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Today, India is one of the fastest growing economies in the world, with an expected 
annual GDP growth rate of 7.6 percent. With a target of eight percent annual growth 
in the twelfth five-year plan (2012–2017) and significant policy initiatives toward 
sustaining growth for the next forty years, India’s energy needs cannot be overlooked.1 
Energy is a vital input to production and consumption processes and it is pertinent that 
its uninterrupted supply to various sectors of the economy be ensured to meet their 
growing energy demand.

At present, India accounts for nearly eighteen percent of the world population estimated 
to be approximately 7.6 billion in the year 2018, yet comprises a mere six percent of 
global energy demand.2 While India’s energy consumption nearly doubled between 
2000 and 2015, its per capita energy demand remains around one-third of the world 
average, and much below the levels reached by the United States and the European 
Union. Herein lies the potential for India’s energy economy to grow substantially in 
the future. 

India’s Energy Outlook (IEO) 2015—produced by the International Energy 
Agency— predicts trends in the growth of energy supply and consumption to be 
staggering.3 By 2040, India’s energy demand will explode due to an economy that is 
expected grow by more than five times its current level in terms of aggregate GDP, 
and a population growth rate that would make India the most populous country in the 
world. Accordingly, IEO 2015 projects India’s aggregate energy consumption to more 
than double by 2040, with a rise in the offtake of coal, oil, and natural gas, making it 
among the highest energy consumption growth countries across the globe.

1 Ministry of Statistics and Programme Implementation (MoSPI), Second Advance Estimates of 
National Income, 2016-17 and Quarterly Estimates of Gross Domestic Product for the Third Quarter 
(Oct-Dec), 2016-17. (India: Ministry of Statistics and Programme Implementation, 2017). http://
mospi.nic.in/sites/default/files/press_release/nad_pr_28feb17r.pdf. Accessed November 30, 2016
2 United Nations Population Division, 2017 Revision of World Population Prospects, Department of 
Economic and Social Affairs (UNDESA, 2017). 
3 International Energy Agency (IEA), “India Energy Outlook (IEO),” World Energy Outlook Special 
Report. (Paris, France: 2015).  
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Specifically, the power sector will continue to be pivotal to India’s future energy 
economy. With expected power capacity likely to rise from below 300 GW to over 
1,000 GW by 2040, rapid growth in renewable energy and increases in nuclear capacity 
imply that solar and wind will account for over 50 percent of the new capacity addition 
between now and 2040.4 Additionally, coal-fired generation will continue to play a key 
role, mostly at higher thermal efficiency. Notably, however, India’s neighbor, China is 
far ahead in energy capacity and greening of the energy basket. China’s power capacity 
stood at 1,604 GW in 2016 and is estimated to be around 3,275 GW in 2040. The 
renewables, which mostly include hydropower but also wind and solar photovoltaics 
(PV), would make up 60 percent of the total capacity in 2040.5 

The growing demand for energy has raised some questions pertaining to energy 
transitions in the recent years: larger access to energy, switch from traditional 
bioenergy to modern and cleaner energy, and security of energy supplies. These 
issues have important areas of intersection amongst them. Notably, however, policies 
toward achieving these goals often pose trade-offs, making it difficult to achieve them 
simultaneously.  For instance, “energy for all” and the shift to cleaner energy might 
be fiscally burdensome and raise energy import-dependence, both having obvious 
implications for energy security. An analysis of recent policies aimed at accomplishing 
the three goals (“energy for all,” renewable energy, and energy security) and discussing 
the possible policy trade-off occupies center-stage in this paper.

Key Components of Energy Sector Trends

Energy Access

A large section of the population in India remains without access to modern and reliable 
energy sources, with an estimated 240 million without access to electricity.6 “Energy 
for All” has been enshrined in several recent energy policy pronouncements in India, 
such as the Deen Dayal Upadhyay Gram Jyoti Yojana (DDUGJY) launched in July 
2015, which focuses on rural electrification, and the Pradhan Mantri Sahaj Bijli Har 
Ghar Yojana, or Saubhagya, announced in September 2017, which emphasizes energy 
access to rural and urban households. The DDUGJY targets 100 percent rural village 
electrification by 2019, with an estimated budget allocation of INR 76,000 crores (USD 
12 billion).7 Until 2017, it had attained electrification of 78 percent of 18,000 villages, 
albeit leaving the problem of electricity “access” unresolved.8 The Saubhagya scheme 
aims to provide funding of INR 16,300 crores (USD 2.5 billion) to around 40 million 
willing households for last-mile connectivity costs to help achieve the objective of 

4 Ibid. 
5 International Energy Agency (IEA), World Energy Outlook: China (IEO). (2017). https://www.iea.
org/weo/china/, Accessed on April 25, 2018.
6 “India Energy Outlook (IEO).” Op. cit. 
7 “PM Modi launches ‘Deen Dayal Upadhyaya Gram Jyoti Yojana’ for power reforms in rural areas,” 
Financial Express, July 25, 2015. http://www.financialexpress.com/economy/pm-modi-launches-
deen-dayal-upadhyaya-gram-jyoti-yojana-for-power-reforms-in-rural-areas/107601/
8 Utpal Bhaskar, “Saubhagya scheme: All you need to know,” Live Mint, September 26, 2017. https://
www.livemint.com/Industry/6agWD5oCYBi6jokfKc3QjP/Saubhagya-scheme-All-you-need-to-
know.html; M. K. Mehra, S. Mukherjee, G. Bhattacharya, Sk. Md. Azharuddin & G. Shrimali et al. 
“Renewable energy in India: What it means for the economy, jobs and energy security?” Climate 
Policy Initiative Working Paper (New Delhi, India: 2018). 
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lighting all households by December 31, 2018.9 As it stands, this scheme is expected to 
transition India’s energy basket, help reduce import dependence, tap into underutilized 
power capacity, and meet its climate change commitments.  

The Pradhan Mantri Ujjwala Yojana is another energy welfare scheme launched by 
India’s Ministry of Petroleum and Natural Gas in May 2016, to provide free liquefied 
petroleum gas (LPG or cooking gas) connections to women from below poverty line 
(BPL) families. In India, the rural poor in particular have had restricted access to clean 
cooking fuels such as LPG, forcing them to rely on traditional and inefficient energy 
forms, such as crop residue or fuelwood, or polluting fossil energy, namely coal and 
coke. Typically, the penetration of LPG cylinders has been restricted to urban and 
semi-urban areas, with the coverage of mostly middle income and affluent households, 
due to upfront investments and running costs of LPG. Provision of LPG connections 
to BPL households under Ujjwala aims to ensure universal coverage of clean cooking 
gas in the country, aid the empowerment of women, and protect their health. Absent 
such interventions, the burden of collecting firewood, animal dung, and water for 
cooking falls disproportionately on the women in a household. Furthermore, women 
are highly exposed to indoor air pollution by using traditional and inefficient energy 
forms.10 Within the rubrics of development microeconomics, there may be indirect 
consequences of indoor air pollution, like reduced food intake, lethargy, and intra-
temporal substitution of girl’s education and employment, which is further linked to 
their empowerment.11

Greening the Energy Shifts

Another important development is the greening of India’s energy basket through the 
diffusion of renewable energy (RE), mainly solar and wind power.12,13 Because of its 
abundant potential for improving financial viability, renewable energy could contribute 
to the growth and development of India’s electricity sector. The Government of India 

9 “PM Modi launches Saubhagya scheme, targets electrification of all households by Dec 2018,” DNA 
India, 2017. http://www.dnaindia.com/business/report-pm-narendra-modi-to-launch-saubhagya-
yojana-at-630-pm-arun-jaitley-2548301 
10 Research by Khan et al. (2017) and Devakumar et al. (2018) suggests that indoor pollution from 
cooking has become one of the predominant causes of death and disability of women and children 
in developing countries. Indoor pollution adversely affects vision, respiratory system and maternal 
outcomes. Delan Devakumar, Qureshi, Z., Mannell, J., Baruwal, et al, “Women’s Ideas about the 
Health Effects of Household Air Pollution, Developed through Focus Group Discussions and 
Artwork in Southern Nepal,” International Journal of Environmental Research and Public Health 15, 
no. 2 (2018): 248; Md Nuruzzaman Khan, Islam M,, et al, “Household air pollution from cooking 
and risk of adverse health and birth outcomes in Bangladesh: a nationwide population-based study.” 
Environmental Health, 16, no. 1 (2017): 57.
11 Ministry of Finance (MoF) Department of Economic Affairs (DEA), Economic Survey 2017-18 
(India, Ministry of Finance: 2018).
12 The massive push toward renewables began in the year 2014, when the present government came 
to power. The ruling party’s election manifesto had categorically mentioned the following: launch of 
a comprehensive “National Energy Policy”, expediting energy efficiency and energy conservation, 
strengthening the “National Solar Mission”, ensuring energy security through oil and gas exploration 
activities within the country and thrust on renewables in the energy basket.
13 India’s focus on solar and wind is driven by factors like climate and geography. Moreover, a 
substantial proportion of energy generation takes place through large hydropower relative to small 
hydropower. Small hydropower refers to an energy system which has a generation capacity of at most 
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has put out an ambitious plan of achieving 175 GW of renewable penetration by 2022, 
of which 100 GW is anticipated to be solar, sixty GW wind, 10 GW biomass, and 
five GW small hydro. According to NITI (National Institution for Transforming 
India) Aayog, the growth of RE will be enormous in the next few years, with proposed 
incremental installations of 20.2 GW in 2017–2018, 21.8 GW in 2018–2019, 23.5 
GW in 2019–2020, 24.7 GW in 2020–2021 and 27.5 GW in 2021–2022.14 If realized, 
this would contribute around nineteen percent of power consumption in India in 2022, 
rising from around thirteen percent in 2017.

Myriad policy measures have been instituted by the government for greening the 
energy basket. The policy push towards alternative sources of energy is driven by the 
interplay of economic, social, and political incentives. At the macro level, the economic 
incentives include economic growth, employment opportunities, and energy security. 
A 2017 study by Jairaj et al. suggests that clean energy jobs could be an alternative to 
subsistence farming in rural India with steady income flows, improved health facilities, 
and increased productivity.15 Besides, concerted efforts in harnessing and deploying 
clean energy promulgate India’s commitment and probity towards mitigation of 
greenhouse gas (GHG) emissions in international fora like the United Nations 
Framework Convention on Climate Change (UNFCCC). These have significant 
implications for the international political economy.

Energy Security

On account of significant dependence on imported energy and high expected growth 
in per capita consumption and energy access, India faces the challenge of placating its 
energy security concerns. The net energy import dependence for India has risen from 
thirty-one percent in 2000 to forty-seven percent in 2015, with only a slight change 
in the diversity of supply sources.16 The projections under the New Policy Scenario of 
India’s 2015 Energy Outlook show that India is likely to be at the center-stage of the 
global energy scene, accounting for a quarter of the increment in global energy use up 
to 2040. India’s increasing reliance on imported energy—especially oil—has profound 
implications for its security of supplies, with overall energy import dependence rising to 
ninety percent in 2040 and amounting to around 9.3 million barrels/day in 2040.17 This 
raises concerns about India’s energy security and socio-economic health of the economy. 
Consequently, adoption of policies tailored to enhance indigenous production and 
encourage the use of alternative sustainable sources of energy is imminent. However, 
transition towards renewables should be complementary to fossil energy: In the short-
to-medium term, India is likely to continue to import both crude oil and coal to meet 
its economic growth and “energy for all” targets. While dependence on energy imports 
is imperative to ensure larger access, the consequent burden on the government budget 
is indisputable. Furthermore, any protectionist policies to regulate energy imports may 
have severe repercussions on total primary energy supply and domestic prices of fossil 

25 MW. Consequently, India strives to tap into energy through solar and wind.
14 Government of India (GoI), NITI Aayog. Draft National Energy Policy (New Delhi, India: 2017). 
http://niti.gov.in/writereaddata/files/new_initiatives/NEP-ID_27.06.2017.pdf.
15 Bharath Jairaj, Deka, Pamli, and Boehm, Sophie, “India’s Renewable Energy Push: A Win-Win for 
Job Creation and Electricity Access,” World Resources Institute (2017). 
16 International Energy Agency (IEA), India: Balances for 2015 (International Energy Agency: 2015) 
http://www.iea.org/statistics/statisticssearch/report/?country=INDIA&product=balances&year. 
17 “India Energy Outlook (IEO).” Op. cit. 

[91] Georgetown Journal of Asian Affairs

Policy Forum



energy. Fuel price hikes are therefore politically unpopular moves.

Challenges and Prospects of Implementation 

The prospects offered by these policy pronouncements must be measured against 
the challenges surrounding their implementation. How feasible are these initiatives 
in terms of technology, finance, and administration? What kind of supporting 
policies will be needed to realize these targets? What could be the associated policy 
trade-offs?  In what follows, we attempt to find answers to some of these questions.  

“Energy for All” Targets: How Achievable are These?

In India, universal access to electricity has been preserved in almost all energy policy 
pronouncements. The draft National Energy Policy (NEP) of June 2017 targets 
complete electrification of all the Census villages by 2018 and universal electrification 
with uninterrupted electricity by 2022.18 However, mere fund allocation will not 
suffice: Structural problems in the power sector must be addressed. Stemming from 
inadequate demand for power from state distribution companies (DISCOMs) because 
of unremunerative tariffs, poor financial and technical health due to high transmission 
costs, and poor grid connectivity and mismatch in capacities, power generation utilities 
have remained underutilized.19 This is reflected in the plant load factor (PLF) of coal 
and lignite-based plants having dropped steadily from 77.5 percent in 2009–2010 to 
59.68 percent in 2017–2018.20. The Saubhagya scheme does little to attend to electricity 
price rationalization. Secondly, the affordability of electricity from utilities is a matter 
of concern. While a free electricity connection could reduce the financial burden 
of upfront costs, it would do little to ease the recurring burden of electricity bills.21 
Again, Saubhagya fails to address this concern. The answer clearly lies in designing 
competitive or more remunerative energy prices to drive affordability while targeting 
cross-subsidization of merit consumption for the vulnerable and poorer sections in 
rural and urban India.22 

The rapid progress of Ujjwala has resulted in significant policy conflicts. Recent 
statistics point toward India’s imports of LPG in 2017–2018 exceeding eleven million 
tons, close on the heels of the Ujjwala scheme. Consequently, India is now the world’s 
second-largest importer of LPG, next only to China.23 Any “Energy for All” initiative 
will have to settle these critical trade-offs between a switch to cleaner and efficient fuel 
supplies and rising energy import dependence. 

18 NITI Aayog (2017), Op. cit. 
19 “Power problem — On Saubhagya scheme,” The Hindu, September 27, 2017. http://www.thehindu.
com/opinion/editorial/power-problem/article19758243.ece 
20 Ministry of Power (MoP), “Power Sector at a Glance ALL INDIA” (Ministry of Power: 2018). https://
powermin.nic.in/en/content/power-sector-glance-all-india  
21 “Power problem,” Op. cit.
22 NITI Aayog (2017), Op. cit.
23 Sanjay Duttal TNN, “Ujjwala success makes India world’s 2nd largest LPG importer,” The Times of 
India, April 10, 2018. https://timesofindia.indiatimes.com/business/india-business/ujjwala-success-
makes-india-worlds-2nd-largest-lpg-importer/articleshow/63702946.cms 
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Renewable Energy: A Remedy for Access and Clean Energy or Not?  

According to trends in the energy sector, the greening of India’s energy mix is being 
spearheaded by large-scale penetration of renewable energy technologies in both utility-
scale grid-connected and decentralized stand-alone modes. The abundance of natural 
resources and steadily falling costs of renewable energy make it a suitable alternative 
source of energy supply. According to the draft National Energy Policy (NEP), the 
rapid fall in the prices of wind and solar power, amounting to as much as sixty percent 
and fifty-two percent respectively between 2010 and 2015, has led to a significant shift 
in favor of renewable energy generation.24 Despite the ambitious official targets of 
renewable energy capacity of 175 GW by 2022 projected by the government, results of 
our macro-econometric time-series forecasting for India’s macro-economy show that 
these are only likely to be achieved much later.25 

Our estimations derive three alternative scenarios of future renewable energy 
penetration for the Indian economy: Optimistic (OPT), Business-as-Usual (BAU), 
and Pessimistic (PES) cases. These three scenarios have their origin in the alternative 
official trends or policy-targets that have implications for key macro variables projected, 
as drivers of renewable energy diffusion, for the Indian macro economy. Under the 
OPT, by assuming a plant capacity utilization of twenty-five percent, the renewable 
energy capacity is projected to be eighty-siz GW in 2022, 239 GW in 2032, and a 
whopping 615 GW in 2042. The estimate for the year 2040 is 510 GW, which is closer 
to the estimates put out by the NITI Aayog. In case of BAU, the growth is closer 
to that in OPT in the initial years, but the gap widens over time. Renewable energy 
capacity is estimated at eighty-three GW in 2022, 224 GW in 2032, and 548 GW in 
2042. In comparison, under PES, the growth of renewables is much slower in terms 
of capacity, as compared to BAU and OPT. The capacity installed levels, assuming the 
same levels of plant capacity utilization, are predicted to be seventy-eight GW, 170 
GW, and 305 GW in 2022, 2032, and 2042 respectively.26 

Hence, the official targets of renewable energy penetration are likely to be achieved 
during 2029–2030 under the BAU, a bit earlier, in 2027-2028 under the OPT case, 
and much later, in 2032–2033 in the PES scenario. This bolsters recent apprehensions, 
given the available policy framework moving away from feed-in-tariffs to auctions-
based purchases, lack of grid infrastructure, and evacuation constraints.27 The official 
forecasts are a bit too ambitious, and plausibly, will likely be achieved with a delay of 
between five to ten years, depending on how the macro-economic trends, efficacy of 
policy design and execution, and technical (grid-related) constraints unfold over time.28  

Based on the data set for 27 years (1990–2016), the same time-series estimations 
also indicate a pro-cyclical relationship between renewable energy penetration and 
gross domestic product (GDP) at constant prices, and a counter-cyclical link between 
renewable energy diffusion and net energy imports. Interestingly, however, with 
aggregate population and population percentage with access to electricity, renewable 
energy generation series depicts a negative correlation; that is, it moves counter-
24 NITI Aayog (2017), Op. cit.
25 Mehra (2018), Op. cit.
26 Ibid.
27 “Saubhagya scheme,” Live Mint, Op. cit.
28 Mehra (2018), Op. cit.
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cyclically. A higher population level places a heavy mandate on the economy in terms 
of demand for energy. Given the time series dataset and India’s excessive dependence 
on fossil energy so far, the estimations show that higher population tends to dampen 
renewable energy penetration. The direction of this link may undergo a change as more 
RE diffusion happens. In the meantime, a case can be made for the fact that with 
higher population levels or with higher share of population with electricity access, 
greater reliance will have to be placed on fossil energy than renewable energy in the 
short to medium time frames.

The constraints associated with widespread diffusion of renewable energy are financial 
sustainability and technical feasibility. The government policy of dismantling feed-
in-tariffs for renewable energy and switching to an auction-based system has been 
instrumental in lowering prices, culminating in prospects of emergence of “solar 
bubbles” on the one hand, and questions on financial viability of projects on the other. 
There have been aggressive bids by renewable energy developers due to stiff competition, 
with solar power tariff at a record low of 2.44 INR/kWh in May 2017, at Bhadla solar 
park in Madhya Pradesh.29 It is important to maintain the right balance between lower 
prices and financial viability. Financially unviable projects may be a recipe for disaster 
in terms of inferior quality, distressed loans, and contracts not honored.30 Consequently, 
a penalty on the defaulting bidders may be imposed so that only financially viable bids 
are made. In fact, the recent bid of 2.98 INR/MW on March 28, 2018 in Gujarat, 
which is much higher than that at Bhadla solar park, was largely on account of threat 
of imposition of safeguard and anti-dumping duties on solar developers.

A related and highly contested topic of discussion has been the use of local content 
regulations in the manufacturing process in the renewable energy sector. As the Make 
in India 2.0 identifies the renewable energy sector as one of the champion sectors, 
India has been keen to provide a level playing field for nascent domestic manufacturers 
of solar panels and modules.31 Presently, almost ninety percent of demand for solar 
panels is met through imports, mainly from China.32 Consequently, the Government 
29  These include domestic investors, namely, ReNew Power, Avaada Power, Tata Power, Azure 
Power, Adani Group, etc. and international companies like LONGi and TrinaSolar from China, 
ORIX from Japan, Enercon and Nordex from Germany, Applied Materials and Octillion Power 
Systems from the US, Vestas from Denmark and Statkraft from Norway (National Investment 
Promotion and Facilitation Agency, Make in India, GoI). Investment by foreign companies have 
been instrumental in promoting transfer and diffusion of updated technology.
30 “India to grow 7.3 percent this fiscal, fastest across Asia: ADB,” Economic Times, April 11, 2018. 
https://economictimes.indiatimes.com/news/economy/indicators/adb-sees-asias-economic-growth-
at-6-per-cent-indias-at-7-3-per-cent-in-2018/articleshow/63707972.cms 
31 Renewable energy sector is one of the priority lending sectors, with now solar rooftop systems 
to be treated as a part of home loan. The Union Budget of 2018-19 has laid emphasis on externally 
aided projects like the United Nations Development Programme (UNDP)/Global Environment 
Facility (GEF) project for strengthening access to clean energy in the remote villages of the United 
Nations Development Action Framework (UNDAF) states. Besides, the off-grid biogas project of the 
MoNRE aims to provide alternate cooking fuel solutions to one lakh families/ communities. Under 
the DDUGJY, feeder separation has been commissioned to facilitate uninterrupted power supply to 
agricultural workers in order to improve productivity and employment opportunities. Furthermore, 
the Union Budget’s focus has also been on strengthening the power system of the north-eastern 
states (Union Budget, 2018-19); Economic Survey 2017-18 (India, Ministry of Finance: 2018), Op. 
cit.
32 Manu Aggarwal and Viswamohanan, Anjali, “A solar gear shift,” The Hindu, March 29, 2018. http://
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of India has been promoting domestic manufacturing, driven by lobbying by domestic 
solar manufacturers. For instance, the India Solar Manufacturers’ Association (ISMA) 
filed a petition on December 5, 2017 on behalf of domestic solar manufacturers to 
the Directorate General of Safeguards Customs and Central Excise for immediate 
application of safeguard duties on imported solar cells for four years.33 Subsequently, 
investors are wary of the repercussions of falloff in demand owing to a rise in solar 
energy prices. High solar prices due to local content regulations might discourage 
DISCOMs from buying renewable power. 

On the technical front, firstly, renewable energy deployment is highly contingent upon 
the state of grid connectivity. It is unlikely that sub-stations and power utilities would 
be located near renewable energy plants that render transmission costly. Furthermore, 
the “Energy for All” target must control for the fact that transmission of electricity to 
the most remote regions would be an onerous task, given the geographical variance and 
accessibility in a country like India. Therefore, it is important to integrate distant large 
renewable energy plants, namely solar parks, with inter-state transmission networks. 
Secondly, in the case of renewables, there exists a typical mismatch between generation 
and transmission capacity. For example, a wind power plant may only generate at rated 
output for a few hours a year. Intermittency of supply is an inherent characteristic of 
renewable energy.34 If the calibration of transmission capacity is not in line with the 
rated output, a significant level of capacity goes underutilized, with marginal cost of 
excess capacity outweighing the marginal gain from power generation. Another related 
concern is that of storage. Electricity generated from any source has to be consumed 
instantly. Battery technologies in electronic goods and vehicles, and electricity backup 
solutions like inverters and UPS, are costly and entail maintenance and replacement 
costs.35 

Newer technologies such as smart grids have already been pilot tested in India.36 These 
also constitute an important component of the draft National Energy Policy.37 These, in 
conjunction with demand side management and improved storage solutions, will have 
to be rolled out on a country-wide basis to effectually attain an energy future for India 
with a larger share of renewable electricity in the overall energy mix.

Energy Security Concerns and Prospects

www.thehindu.com/opinion/op-ed/a-solar-gear-shift/article23375847.ece 
33 Saumy Prateek, “Directorate general recommends 70 percent provisional safeguard duty on 
imported solar cells,” Mercom India, January 9, 2018. https://mercomindia.com/dgad-70-percent-
safeguard-imported-solar-cells/
34 NITI Aayog, Report of the Expert Group on 175 GW by 2022 (Government of India: 2015). 
35 Neeraj Kuldeep, Ganesan, Karthik, et al., “Energy Storage in India: Applications in the Renewable 
Energy Segment,” Council on Energy, Environment and Water (CEEW) Report (New Delhi, India: 
2016). 
36 With features such as digital communication, automation and information technology (IT) systems, 
smart grids enable to monitor and control power flows and information flows from producers to end-
use consumers and vice versa. In case of decentralized electricity generation, smart grid technology 
helps consumers with real time control and choice to generate, store and consume electricity. However, 
smart grid technology entails huge costs and is associated with cyber security concerns. Navneet 
Gupta and Jain, Apurav, “Smart Grids in India,” Akshay Urja, 5, no. 1 (2011): 38-41.
37 NITI Aayog (2017), Op. cit. 
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Notwithstanding the challenges faced by the renewable energy sector, it would not be 
overly ambitious to recognize its potential implication for energy security. The recent 
policy push towards energy access and sustainability, coupled with growth targets, is 
associated with a concomitant rise in demand for commercial energy. While it is not 
pragmatic to assume that dependence on imports will entirely cease, a rather optimistic 
way would be to diversify the energy trade portfolio in the international market, in 
terms of where imports are sourced from. The Hirfindahl-Hirschman index of market 
concentration for India has been quite stable, i.e., 0.077 in 2012, 0.075 in 2014, and 
0.076 in 2016.38 These figures are impressive compared to the index value of nearly 
0.8 in 2003 and 2004.39 In case of import dependence in commercial energy, India’s 
performance has been promising in petroleum products and electricity (negative net 
imports in petroleum products, i.e., 42.63 MT in 2015 and 29.23 MT in 2017, even 
as it continues to be a large importer of crude oil). India became a net exporter in 
electricity in 2017 with 1,093 GWh.40 However, India is highly dependent on imports 
for energy sources like crude oil, coal, and natural gas. It is thus necessary to diversify 
the energy basket by injecting renewables on a commercial scale.

Conclusion

Although India’s growth trajectory has been perturbed by recent policy shocks of 
demonetization and implementation of the Goods and Services Tax (GST), it is 
expected to retrieve its vigor from 6.6 percent in financial year 2017 to 7.6 percent in 
financial year 2020.41 Consequently, its energy needs are expected to grow unabated. 
The IEA/IEO 2015 forecasts for the year 2040 also corroborate this proposition. The 
behemoth task of providing energy access to the rapidly growing population coupled 
with transition towards clean energy is encumbered by policy trade-offs. While the 
“energy for all” target cannot be achieved without dependence on energy imports in 
general, and fossil energy in particular, a transition toward clean energy should not be 
confined to electrification and lighting end-uses alone. Rather, this calls for addressing 
issues at the household level, namely indoor pollution, especially in rural households 
that rely heavily on traditional fuels for cooking and water heating. The proportion of 
population without access to clean cooking options was put at around 64 percent in 
2015 as compared to the world average of 38 percent.42 As Ganesan and Vishnu argue, 
the use of traditional fuelwood falls with a rise in household income and in pro-poor 
policies, like the Pradhan Mantri Ujjwala Yojana, are expected to ensure energy justice.43 
However, its favorable outcomes have been accompanied with a baggage of bloated 
import bills and tighter budgetary constraints. As a result, energy security concerns 
are inevitable. In fact, the need of the hour is to strike a balance amongst rationalizing 
energy pricing, swifter penetration of renewables in the overall energy basket (both at 
the micro and macro levels), and keep tabs on the level of import dependence for fossil 
energy sources like crude oil, natural gas, and coal.

38 Authors’ calculations based on UN COMTRADE database.
39 An index value closer to 1 denotes trade concentration, in terms of imports, from only few market 
sources, while a value closer to 0 indicates diversification of market sources. 
40 Ministry of Statistics and Programme Implementation (MoSPI), Energy Statistics (Ministry of 
Statistics and Programme Implementation: 2018). 
41 The Economic Times, Op. cit. 
42 Economic Survey 2017-18, Op. cit. 
43 Karthik Ganesan and Vishnu, Rajeev, “Energy Access in India - Today, and Tomorrow,” Council on 
Energy, Environment and Water (CEEW) Working Paper 2014/10 (2014). 
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