 1p dc
manufacturing industry: employment-intensive industries, capital goods industries, strategically

i mportant industries (the development of 6national (
already having a competitive advantage (through existing indigenous expertise and cost effective
manufacturing), Small and Medium Enterprises (SMEs), and public sector enterprises. Table 1 below

details the estimated growth rates deemed necessary within specific sub-sectors of manufacturing in

order to achieve these manufacturing targets. This is based on a target annual average growth rate of

12 per cent for the manufacturing sector as a whole during the (erstwhile) Twelfth Five-Year Plan

(20121 17) and until 2025. Thus, gas demand in the industry sector will be driven primarily by

government policy in the short-term.

52 Wainberg et al (2017).
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