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Abstract: There was a time in human history when global risks were feared because of nuclear
wars, armed rebellions and their aftereffects. In January 2020, when the world was fearing a major
war between USA and Iran, who knew that a micro-object would create such destruction that
would lock the entire globe. In December 2019, Chinese city of Wuhan reported an increase in the
number of patients showing pneumonia-like symptoms and the researchers identified it to be
“novel- Corona virus”. This was a new virus strain that has not previously affected the human
body. It did not discriminate between people on the basis of boundaries, financial status, race,
religion, gender, age and any other aspect which a human can identify as a basis of discrimination.
This virus has now wrecked almost two-hundred countries across the globe and has taken a heavy
toll on the global economy. The pandemic has changed the lifestyle globally as work from home
has become the new normal. The devastating situation has generated new challenges in the
financial and technical activities of the power sector and hence most of the utilities around the
world initiated a disaster management plan to tackle the threats. The report seeks to provide a
comprehensive coverage of the prevailing untoward situation particularly in the energy sector, the
challenges which have occurred and the various opportunities to uplift the countries by the use of
renewable and green resources. The paper also highlights the importance of innovative

technologies to be utilized as an alternative source of energy after Covid-19 crisis.
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1. Introduction

According to the World Health Organization, corona
viruses are a huge group of viruses causing ailments
which can extend from a common cold to many severe
diseases such as MERS- Middle East Respiratory
Syndrome and SARS- Severe Acute Respiratory
Syndrome®. Corona virus is large and roughly spherical
with bulbous surface projections?. They have a genetic
material core which is surrounded by an envelope of
protein spikes?. Generally, they are “zoonotic” which
means that they can be transmitted from animals to
humans®. It is suspected that the new strain originated
from bats that are sold in Huanan Wholesale Seafood
Market in Wuhan city of China. It is therefore named
“novel- corona virus (n-CoV)®. The visible symptoms
incorporate respiratory disease symptoms such as high
fever, dry cough, gasping (shortness of breath) and
breathing difficulties®. In more extreme cases, the
infection can cause pneumonia, severe acute respiratory
syndrome i.e. SARS, kidney failure and even death®.

The World Health Organization announced a Public
Health Emergency of International Concern (PHEIC)

that can be defined as an anomalous event constituting a
public health risk to different states through the global
spread of the disease and possibly requires a planned
global response®. Meanwhile, the first case of covid-19
outside China was found in Thailand on January 13,
20207. India reported its first case of covid-19 in Kerala
on January 30, 2020® where on the other hand, the world
had already witnessed 9,847 confirmed cases with 43
deaths.

The number of confirmed cases witnessed an
exponential increase to around 1.2 lakh across the world
and more than 4000 deaths as recorded on March 11,
20209. WHO announced covid-19 outbreak as a
“pandemic” which is proclaimed when the viruses are
able to contaminate individuals easily and spread from
one individual to another individual in an efficient and
sustained manner?. This pandemic is the fourth
pandemic declared after the H1N; flu pandemic (2009),
Cholera pandemic (1910-1911) and HIV/AIDS (1980s)?.
The graph of the number of cases of covid-19 patients
have been increasing exponentially since January, 2020.
To steepen this curve, Western countries like the United
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States of America, United Kingdom, German, and Iran
along with the Asian countries like India, China,
Indonesia and several others have imposed partial or
complete lockdowns in the countries. The countries have
issued various precautionary measures like mass testing,
restricted movement across borders (both internal as well
as external), social distancing norms, and restrictions on
social and economic activities'®3.

The covid-19 outbreak has affected the complete globe
in one or the other way. It has affected people from all
the spheres of life, be it a business person or a migrant
labourer, a 80-year old person or an infant, a scholar or
an illiterate, signifying that almost the entire global
population is affected due to the various containment
measures directly or indirectly. The entire work cycle of
the world seems to have stopped since March, 2020. This
outbreak has given a backward jerk to the social,
economic, political, cultural, infrastructural and
technological developments of the world.

Energy access is perceived as a mainstay of universal
collaboration as well as an immovable issue. Sustainable
Development Goal focuses on guaranteeing “access to
moderate, dependable, practical and modern energy for
all”. While there have been large advancements towards
encouraging energy access in eastern countries like
Indonesia and China, there are a few areas wherein
progress has been pitiful, especially nations in sub-
Saharan Africa, portions of Asia and nations enduring
extended clashes, for example, Yemen and Syria®.
Energy access matters much more than ever at the time
of Covid-19. To start with, energy access is firmly
connected to our capacity to react to the pandemic.
Specifically, energy is critical to health care services.
Second, the various lockdown measures would have a
severe impact on the individuals who are already
struggling for electricity access. Thirdly, Covid-19 will
impact the conveyance of supportable energy access, as
streams of account and innovation rely upon a
comprehensively interconnected world that do not appear
practical at this point of time.

Countries like India, which are in the mid- phase of
development have to suffer a severe impact of covid-19
outbreak. The stagnation of operation of industries,
businesses and transportation has declined the energy
demand pattern whereas the domestic load has increased
significantly. This load pattern change has not only led to
financial burden on the power sector but also upheld
numerous issues concerning technical and socio-
economic perspectives’®. This report highlights the
various challenges particularly in energy transformation
faced by the countries like Western European countries
and India and also the numerous opportunities that can
be brought up amidst this crisis.

2. Challenges

Energy access has an empowering influence on
delivery of healthcare and access to clinical innovations.

While emergency clinics in developed countries battle to
give clinical assets to populations under the tensions
developed due to covid-19, medical clinics and welfare
offices in low and middle income nations face the
pandemic along with the infrastructure and energy access
challenges that go before it. Healthcare offices have two
fundamental energy necessities: power for healthcare
administrations and clinical gear, and warm prerequisites
identified with sanitization, space and water warming,
and incineration. Without access to dependable power,
healthcare laborers have to work in haziness, depending
on lamp oil lights, candles and cell phones.
Immunizations and drugs requiring refrigeration can't be
put away, and clinical hardware and gadgets can’t be
disinfected or utilized at all. Absence of energy access
represents extra difficulties for the arrangement of crisis
care administrations and the working of healthcare units.
“The ventilator has become an image of the sort of
concentrated consideration reaction that this pandemic
requires. A brief crisis reaction additionally relies upon
dependable energy access.

The covid-19 pandemic has raised the bars set by all
the previous global health crises. As the spread of the
pandemic is expanding, entities are encountering
conditions frequently connected with a general monetary
downturn, however not only restricted to budgetary
market instability and disintegration of market esteem,
weakening credits, liquidity concerns, further increase in
government  mediation,  expanding  joblessness,
expanding stock levels, decreases underway in light of
diminished interest and supply constraints, cutbacks and
leaves, and other rebuilding exercises. The continuation
of these conditions could have drawn out a negative
effect on an entity’s monetary conditions and supplies.

The covid-19 pandemic has not only impacted health
but also the global economies and the energy use. The
estimations show that the countries in complete
lockdown have experienced an average decline of 25%
in the per week energy demand whereas the countries in
partial lockdown have experienced an average decline of
18% in the per week energy demand'®. Almost all the
sectors have suffered a huge impact on the part of
investment but the worst hit sectors are the energy
sectors. The reason being the restrictions on movement
of people, goods and supply of equipment and
machinery. It is estimated that the World Energy
Investment would decrease by about 20% in the year
2020'. As a result of various restrictions on human
activities, the demand-supply curve has been adversely
affected leading to decline in the worldwide decrement
of investment in the energy market. This is depicted in
Fig. 1. The worldwide investment in the power sector,
fuel supply and energy end use and efficiency fields have
seen a significant decline where the worst hit sector is
the fuel supply sector. The biggest hit is suffered by the
Coal resources. Since many coal based economies like
China have shut their services and operations. The other
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possible reason for the decline of coal demand is the halt
on the logistics activities in various parts of the globe.

The oil demand is reduced to such an extent that the
prices have hit the negative side of the graph. The road
transport activity was reduced by about 50% globally of
the 2019 average by the end of March, 2020.

Electricity demand is reduced by around 20% because
of the lock on various industries and the residential
demands are much more outweighed by reductions in
industrial operations. This can be seen in European
countries and is evident by the data from one of Europe's
leading power market- Nord Pool, regarding prices in the
day-ahead markets'.
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Fig. 1: Global Energy Investment 2017-2020'2. (Source-
IEA)

Energy sector has also witnessed the reduced cash
flows demand of the utility companies. The most crucial
developmental projects under the various sectors have
been put on halt because of the ceased capital. Non
critical investments have been suspended. According to
the Global Energy Review 2020 of International Energy
Agency (IEA), the oil demand could reduce by 9% or 9
mb/d on an average over the year whereas the coal
demand could decrease by 8% as the power demand
would be nearly 5% lower over the year. This could also
lead to the increase in demand of renewable energy
resources because of the lower operating costs and
hence, would lead to environmental damage. The
restrictions on mobility of the population and the halted
salaries have affected the demand-supply curve
drastically. The development in the non-renewable
energy sector in India has partially come to a halt due to
lack of financial stability which can further be seen from
the statistics provided in Table 1. The global recession
caused by the various forms of lockdowns and
restrictions on the social and economic activity of the
people could not be estimated accurately because of the
lack of reliable and digitally available data. Several
initiatives such as the formation of National Data
Sharing and Accessibility Policy and National Statistical
Commission have been formulated for data collection but
they do not explicitly cover the entire energy market.
Although, the impact of covid-19 in 2020 can be

estimated to be around seven times more severe than the
impact of the financial crisis of 2008 on global energy
demand. The society is experiencing significant changes
in personal behavior which include mobility and work
which may further impact the energy demand-supply
curve as well as the environment. The energy security
has been put on stake amidst the prevailing pandemic.
The successful generation of vaccine of covid-19 may be
formed in the few upcoming days or so but countries
have to move a long way to overcome the challenges that
have curbed the energy market.

Table 1. Generation and growth in conventional generation in
India during 2009-10 to 2020-21 up to April 2020

Year Energy generation from | % of
conventional source Growth
2009-10 771.551 6.6
2010-11 811.143 5.56
2011-12 876.887 8.11
2012-13 912.056 4.01
2013-14 967.150 6.04
2014-15 11048.673 8.43
2015-16 1107.822 5.64
2016-17 1160.141 4.72
2017-18 1206.306 3.98
2018-19 1249.337 3.57
2019-20 1252.611 0.26
2020-21 91.913 -22.86

3. Opportunities

Apart from the numerous challenges that have been
raised due to covid-19 crisis, there are some positive
effects of it on nature. According to the Global Energy
Review Report 2020 by IEA, the worldwide CO:
outflows are relied upon to diminish by 8% or by about
2.6 gigatonnes®>'®. This would be the largest reduction
in CO, emissions ever in the history of mankind. Be that
as it may, the bounce back in discharges of CO, may
shoot substantially more than the decrease, except if the
flood of ventures to restart the economy is devoted to
cleaner and stronger vitality framework.

Energy consumption is considered as the measure of
progress and improvement of living standards of the
population of the country. The need of the hour is to shift
our methodology from human-driven to technology-
driven resources. The restrictions on human-movement
have explained that we cannot rely on the existing
resources for a longer period. India and other countries
have to look forward to Artificial Intelligence (Al) and
Internet of Things (IoT) driven resources. The Al
technology can be used for data collection and can be
used at an optimized level. This would help in reduction
on the reliability of manpower and further would create
opportunities in the field of Al. 10T is a digital system
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that includes a combination of machinery packed with
sensors. 10T can benefit the oil and gas companies by
providing a mechanism for management of supply
chains, existing assets as well as customer
relationships!”). The advanced use of Machine Learning
can further help in upgrading various machines. These
technologies can further be used to measure and identify
the various energy storage possibilities around the
country. Energy data can prove to be a critical helping
hand for researchers and policymakers for analyzing and
formulating crisis planning and performance evaluation
of energy sector policies. The simulation of such data
requires accurate  mechanisms, validation and
updation®®). Since time immemorial, mankind is largely
dependent upon the traditional ways of energy
production such as fossil fuels. We need a strong team of
researchers to work on the field of generating power
through other resources such as waste and biofuels which
would have innumerable benefits to the environment as
well as reduce the dependency on age-long processes.
The forecast for the year 2019 and 2020 was made in
October 2019. The calculated values for the year 2019
are up to September, 2019 as depicted in fig. 21820,

According to IEA, the renewable energy expansion
may witness a slow down due to the economic recession
of the countries and hence could delay the further
expansion of renewable energy sources in 2020.
However, if managed skillfully, these resources can
prove to be beneficial in a long-run. Photovoltaic Cells
can be modified in a way so as to serve other processes.
There is a possibility of expanding the energy market by
providing an “On and Off Grid Renewable Energy”'®).
This step can prove to be of immense help in uplifting
the renewable energy market. According to an estimate
of IEA, the use of renewable energy sources will
increase by an amount of 1% globally?®. Hydrogen
production can be increased by using other energy
sources such as oil, biomass and renewable energy
resources?Y. Presently, most of the hydrogen production
takes place by extraction from natural gas. But there is a
possibility to extract “green hydrogen” by hydrolysis of
water®?, This can prove to be a carbon-free and highly
efficient method to extract hydrogen for energy
production.

Initiatives can be taken for collaboration and
development by making the use of block chain
technology to enhance responsible sourcing for various
industries since the material value chains are undergoing
huge disruptions?®. This would further enhance the
relations between the wupstream and downstream
members of the demand-supply chain and would help in
standardizing industries.
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Fig. 2: Global renewable energy electricity additions by
technology in the market 2015-2020 29,

4. Possibility for the world

It is an accurate time for the world to choose either a
healthy and developing phase or only a developing and
modernized phase of living. It is certainly clear from the
existing covid-19 crisis that it is not possible to survive
on this planet Earth, if the prime focus of us i.e.
homosapiens is solely a modernized community. A
healthy community is equally essential for the survival of
all the living beings on the planet. The idea of
colonization of Mars may seem enchanting but we must
not forget that it is a thing of the future. Presently, we are
living on Earth and have to live several hundred years on
the same planet. Fortunately, the crisis made it clear that
the Earth has a self healing tendency. If the world makes
appropriate use of this power along with innovation in
technology, then we can make a better place to live. The
post covid-19 situation would not be the same as it was
in pre- covid-19. Many people became unemployed, but
there is a huge possibility to use the array of talent of
those people to invest in creating new energy supplies
from various renewable resources which require a unique
path to develop and brought into picture. The energy
from renewable sources such as hydro power, solar
power, geothermal production, wind energy and biofuels
must be enhanced in an effective manner?2%), The world
should now take a step towards integrated development
rather than competitive development. Competition in the
era of globalization, privatization and liberalization is
healthy but this crisis has weakened the entire global
demand-supply chain and thus, the countries have to join
hands together to overcome this pandemic.
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Fig. 3: Resilient Energy Platform, NREL?"

The post-pandemic world may see a transitional state
to a new era. The countries should make suitable changes
in the energy market policies and bidding systems so as
to involve a healthy competition in development of
technologies among various companies thus, leading to
growth of the economy. The countries should make it
mandatory for all the firms and companies to have a
proper Corporate Social Responsibility (CSR) Model
which would ensure that the companies are developing
but without harming the society.

The governments across the world should provide a
healthy economic stimulus package to curb the economic
slowdown of the respective countries. Resilience relies
on arrangement of secure, dependable and affordable
power supply. The energy sector could confront a variety
of dangers such as technological, operational and digital.
Policymakers and market players must plan
arrangements and put resources into improved resilience
to guarantee coherence of supply and management of
tasks. Resilience involves probability of possible
dangers, capacity to react to unmitigated dangers and
adjust accordingly. The representation in fig. 3 features
an average procedure of planning. A portion of the
territories which could be solidified are operational
conventions, stress testing of new ventures, prioritization
systems, disaster response and recovery, crisis reaction,
cyber security etc. The present global emergency has
highlighted the advantages of commodity enhancement,
scale and balance sheet stability and strength. The
allocation of capital of shareholder returns and growth
could swing firmly to prioritize the shareholder
returns®). The major holders, by the use of continued
prudent capital allocation and healthy dividends, have to
keep the investors' trust intact along with growth
opportunities

5. Future of India

The “Ministry of New and Renewable Energy” has
proposed an interconnected global power grid plan called
“One Sun, One World, and One Grid”. Through this
initiative, India is planning the concept of - The Sun
Never Sets, which means that it is consistent and
geographically present in some of the locations at any

point of time®. This initiative could be a source of
attraction for investors and resulting in economic
benefits and utilizing skills and resources. Since India is
an agro-based economy, hence integrating the
agricultural activities with the solar and hydro sources
can contribute in reviving the economy of India.
According to the analysis of Fraunhofer ISE, a
horticulture photovoltaic system can provide sufficient
solar radiation for the average yield of a variety of
analyzed crops such as cotton, tomato and soybean to
exceed by 83 %.

In a meeting with the officials of the “Ministry of New
and Renewable Resources”, Indian PM Sh. Narendra
Modi laid emphasis on the setting of an entire ecosystem
from silicon ingot to solar module manufacturing which
could contribute in availing better power demands®®). He
also highlighted that manufacturing of wafers, ingots,
solar-panels and solar-modules would contribute in
overcoming the economic slowdown of the country. He
also further emphasized the need to adopt a holistic
approach from solar water pumps to decentralized solar
powered cold storage in the entire supply chain®).
Various proposals are being considered for integrating
the various energy vectors such as electricity, cooling,
heating, wastes and water which even include the
numerous possibilities provided by electric and battery
vehicles to interconnect them and optimize the combined
operation with the higher share of renewable and energy
efficiency®. India should also focus much more in the
field of atomic energy and nuclear energy because apart
from the risk of human life, there are fewer
disadvantages of these energies and have higher
efficiency. It is high time to find alternatives for
traditional methods of using coal generated electricity as
the huge amounts of funds that are invested here can be
shifted to some renewable sources creating three-tier
benefits- economic growth, creation of job opportunities
and environment protection®. A body for energy
regulation must resonate the outline frameworks and the
conflicting priorities for a steady and stable energy
transition.

Apart from creation of new energy sources, India
needs to develop more strategies towards digital trade
and cross-border trade payment for improving
connections between digital economies of the world3D.
There is a chance to reboot the framework in a manner to
abstain from coming back to the past and put resources
into a recuperation that fastens vitality progress. An
orderly way to deal with the progress of vitality would
require concurrent activities on different factors, for
example, flowing of the economy, cutting outflows from
fossil fuels, human capital structure and sustainable
power source for the future energy frameworks®-3%),

6. Conclusion

The emergency caused due to covid-19 pandemic has
influenced all the genres of the world and it would
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further reshape the world permanently. Energy is one of
the fundamental facilitators of monetary development
and success and the strength of worldwide energy
markets is crucial to support and establish the present
day society. The huge disruptions caused due to covid-19
pandemic emphasized the importance of stability in
energy markets. It also highlighted that instead of being
an issue of concern only during emergencies, the stability
must be embedded in the design of the system. Efficient
and enduring results can just originate from a reasonable
methodology which thinks about financial security,
development and unwavering quality alongside
delivering dependability and maintainability in the
vitality markets. The concern should be raised to look
forward for more secure alternatives for energy and bid a
retirement to the traditional sources of energy to
maintain a pace along with the growth and development.
Renewable energy solutions provide a pathway to
progress towards sustainable development goals and
energy transition in an environmentally sustainable way.
Their role needs to be recognized in national
electrification and holistically planned to transform
energy in under-served areas. An enabling environment
is required to enhance access to renewable energy which
needs to include customised businesses and financing
models, capacity building and dedicated platforms for
technology sharing. Participation of local communities,
public-private partnership and end-use support are also
required for project sustainability and favourable
outcomes. The crisis has offered a comprehensive
picture to the policy-makers about the provisional long
term changes along with an inspiration to grasp the
opportunities to improve the world.
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