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Abstract COVID-19 has led to an unprecedented reduction in demand for energy
for transportation and electricity, a crash in prices and employment in the fossil fuel
industries and record-breaking reductions in global carbon emissions. This paper dis-
cusses whether this “demand destruction” could spell the beginning of the end for fos-
sil fuels or a temporary recession and the imperative to recover from the current crisis
by “building back better” and not the same as before. There are encouraging signs for
the renewable energy industry that could make COVID-19 a cloud with a silver lin-
ing; whether this is the case will depend not only on the technological realities and
social response to the crisis but also on political will and foresight.
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Introduction

COVID-19, the disease caused by the new coronavirus named SARS-CoV-2,
hasled to a dramatic slowing down of economic activity around the world. After
its presence was first noted by the World Health Organization on December
31, 2019, COVID-19 spread so quickly across the world that on March 11, 2020
it was classified as a global pandemic (WHO 2020). To slowdown the spread
of this new coronavirus, governments across the world imposed shelter-at-
home policies and forced most businesses to shut down or significantly scale
back their operations. Many businesses switched to remote work, with their
employees working out of their places of residence. These restrictions varied
from country to country and from state to state within a country. Le Quéré
et al. (2020) document that sixty-nine countries across the world had imposed
some level of confinement measures between January 2020 and May 2020.

Forecasts indicate that the COVID-19 pandemic is expected to lead to a
deep global recession with a 5.2% contraction in global GDP in 2020, despite
governments spending trillions of dollars to counter its economic impact
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(World Bank 2020). The shutdowns have also led to an unprecedented reduc-
tion in demand for energy for transportation and electricity; by mid-April
energy demand in countries under full lockdown had fallen by 25% compared
to average consumption in 2019 (International Energy Agency 2020a). This led
to a crash in oil prices which declined by 85% between January 22, 2020 and
April 21, 2020; oil futures even went negative briefly in May 2020. Despite a
recovery in oil prices since then, they are still 43% lower than the peak in
January and expected to remain low for some time due to high levels of inven-
tories, restrictions on business travel imposed by employers, stay-at-home
orders and the expected global recession. In the US, consumption of jet fuel
and gasoline in 2020 is expected to be between 50% and 30% lower, respec-
tively, compared to 2019 (Gillingham et al., 2020). Major oil companies expect
the shock of the pandemic to reverberate for decades and some are writing
down their holdings, indicating reduced book value of their assets while many
are filing for bankruptcy. Global demand for coal and electricity have also been
reduced in the periods with full lockdown but not as severely as demand for oil.
In the US, electricity demand in 2020 is expected to be about 2.2% lower than in
2019, with increase in residential electricity demand partially offsetting the
reduction in commercial and industrial electricity use (U.S. Department of
Energy-Energy Information Administration (DOE-EIA) 2020).The amount of
coal used for electricity in the US declined more than other fuels and its share
is forecasted to be 20% in 2020 compared to 24% in 2019.

In the US, for the first time, more electricity was generated from renewables
than from coal by June 2020 and the share of renewables is expected to increase
from 17% in 2019 to 20% in 2020 (DOE-EIA 2020). In the UK, no coal had been
burnt in the sixty days prior to June 10, 2020 (the longest period for this to occur
since the start of the Industrial Revolution over 200 years ago) (Rowlatt 2020).
Despite COVID-19-related bailout efforts by the US government and efforts to
roll back environmental regulations, many utilities have announced plans to
close several coal-powered generating stations in 2020 (Holden 2020; Niler 2020).

The steep reduction in demand for energy, transportation, and numerous
services caused by COVID-19 is leading to the deepest recession experienced
globally since the Second World War (World Bank 2020). Recessions such as
this can emerge as times of “cleansing” when older, less profitable technologies
are replaced by new production units embodying the most advanced technol-
ogies. This process has been referred to as “creative destruction” and its poten-
tial to be an engine for innovation was noted at least as far back as Schumpeter
(1939). Several studies have since documented plausible examples of this effect
in explaining the response of industries to cyclical variations in demand (see
Caballero and Hammour (1994) and references therein). These studies show
that industries accommodate cyclical variations in demand by altering the rate
at which production units that embody new technologies are created and the
rate at which outdated units are destroyed. The costs of adjustment in the pro-
cess of creative destruction can slow down the process of technological change
and lead to coexistence of production units of different vintages.

Can we expect a process of creative destruction to be induced by COVID-
19? Will it spell the beginning of the end for fossil fuels and become an oppor-
tunity to increase the share of renewables? Can free market mechanisms lead
to a transition from fossil fuels to renewables? What role can government pol-
icy play during and after the pandemic to aid this transition?

Since the start of the pandemic, electricity generation from renewable
sources has been resilient to the COVID-19 confinement measures imposed
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by countries. Global use of renewable energy in all sectors increased by 1.5%,
while renewable electricity generation increased by almost 3% in the first
quarter of 2020 relative to the same period in 2019 (International Energy
Agency 2020b). This was because of new wind and solar photovoltaic projects
completed over the past year and because renewables have low marginal
costs of operation and are generally dispatched before other sources of elec-
tricity. As a result, the share of renewables in electricity demand increased
in many regions under lockdown, including parts of Europe and the US.

However, growth in renewable energy capacity is expected to slow down
in 2020 despite this resilience in current renewable energy generation. Addi-
tions to renewable electricity generation capacity are expected to be 13%
lower in 2020 compared to 2019. This decline reflects delays in construction
due to supply chain disruptions, lockdown measures, and social distancing
guidelines, as well as emerging financing challenges (International Energy
Agency 2020a). Beyond electricity, renewables have been less resilient.
Reduction in demand for liquid fuels for transportation has lowered demand
for biofuels, which are consumed as a blended fuel, and low oil and gas prices
have made them less competitive.

The decline in fossil energy consumption since the start of the lockdown
measures in response to the pandemic has led to an unprecedented decline
in daily global carbon emissions. Le Quéré et al. (2020) estimate that carbon
emissions decreased by 17% by early April 2020 compared with mean 2019
levels; about half of these reductions came from reductions in demand for sur-
face transport. Global carbon emissions are expected to decline by 8%, or
almost 2.6 gigatons, in 2020 to levels observed ten years ago (Hepburn et al.
2019; International Energy Agency 2020c). This decline is larger in absolute
terms than in any other year on record (Le Quéré et al. 2018); annual carbon
emissions fell by about 4% during the Second World War (1939-45), 3% dur-
ing the 1991-92 recession, 1% during the 1980-81 energy crisis, and 1% during
the 2009 global financial crisis (Boden, Andres, and Marland 2017).

What will be the long-term impact of this pandemic on carbon emissions,
energy consumption, and the mix of fossil and renewable energy? Can we
combine efforts for recovery from COVID-19 economic crisis with those to
fight against climate change? Are there recovery paths that can address the
megascale unemployment problem created by COVID-19 and keep the world
on the path to meeting the goals of the Paris Agreement? Is COVID-19 going
to halt or even reverse the unprecedented growth in renewable energy
deployment globally or is there a silver lining for renewable energy as a path
for sustainable economic recovery? What are the near-term social welfare and
distributional effects of increasing renewable energy production and their
policy implications?

This paper is organized as follows. Section 2 discusses the near-term impact
of COVID-19 on the energy sector and carbon emissions. Section 3 discusses
the case for strengthening investment in renewable energy to stimulate eco-
nomic recovery. Section 4 discusses strategies for government investment
and policy to stimulate a low carbon recovery. Section 5 concludes.

Near-Term Impact of COVID-19 on the Energy Sector and
Carbon Emissions

The need for confinement to control the spread of coronavirus has led to
large reductions in economic activity globally and reduced demand for
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energy. Le Quéré et al. (2020) estimate that by early April 2020 the global avi-
ation sector had the steepest decline with a 75% decrease in daily activity, fol-
lowed by surface transport with a decline of 50%. Industry and public sectors
saw their activity reduce by 35% and 33 %, respectively. Power sector had a
lower but still significant decline of 15%.

The COVID-19 pandemic has led to significant decline in production and
employment in the fossil energy industry. Changes in production at several
oil fields in the UK and in the mining, quarrying, and oil and gas extraction
sectors in the US are expected to result in a substantial reduction in employ-
ment in these sectors in 2020. In the US lower demand for electricity, increased
generation from renewables and natural gas, and declining export prospects
led to the loss of mining jobs in the first quarter of 2020, even though coal-
mines were declared an essential business.

The pandemic has accelerated the trend in closures of coal-based power
plants and reductions in coal-based power generation. In recent years, the
share of renewable energy technologies has been growing in the global mar-
ket for new power generation capacity due to declining costs. On average,
new solar photovoltaic and onshore wind power cost less than keeping many
existing coal plants in operation. According to the International Renewable
Energy Agency (IRENA), solar photovoltaic and wind energy are expected
to be fully cost-competitive within the next decade (IRENA 2019). The clean
energy sector, particularly the solar photovoltaic industry, had been a fast-
growing industry and a significant source of jobs for the last decade. In
2019, renewable energy generation increased more than the increase in elec-
tricity demand while fossil fuel electricity generation decreased; the first time
this has occurred in a period when electricity demand is increasing.

Investment in renewable energy has been growing as investors, particu-
larly in Europe, are putting pressure on oil companies to reduce carbon emis-
sions. According to Goldman Sachs, capital availability for new oil
development and drilling for shale gas has been tightening in recent years
while financial institutions are redirecting financing towards renewable
developments (Vigna et al. 2019). Foreign direct investment in renewable
energy reached an all-time high in the first quarter of 2020, while investments
in fossil fuels were plummeting. Foreign investors announced over $23 billion
of cross-border renewable energy investment at the beginning of this year, the
highest level recorded over the past decade (IRENA 2020).

Renewable energy generation has been impacted less than the rest of the
energy sector due to lower marginal costs of electricity generation. Renew-
ables receive priority in the grid and are not asked to adjust their output to
match demand insulating them from the impacts of lower electricity demand
(International Energy Agency 2020b). New capacity additions in the renew-
able energy sector, however, have not been left unscathed by the pandemic.
Global investment in new renewables capacity is expected to fall by 10% in
2020 (International Energy Agency 2020a). The pandemic is leading to delays
in bringing new capacity online, with investors becoming more cautious
about investing in new projects. Most countries, including the US, are heavily
dependent on China for many renewable components and raw materials,
especially for the solar energy sector. Disruptions in supplies from China, as
well as other challenges, including labor shortages and cancellation of install
orders by homeowners due to COVID-19 are likely to slow down solar pho-
tovoltaics substantially in 2020 (Eckhouse and Martin 2020a). Continuing
renewable energy investments will require re-establishing global supply
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chains and strengthening existing renewable energy policies and
investments.

As a result, the renewable energy sector is also facing substantial job losses.
There has been a 13% reduction in employment in the renewable energy sec-
tor in the US, including solar and wind technicians, HVAC contractors, and
thousands within the construction and installation fields. Conservative fore-
casts indicate that without government action hundreds of thousands of
renewable energy workers would have filed for unemployment in 2020. Sim-
ilarly, jobs in solar plant construction and maintenance in other countries like
India and Bangladesh have also seen a decline this year (E2 2020).

The steep fall in demand for transportation fuel has also reduced demand
for biofuels since these are consumed as a blend with gasoline. Global biofuel
production is expected to be 13% lower in 2020 while renewable heat con-
sumption is also likely to decline due to lower industrial activity. In the last
two decades, global biofuel consumption had grown more than five times
(Debnath et al. 2019). Biofuel production and renewable heat consumption
were both expected to increase by around 3% in 2020 before the COVID-19
crisis emerged. This was due to Brazil’s new biofuels policy, the wider imple-
mentation of China’s ethanol blending mandates and continued biodiesel
expansion in ASEAN member countries. Renewable heat consumption was
expected to increase in the European Union due to new 2030 renewable
energy goals. With reduction in demand, biofuel production plants have
idled or reduced output (International Energy Agency 2020a). About half of
the ethanol plants in the US had to become idle after the start of the pandemic
and are expected to stay offline while the pandemic lasts. The demand could
fall further if the blend rate mandate for biofuels is revised down because the
competitiveness of ethanol as a source of octane was affected adversely due to
decline in gasoline prices. With actual fuel demand less than projected other-
wise, the biofuel volumes that can be consumed even with the current blend
rate of about 10% will be lower than they would have been otherwise.

Demand for oil and biofuels in the future will also depend on the vehicle
mix chosen by consumers. There has been a large decline in global car sales
in 2020 and these are expected to be about 15% lower than in 2019. In contrast,
the upward trend in electric car sales is expected to continue and to raise the
share of electric cars in vehicle sales in 2020 to more than 3% and in the global
car stock to 1% (Debnath et al. 2019). This is despite a substantial decline in
electric car sales in China and the US and largely because of an increase in
electric car sales in Europe; the latter has been driven by emissions standards
and other policies to support electric car purchases (International Energy
Agency 2020a).

The reductions in fossil fuel consumption due to the pandemic could be
temporary since there are no structural changes in the economic, transport
and energy systems due to Covid-19. With oil and coal likely to remain at his-
torically low prices, there are risks the economics of energy production can
again start leaning heavily in favor of fossil fuels over renewable sources.
Even if COVID-19 were to lead to some long lasting shifts towards working
from home, tele-conferencing and on-line education, these type of social
responses alone would not be sufficient to keep global emissions on track to
stay under 1.5 degrees C of warming in this century. The UN Environment
Programme estimates that global carbon emissions must fall by 7.6% every
year from 2020 to 2030 to keep temperature increases to less than 1.5°C
(UNEP 2019).

77



Applied Economic Perspectives and Policy

Unlike other business cycles, such as the Great Depression, that have led to
creative destruction, the economic impacts of COVID-19 are caused by
restrictions on individual behavior rather than any fundamental changes in
resource availability, technology or policy that would make renewable
energy more profitable than fossil fuels. After the current crisis is over, indi-
vidual behavior may revert back to business-as-usual before the crisis with-
out leading to any structural changes in the economic, transport or energy
systems; this will depend in part on how long the pandemic lingers. Based
on past experience with economic slowdowns, it can be argued that the reduc-
tions in energy consumption could be short-lived and rebound back once
mobility restrictions are lifted and economies recover, particularly if govern-
ments provide support to insulate the fossil fuel industry during the pan-
demic (World Bank 2020). The 2007-08 financial crisis and the subsequent
economic slowdown led to a reduction in global greenhouse-gas emissions
in 2009 by about 1%. However, carbon emissions grew by 5.1% in 2010 and
hit a record high, in part due to governments’ measures to stimulate econo-
mies that had limited considerations for environmental impact (Le Quéré
et al. 2020). It is, therefore, critical to develop strategies to prevent a similar
increase in emissions after the pandemic ends.

The Imperative to “Build Back Better”

Climate change and COVID-19 can represent existential crises for life as we
know it, if they are not addressed appropriately; while the pandemic has been
sudden and devastating with clearly visible impacts on human health, cli-
mate change is slow-moving and has wide-ranging impacts on the planet that
are often less visible and directly attributable to the human activity. Climate
change is expected to have a significant detrimental economic, environmen-
tal, and public health impact. Achieving the high levels of reduction in carbon
emissions required while increasing societal well-being requires a shift to
renewable energy rather than expecting a reduction in energy consumption
observed during the pandemic to become permanent.

According to IRENA (2020), to reduce global fossil fuel use by 75% and
energy related carbon emissions by 70% by midcentury, over half of the nec-
essary reductions in emissions will need to come from renewable energy and
around one-fourth from increasing energy efficiency. Continuing to invest in
fossil-fuel energy infrastructure creates a path-dependence for decades to
come and will make it more costly to meet goals of the Paris Agreement.
Delaying the transition in the energy sector is likely to result in trillions of dol-
lars in stranded assets in the future. The costs of this transition are expected to
be high and will need to be sustained for a fairly long period. The IEA expects
that investments of $1 trillion per year are needed for the next three years in
the global energy system (International Energy Agency 2020b). In the long
run, the IRENA (2020) estimates an investment need of $3.2 trillion annually
each year till 2050 or a total investment of $110 trillion by 2050 to raise the
share of renewables from 26% currently to 57% by 2030 and 86% by 2050.
Of this investment, 25% would need to be in renewable energy, 23% in electri-
fication and infrastructure and 34% in improving energy efficiency. The total
investment required is twice as high as the historical investment in the energy
sector of $1.8 trillion per year (IRENA 2020). Transformation of the energy
sector would lead to not only benefits in the long run, in the form of reduced
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externalities from indoor and outdoor air pollution and climate change but
also be complementary with immediate goals of increasing job opportunities.

Government policy interventions and private capital are needed to sustain
growth and investment in renewable energy and to prevent emissions from
rebounding after the COVID-19 crisis is behind us; the process of creative
destruction driven by self-interest in a market-based economy may not be suf-
ficient. Creative destruction is driven by business cycles that make production
technologies with an inferior technology unprofitable and, thus, private busi-
nesses have market-based incentives to scrap them and adopt newer more
efficient technologies, without any government intervention. The extent to
which the pandemic and the accompanying disruption in economic activity
and reduction in demand can be expected to unleash a new wave of creative
destruction and create a market-based imperative to shift towards renewable
energy remains to be seen. It will depend, at least in part, on the competitive-
ness of renewable energy relative to fossil energy in the postpandemic world
and the willingness of the private sector to mobilize capital for investment in
new infrastructure.

In addition to solar and wind, a mix of renewable and clean energy technol-
ogies, including advanced nuclear energy, carbon capture and sequestration,
and hydrogen energy will be needed to achieve the goal of restricting the
global temperature increase to 1.5 degree Celsius by midcentury." However,
the market-driven incentives for expanding solar photovoltaics and onshore
wind are high because their costs have declined significantly in recent
decades. With economies of scale they are the cheapest source of new gener-
ation for at least two-thirds of the global population (Bloomberg New Energy
Finance (BNEF) 2020). In many parts of the world solar and wind energy are
competitive with existing coal-based electricity even without subsidies. Cost
of battery storage have declined by 50% since 2018 with increasing project
sizes, rapidly expanding manufacturing base and improvements in technol-
ogy. The growing competitiveness of these renewable energy technologies
with fossil fuels makes them promising options for expansion in the near term
as compared to other renewable and low carbon energy sources, such as
hydropower and nuclear energy. The latter are seeing declining trends in
deployment and delays in approvals for new projects, planned maintenance,
and construction (International Energy Agency 2020a).

The transition to renewable energy technologies will be aided by recogniz-
ing the environmental benefits they provide, such as improving air and water
quality and mitigating carbon emissions. These benefits are often unpriced
due to the absence of government policies. Incorporating a monetary credit
for these external benefits in the pricing of renewable energy can improve
their competitiveness relative to fossil fuels and aid the process of creative
destruction. Low fossil fuel prices due to the pandemic could be offset by
the imposition of a carbon tax that could make renewable energy more
appealing. Additionally, governments around the world are spending tril-
lions of dollars on rescue and recovery measures; the G20 nations (including
most EU member states) had earmarked over US$7.3 trillion on rescue mea-
sures by April 2020 (Hepburn et al. 2020); this amount is estimated to be more
than $10 trillion in May 2020 by McKinsey (2020). As discussed in the next sec-
tion, recovery measures could be designed to promote renewable energy,
which can also stimulate economic growth and jobs.

1https://www‘ipcc‘ch/sz'te/assets/uplouds/sites/Z/ZOl9/02/SR15_Clmpter2_Low_Res.pdf
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In the near term, since the start of the pandemic, the focus of governments
has been on rescue measures. Hepburn et al. (2020) analyze 300 major policies
implemented globally following the start of the pandemic and shows that the
majority of these policies are rescue policies to protect workers and busi-
nesses. Their subjective assessment is that 4% of policies are “green” with
potential to reduce long-run carbon emissions, 4% are “brown” and likely
to increase net carbon emissions beyond the base case, and 92% are
“colorless,” meaning that they maintain the status quo. While most of these
policies are to provide cash to individuals to meet basic needs, some policies
also support emission-intensive firms, such as airlines that face bankruptcy or
reduced revenue due to COVID-19 (examples include tax breaks for airlines
in Russia, bailouts for US airlines and unconditional airline relief in
Australia).

Fossil fuel industries facing low demand and prices are also seeking tax
breaks and bailouts. In the US, the Coronavirus Aid, Relief, and Economic
Security (CARES) Act passed in March 2020 has led to changes in tax restric-
tions and rebates that have benefited oil companies; SEC filings indicate that
at least thirty-seven oil companies claimed more than $1.9 billion in CARES
Act tax benefits (DeConcini and Neuberger 2020). Oil and gas companies
have also benefited from extensions to loan repayment periods by the Federal
Reserve Bank in the US and reductions in royalties to produce oil and gas on
public lands. In contrast, access to tax relief provided to the renewable energy
projects by the government has been impeded by supply chain disruptions,
shutdown of factories, and the inability to do installations when social dis-
tancing is required. Efforts to insulate the fossil fuel industry from the effects
of the pandemic can hamper the creative destruction process.

The longer-term impact of COVID-19 on renewable energy will depend on
how long the crisis lasts, how widespread it is, and how deep the restrictions
are. It will also depend on the recovery path chosen by the government, busi-
nesses and individuals, the speed of the recovery, the nature of the govern-
ment spending to support and reinvigorate the economy, and the extent of
rebound in consumer spending. It is possible that governments around the
world may consider fossil fuel companies as too important to be allowed to
fail and offer to bail them out and support industrial recovery by reducing
environmental standards and slowing the growth in fuel efficiency standards.
Countries may also take advantage of the low price of oil to increase fossil-
fuel based consumption to aid economic recovery, particularly in emerging
economics and scale back support for renewable energy (Fox-Penner 2020;
Hepburn et al. 2020).

Implications for Plans for Recovery from COVID-19

The focus of the government interventions so far has been on rescue pack-
ages to protect lives and livelihoods and not on recovery packages. Recovery
packages would need to address societal concerns related to poverty allevia-
tion and inequality reduction and catalyze productive investments. They will
seek to address the unprecedented scale of unemployment resulting from the
global pandemic and make investments with high economic multipliers. An
investment package focused on the energy transition can help to overcome
the economic slump and create much-needed jobs, both for the short term
and beyond. Renewable energy infrastructure is very labor intensive in the
early stages — one model suggests that every $1 million in spending generates
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7.5 full-time jobs in renewables infrastructure, 7.7 in energy efficiency, but
only 2.7 in fossil fuels (Garrett-Peltier 2017). The global employment intensity
of all energy transition-related technologies is about 16.5 jobs per million dol-
lars, but regional values range from as high as about thirty jobs per million
dollars in Latin America and the Caribbean and countries of the Association
of Southeast Asian Nations (ASEAN) to around ten in EU-27 plus UK and
North America, and five in Oceania. Analysis by IRENA (2020) shows that
transition to clean energy can create 29.5 million jobs by 2030; among renew-
able technologies, solar energy and bioenergy have the greatest potential —
11.7 and 10.9 million jobs, respectively, followed by wind energy jobs at 3.7
million (IRENA 2020). These job gains are expected to outpace the job losses
in fossil fuels globally and in all regions. In the long run, these public invest-
ments offer high returns by driving down costs of the renewable energy tran-
sition (Henbest 2020). Investment in renewable energy technologies could
stimulate innovation, job creation, and more environmentally sustainable
growth, with spillovers that benefit the wider economy (Aghion et al. 2014).
However, an increasing share of renewable energy can also raise electricity
prices and this can be regressive, conflicting with the goals of poverty allevi-
ation (Bohringer et al. 2017).

Investment in renewable energy has several advantages as a stimulus pol-
icy; it has a higher jobs multiplier in the near term, which boosts spending and
increases short-run GDP multipliers. In the long run, renewable energy
requires less labor for operation and maintenance, and this frees up labor
and saves on fuel. This implies that as the economy returns to capacity, it
enables more efficient use of labor and offers higher long-run multipliers as
well (Hepburn et al. 2020). An overarching recognition of the need for a sus-
tainable recovery from COVID-19 has led to a call from many government
leaders, businesses, and major investors to transition to a low-carbon econ-
omy as a mechanism for economic recovery following COVID-19
(McKinsey 2020). Many CEOs from the banking and the insurance sectors,
members of the European Parliament, business associations, and top execu-
tives at companies, nongovernment organizations, and others have joined
the “green recovery alliance,” launched in April 2020 at the initiative of the
chair of the Environment Committee of the European Parliament. The green
recovery alliance seeks to offer investment solutions to revive the economy
after the crisis in ways that are aligned with climate commitments. In parallel
to this private sector initiative, the European parliament in April 2020 called
for making the European Green Deal an integral part the recovery from
COVID-19. The Green Deal provides a comprehensive regulatory framework
to achieve the European Union’s targets of net-zero carbon emissions by 2050,
and a 50% to 55% cut in emissions from 1990 levels by 2030. Similarly, in 2019,
the US Congress proposed a Green New Deal, a nonbinding resolution calling
on the federal government to wean the US from fossil fuels and reducing
greenhouse gas emissions.? Continuing this convergence of private sector
and government commitment to make the coronavirus recovery a time to
move towards a more sustainable energy system will be critical to increase
economic growth and jobs while limiting the harm to the climate.

These legislative initiatives are consistent with emerging public opinion on
this issue. Two-thirds of survey respondents to a global survey of the public
believe that government actions should prioritize climate change mitigation

2hififps://wwwnytimes.com/ZOl9/02/21/clima1Ee/green—new—deul—quesﬁons—unswers.hifml
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in the economic recovery after COVID-19 (McKinsey 2020). The International
Energy Agency and the International Monetary Fund offer a roadmap for
governments to stimulate economic growth, create millions of jobs, and put
global emissions into structural decline by accelerating deployment of clean
energy technologies and infrastructure and increasing energy efficiency
(International Energy Agency 2020b). Governments have a profound oppor-
tunity to be farsighted, to set in motion a lasting shift in the global energy
mix, and to allow the world to reap the multiple benefits of a cleaner energy
system. Whether governments will heed the call of these agencies to use this
historic opportunity to develop economic recovery plans that reduce invest-
ments in fossil fuels and accelerate the energy transition remains to be seen.

Conclusion

COVID-19 has created an economic and public health crisis for the world
and the government and societal response to addressing it has substantially
reduced energy consumption and had unprecedented negative effects on
employment in the oil, gas and coal sectors. The pandemic has been a global
experiment for the environment and shown the extent to which severe energy
demand destruction can lower carbon emissions. It also highlights the chal-
lenge of maintaining these lower emissions in the future, as is critical to
achieve the climate goals of the Paris Agreement, while expanding human
well-being and standards of living that are dependent on energy consump-
tion. The extent to which energy consumption will rebound back after the
pandemic will depend on how long and widespread the effects of COVID-
19 are and the extent to which there are structural changes in the form of
increased reliance on telework, e-commerce, and shorter supply chains. These
alone may not be sufficient unless we can decouple energy consumption from
carbon emissions by transitioning to renewable energy in a major way.

The pandemic has occurred at a time when declining renewable energy
costs, persistently low oil prices, rising debt in the fossil fuel sector and inves-
tor concerns about the impact of fossil fuels on carbon emissions and environ-
mental regulations were already lowering capital investment in the fossil fuel
industry while making renewable energy one of the fastest growing indus-
tries. The current crisis can now serve as a catalyst to significantly expand
use of renewable energy and low carbon infrastructure as a path to stimulate
the economy, increase employment and lower carbon emissions. A recent
global survey of economic experts indicates that investment in clean infra-
structure (such as renewable energy assets, energy storage, grid moderniza-
tion, and carbon capture technology), renovations and retrofits to improve
building efficiency, investment in education and training, and clean R&D
spending rank as top-performing recovery measures from COVID-19
(Hepburn et al. 2020). The extent to which these investments will occur will
depend on how policymakers prioritize job creation potential, cleaner air,
and economic, energy, and climate resilience. Transforming the energy sector
to one that is predominantly based on renewable energy will require a large
and sustained investment of trillions of dollars globally as well as ambitious
clean energy standards for the electricity and transportation sectors. These
investment decisions need to be accompanied by appropriate policy incen-
tives that are technology neutral, performance-based, and market-based.
Additionally, in designing policies to stimulate investment in renewable
energy, it will be important to consider various issues, including the
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intermittency of renewable energy and its integration in the grid, the welfare
economic costs and the distribution of those costs among consumers and pro-
ducers of energy. The intermittency of solar and wind energy affects the
extent to which it is cost-effective to include them in the mix of electricity
generation (Hirth 2015; Hirth, Ueckerdt, and Edenhofer 1915). The welfare-
economic effects of increasing renewable energy will depend on several con-
siderations, including the extent to which regulatory incentives are needed to
induce a shift to renewable energy, the type of incentives (renewable share
mandates, low carbon standards, carbon taxes) that are provided and the rel-
ative cost of renewable sources of energy. Several studies show that low-
carbon fuel standards and carbon taxes are more cost effective than renewable
share mandates at achieving renewable energy and carbon mitigation goals
(see Chen et al. 2014; Oliver and Khanna 2018). Renewable energy policies
can raise the cost of energy and have adverse implications for low-income
consumers. They also imply a shift in profits from fossil fuel producers to
renewable energy producers. These distributional considerations have impli-
cations for the optimal mix and share of renewable energy in a region.

The COVID-19 has starkly highlighted the interdependent nature of the
world we live in and the notion that governments can respond rapidly and
cooperate globally to develop policies based on science when dealing with a
global crisis. It has also shown that politics and short-term self-interest can
act as a barrier to actions in the interest of the larger public. Whether the
COVID-19 crisis will prove to be a silver lining for renewable energy will
depend not only on the technological realities and societal response to the cri-
sis but also on political will and foresight.
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