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Background

Natural gas and renewable energy including solar were for
long considered to have a synergetic relationship – each
complimenting the other. In fact the world over, energy
leaders expressed support for new natural gas capacity to
facilitate the development of renewable power, specially as
back up generation source. This had been the general
perception - natural gas operating cooperatively with solar
and wind energy to support a renewable energy future.
However, lately, speedy technological development in
renewable power generation as well as storage has started to
put a question mark on the collateral development of the gas
based generation. We now have solar generation at very
competitive price and in combination with better grid

management and storage capabilities; it is putting pressure
on gas based generation. 

More importantly, let us just look back on the
Intergovernmental Panel on Climate Change report which
concludes that global greenhouse gas emissions would need
to decline by 50-85% by 2050 from its 1990 levels.
Implication - the use of fossil fuel including natural gas will
need to be checked. This would also require us to
meaningfully reduce our national reliance on imported oil
for transportation and full deployment of one or more
alternative fuels. Faced with projections of stagnant demand,
specially in the power sector, the gas industry is pinning its
hopes for growth on road and waterborne transport. Earlier
we use to talk about changing to natural gas vehicles to make

International Perspective

In 2016, global coal consumption fell by 53 MMTOE, a drop of 1.7%,
the second successive annual decrease with China, USA and UK
leading the decline.China which consumes more than half of the coal
in the world has considerably reduced coal use and is aggressively
pursuing its replacement. 
Oil continues to remain the world’s leading energy source, ac-

counting for almost a third of global energy consumption. After 15
years of decline from 1999 to 2014, oil’s share has increased in the
last two years on the back of growth in gasoline and jet fuel demand
but diesel consumption has declined since 2009. Oil’s close cousin
natural gas consumption grew by 1.5%, slower than the last 10-year
average of 2.3% with Europe and China leading the growth. 
Overall, most developed countries have been showing a declining

trend in fossil fuel consumption. The big gainer of this development
has been renewable. Countries around the world are seeing double
digit growth in their renewable consumption and its share in primary
energy are increasing at the expense of fossil fuels (Table 7).
Against this fossil fuel scenario, renewable power consumption

grew by 14.1% in 2016, providing 7.5% of the world’s electricity. The
rapid growth of non-hydro renewable power generation continued
in 2016. It was the 13th successive year of double-digit growth. As

per BP, renewable accounted for nearly 40% of the growth in global
power generation in 2016, and contributed 31% of world primary
energy growth. The share of renewable power in global power gen-
eration almost doubled in five years from 4.0% in 2011. Countries
where renewable contribute more than 20% of the power gener-
ated include: Germany, Spain, UK, Italy, Portugal, Denmark, Finland,
Norway, Ireland and New Zealand. 
Solar power generation enjoyed another year of very rapid

growth in 2016, with a 29.6% increase. Solar has clearly caught the
attention of policy makers around the globe including India with a
noticeable impact on power generation growth, contributing more
than 20% of the growth of global power in 2016. According to BP,
new installations totaling more than 75 GW in 2016 took global solar
PV power generating capacity to 301 GW by year-end, a 33.2% in-
crease versus the end of 2015. The new installation figures for 2017
have not been confirmed yet but reports say they are over 100GW
taking the global solar capacity at end of 2017 to over 400 GW. 
Country-wise, India ranks fifth in solar capacity after China,

Japan, US and Germany. However, both India and China are grow-
ing their solar capacities at a CAGR of about 100% since 2010.
China leads in terms of cumulative installed capacity (130 GW),
with more than a quarter of the global total. Japan (50 GW) moved
past US (50 GW) to take second place, with Germany (43 GW)
now close behind US.
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it possible to reach the 2030 target of
30% greenhouse gas emissions reduction
but now the global focus is on e-mobility.
The renewable including solar scenario
had been lurking on the horizon for quite
some time and, therefore, we thought it fit
to take a peek into the solar world.

Without doubt, the Paris Climate
Agreement was the turning point for
Renewables. After the Agreement,
countries around the world made serious
commitments to reduce greenhouse gas
emissions and as usual the fossil fuel
industry started to get worried, whether
as a direct consequence or related to this
agreement, coal consumption has been
declining and the oil and gas sector is flat
or marginally up. 

Global coal consumption has fallen,
though oil share in global consumption
has increased marginally. Diesel
consumption has declined. Growth in
natural gas consumption at 1.5% is slower
than last 10-year average of 2.3%.
Contrast this with double digit growth in
several countries in renewable
consumption and the increasing share in
primary energy. Among the renewables,
solar seems to lead the path with an

almost 30% increase in growth in 2016.
(see box International Perspective, page 7)

India Solar Story

As of January 31, 2018 India’s solar
capacity stood at 20 GW. This was initially
targeted for 2022. The solar generation
too has more than quadrupled since 2014-
15. During 2016-17, thermal generation
increased by 5.34%, hydro reduced by
0.82%, nuclear increased by 1.34%,
imports from Bhutan increased by 7.11%
while it was renewable (including solar)
which saw a growth of whopping 24%.
Most of the new generation capacity in
India is renewable. NTPC emerged as the
primary driver of renewable and has a
target of 36 GW by 2032 for its generation
fleet. This initiative of NTPC has come at
the cost of gas based generation and
decline in growth of coal based generation.

So why is solar rising in India? For one,
it definitely has government’s attention.
All government plan documents talk big
about its plans and targets for renewables
and solar in particular. In January 2015
the Indian government expanded its solar
plans, targeting US$100 billion in
investment and 100 GW of solar capacity
(including 40 GW from only rooftop
solar) by 2022.India is a signatory to Paris
Agreement and is therefore committed to
reduce emissions in which renewable
including solar could play a key role. We
need to all agree that electric vehicles
charged with power from renewable are
the only zero emission vehicle. Therefore,
combination of solar power and e-
mobility is expected to impact fossil fuel
use in the long run.

The improvements in solar thermal
storage power technology in recent years
has made this task achievable as the
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table 2: Installed Solar
pV capacity in India

table 3: India solar 
generation (mU)

table 1: Installed Solar pV capacity in Select countries

Source: Bp,
*ngS research

table 4: growth in electricity generation in India
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cheaper solar power need not depend on costly and less clean
coal/gas/nuclear based power generation for ensuring stable
grid operation. And, in addition to its large-scale grid-
connected solar PV initiative, India is developing off-grid
solar power for local energy needs too. 

The increase of solar has mostly been enabled by its falling
price consequent to technological development. The price of
solar energy is now lower than the price of thermal and
nuclear energy. This was reflected in the price of average bid
in reverse auctions in April 2017 of Rs 3.15/kWh, compared
with Rs 12.16/ kWh in 2010, a 73% drop. The tariff for the
latest 500 MW solar park has fallen to Rs 2.44 per kWh from
Rs 2.97 per kWh in early 2017. The tariff is lower than
NTPC's average coal power tariff of Rs 3.20/kWh. The
levelized cost of solar PV electricity fell below 1.77¢ US per
kWh in November 2017, cheaper than fuel cost of any pit
head coal-based power plants in India.

However, there is still lot of ambiguity.One, a large
percentage of India’s electricity needs is still met by non-
renewable sources thus immediate lower consumer prices are
unlikely. Two, the number of solar auctions dropped in the

second half of 2017 primarily because of sudden increase in
Chinese panel prices in third quarter of 2017 after years of
steadily dropping prices. Three, the government introduced
a new general sales tax increasing the rate on solar panels
from zero in most states to 5 per cent while also reducing the
rate for coal. This would make domestic panel cost higher.
At the same time, in January 2108 to safeguard domestic
solar panel manufacturers, the government recommended a
70 per cent duty on solar cells and panels from China and
Malaysia for 200 days (India imported photovoltaic modules
and cells worth $3.3 billion in 2017 (until November) and
90 percent of it came from China, according to Bloomberg
New Energy Finance). Four, the lower solar auction prices
was also a result of aggressive bidding by companies to
counter cut throat competition. 

Also, though it may be eating away into fossil fuel-based
power generation, for transport, commercial and residential
segments, gas is still more competitive than electricity
supplied through the grid. But the advantage may disappear
in the long run with low cost solar power and development
of high efficiency cooking and heating equipments on
electricity (See Table 6, on page 10). 

Solar & Rural

Solar products have increasingly helped
to meet rural needs; by the end of 2015,
under one million solar lanterns were
sold in the country, reducing the need
for kerosene and grid electricity. That
year, 118,700 solar home lighting
systems were installed and 46,655 solar
street lighting installations were
provided under a national program;over
1.4 million solar cookers were distributed
in India. These initiatives have the
potential to significant impact not only
rural electrification but also future
potential use of alternate fuel, like gas
and LPG in rural areas. 

table 5: Falling solar costs

India coal power prices compared to solar auction prices 2012-2017

Source: ntpc, Bloomberg new energy Finance, livemint, Bloomberg gadfly
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Solar will impact – Industry needs to innovate

The gas industry has been claiming that combining gas
with solar is the most practical way to achieve the low
carbon emissions. However, the shift away from gas in
developing economies may soon find a foothold in
developed economies. The global trend in the growth of
renewable as compared to fossil fuel is proof of the focus on
renewable. Further, there is also an increasing trend of
installing rooftop solar panels on a high number of
commercial establishments including homes which has
been impacting both gas and grid electricity consumption
in developed countries. According to the Australian Energy
Market Operator (AEMO) new technologies and changing
consumer behaviour are behind the flat forecasts for
residential and commercial gas consumption over the next
five years in Australia. This could be true for other
developed regions too.

• As the pressure for pollution control increases and
more renewable power becomes available,the gas industry
will need to work harder to beat some of the negativity
around it, specially regarding the greenhouse emissions
from methane.

• The gas industry needs to innovate and evolve to
minimise the challenge expected from the solar sector. For
example, according to the Australian Energy Market
Operator, gas is not needed for houses with rooftop solar.
High efficiency electrical appliances, such as induction cook
stoves and reverse-cycle air conditioners for heating and
cooling, mean that there is no longer any need to use gas
for cooking or for heating. When a home is powered by
solar, these cooking and heating appliances can be powered
by 100% renewable energy. And high efficiency electrical
cooking and heating appliances powered by rooftop solar
are likely to be widely available in the future. However, this
is not a very likely scenario in India, at least for now as
different lifestyles and purchasing power for electrical

appliances are hardly at par. But
with growing urbanization and
young mobile population, in the
longer run, it may be a different
matter.

• Natural gas had also
been seen as a support for energy
security. While a diverse range of
energy sources including gas will
guarantee energy security,
renewable energy is the only one
to provide long term energy
security in a world that is rapidly
decarbonising. All the more so
with sustainable and continuous
improvement in storage
technology, renewable energy

technologies work when the sun isn’t shining and the wind
isn’t blowing. This would be another challenge to the gas
industry.

• In developing economies like India, new markets
are likely to open up for gas in urban centres as a result of
ban on use of furnace oil, petcoke and diesel for small
captive power in the near to medium term but in the future
renewable and e-mobility is likely to play a dominant role.
However, in the short to medium term gas is expected to
play a key role in urban transportation as well as in the
industry.

• Rooftop solar panels on commercial and
residential buildings are likely to impact not only grid
electricity consumption but gas consumption (cooking and
heating) too in India. This would mostly depend upon the
cost competitiveness

• Electric vehicles charged with power coming from
renewable energy sources are the only zero emissions
vehicles and would ideally fit into the policy makers drive
for lower emissions. However, the penetration of e-vehicles
is unlikely to be high in the medium term and natural gas
segment will continue to grow because of its inherent
environmental advantages. In the long term, e-mobility is
expected to offer stiff challenges to the gas vehicles,
therefore, the gas industry will need to innovate and invent
to beat the challenges.

We believe that the world has reached a turning point,
and is now adding more power capacity from renewable
every year and also growing much faster than fossil fuels.
In India too we see a similar trend emerging.

More importantly, in urban transportation, e-mobility is
likely offer strong competition to natural gas vehicles. The
Indian gas industry will need to factor in the new challenges
which are expected to emerge from an ever growing solar
story. The gas industry would do well to develop and devise
strategies to meet the challenges and dilute the solar impact.
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table 6: cost of alternate fuels
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* Installed capacity
in respect of RES
(MNRE) as on
30.09.2017.
RES (Renewable En-
ergy Sources) include
Small Hydro Project,
Biomass Gasifier,
Biomass Power,
Urban & Industrial
Waste Power, Solar
and Wind Energy.
Source: CEA

table 7: renewables increase share across countries at expense of fossil fuels

table 8: Fuel-wise installed capacity of electricity generation in India as of Dec 17
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