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Emerging economies such as India are highly vulnerable due to the spread of COVID-19. 
We document the impact of COVID-19 on the power sector in India. We estimate the 
average energy demand and supply for the Indian states using data from March 23 to 
September 24, 2020. Our results indicate that transmission and distribution losses were 
much lower during the initial weeks of lockdown, but increased significantly thereafter. 
The market-clearing prices and volumes are lower than for the H1N1 influenza pandemic 
period, negatively impacting investor sentiment. Therefore, energy policies must focus 
on demand-side measures, apart from liquidity flow. 

I. Introduction   

The outbreak and spread of COVID-19 have affected the 
health sector and other sectors of the economy (Strzelecki, 
2020). The direct effect is visible in unemployment and 
growth, whereas indirect effects are spread across different 
sectors (Atkeson, 2020). Most economies adopted tempo
rary or complete economic lockdowns, creating financial 
disasters to reduce the spread of the disease. The trade-off 
is between reducing the spread and economic growth (Fet
zer et al., 2020). This impact on the economy is different 
from that in earlier experiences of recessions, since it in
fluences both the supply and demand sides. In this context, 
the debate between debt financing and helicopter money is 
an essential policy discussion based on demand-side man
agement and supply-side constraints (Baldwin & di Mauro, 
2020). 
The Indian economy is highly vulnerable due to its pop

ulation density, sizable informal markets, and infrastruc
ture issues. To reduce the spread of COVID-19, the Indian 
government initiated a strict lockdown on March 25, 2020. 
This led to an economic slowdown and loss of employment, 
especially for migrants in the informal sector. Comprehen
sive studies document the impact of the pandemic on vari
ous sectors of the Indian economy; however, the literature 
on the energy sector is scanty. As one knows, energy is an 
essential factor of production that contributes to an econ
omy’s growth. Research focusing on the impact on the en
ergy sector is thus crucial (Rath and Akram, 2020). 

We analyze the power sector of the Indian economy dur
ing the pandemic. We use data on the power sector from the 
Power System Operation Corporation Limited (POSOCO) 
from March 23, 2020, to September 24, 2020. We use the 
region and zone definitions of POSOCO.1 From these daily 
data, we see that the power supply increased, and the en
ergy shortage was minimal. Fossil fuel contributes to max
imum power generation, followed by hydropower and other 
renewable energy sources. Fossil fuel dependency is a con
cern; however, there is scope for investment opportunities 
in the renewable sectors. On a positive note, coal pro
duction decreased to three percentage points during six 
months, compared to one month prior to lockdown. A sig
nificant increase in hydropower is also noted (> 4%) during 
the same time. 
The general assumption is that the energy demand 

should have been lower during the lockdown period; how
ever, the residential energy demand increased, primarily 
due to work-from-home activities. Further, energy demand 
increased in hospitals and infrastructure related to quaran
tine centers, increasing energy demand. Except in Kerala, 
Sikkim, and Telangana, the average energy supply in
creased for all states in six months, compared to the one 
month after the lockdown. States that registered many con
firmed cases had a higher energy demand, such as Maha
rashtra, Tamil Nadu, and Telangana. It is also important to 
note that these states’ gross state domestic product (GSDP) 
is also high. At the same time, states such as Jammu and 
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Figure 1. India’s energy trade with neighbouring countries.       
This graph shows the dynamics of India’s energy trade with neighbouring countries. The data is sourced from Power System Operation Corporation Limited between 23rd March 2020 
and 24th September 2020. A positive value signifies import, and a negative value implies export. 

Kashmir (J&K), Assam, and Uttar Pradesh (UP) experienced 
significant power shortages. In these cases, the energy sup
ply is positively correlated with maximum energy demand 
(0.99), and energy storage is positively correlated with the 
energy shortage (0.92). During this time, Nepal, Bhutan, 
and Bangladesh turned into leading economies in the en
ergy transition, along with India. 
A regional analysis of the energy transition at the state 

level for the Indian economy explains that the southern re
gion is an importer of energy within the Indian economy. 
Whereas the northern and northeast regions were net im
porters for one month after the lockdown, the rest were net 
exporters. This calls for a robust state energy policy at the 
state level, particularly for the southern and northern re
gions. At the national level, an energy outage of approx
imately 36% was recorded during the lockdown period, 
whereas an energy outage of 64% was estimated at state 
levels. As one of the largest economies in South Asia, In
dia’s energy security is crucial. Energy trade can help un
derstand this issue. We can observe that India imports from 
Bhutan and exports to Nepal and Bangladesh. Imports from 
Bhutan have consistently increased, whereas exports to 
Bangladesh diminished. Figure 1 illustrates the trend of en
ergy trade for Bhutan, Nepal, and Bangladesh during the 
study period. 
The next section explains the impact of the COVID-19 

pandemic on the Indian power sector, and Section 3 con
cludes with a discussion and policy suggestions. 

II. Impact of the COVID-19 Pandemic on the         
Power Sector   

There are multiple ways to describe the impact of the 
COVID-19 pandemic on the power sector. First, we explain 
it from the investor perspective, using data from the Indian 

Energy Exchange (IEX). First, we present the market-clear
ing volume in Figure 2 and market-clearing prices in Figure 
3 for various periods. The periods of our analysis include 
the COVID-19 lockdown and the lagged year series during 
the H1N1 pandemic and the global financial crisis (GFC) 
of 2007–2008. We use post six month data on COVID-19, 
H1N1, and GFC. Data are collected from March 24 to Sep
tember 24, 2020, for the current lockdown and from the 
previous year, 2019. For the H1N1 pandemic, data are col
lected from September 1, 2009, to March 5, 2010; for GFC, 
information is collected from July 1, 2008, to January 2, 
2009. From Figure 2, we can conclude that the market-
clearing volume was much lower during the H1N1 pan
demic and the GFC than during the current pandemic and 
the lagged year. 
Similarly, Figure 3 confirms that the market-clearing 

price was much higher during the H1N1 pandemic and the 
GFC than in the previous year or during the 2020 lockdown. 
From the price point of view, this indicates a loss of in
vestor confidence during the lockdown, which could be due 
to demand- and supply-side shocks in the Indian energy 
market. However, the collapse of the demand side (e.g., in
dustrial and production-related demand) had a substantial 
effect. Therefore, energy policies must focus on demand-
side measures apart from liquidity flow. 
One significant barrier in this regard can be transmission 

and distribution (T&D) losses. This is the second parameter 
used to understand the impact of the COVID-19 pandemic 
on the power sector of India. We collected weekly data for 
T&D losses from POSOCO. We estimate the growth rate 
of 27 consecutive weeks (covering six months), starting on 
March 23, 2020, to capture the weekly change. The T&D 
losses were much lower during the initial weeks of the lock
down, but have increased significantly since then. Despite 
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Figure 2. Market clearing volume for different shocks (MWh).        
The graph shows the market clearing volume for different shocks (MWh). X-axis presents non-identical (comparable) days in each series. 

Figure 3. Market clearing prices for different shocks (INR/Mwh).        
The graph shows the market clearing prices for different shocks (INR/Mwh). The number of days is plotted on the horizontal axis. Market clearing prices are measured in terms of a 
rupee per MWh. 

the pandemic, one good sign is that the volatility spread is 
smaller than in the previous year. 
We further investigate the T&D losses at the regional 

and subregional levels, essential for a decentralized energy 
policy. Using data for 27 weeks at the regional level, we 
confirm that maximum volatility is found for the north
eastern regions, followed by the western, eastern, southern, 
and northern regions. However, the northeastern regions 
were comparatively stable in terms of T&D loss for the first 
month of the lockdown. On the contrary, the eastern re
gion initially had higher losses, which diminished over the 
next few months, but not consistently. The western and 

northern regions exhibited an adverse change in the initial 
phase. Though the northern region reduced volatility to a 
tolerable level, the western region experienced severe fluc
tuations. The southern region experienced growth in the 
initial weeks and performed better than the other regions, 
except the northern region, in the six months. The eastern 
region initially experienced losses, with the losses continu
ing over the six months. 
Finally, we estimate the losses at the subregional level 

and present them in Table 1, with an average for all nine 
zones. Due to postponements, concessions, and the closure 
of several industrial firms, the northern zone experienced 
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Table 1. Region and sub-region wise break-up of T&D loss.         

Region Zone I Zone II Zone III Zone IV 

Month(s) One* Six* One* Six* One* Six* One* Six* 

Eastern 1.79 1.86 1.54 1.61 1.29 1.36 1.04 1.11 

North-East 2.28 2.31 2.03 2.06 1.78 1.81 1.53 1.56 

Northern 2.76 2.56 2.51 2.31 2.26 2.06 2.01 1.81 

Southern 2.31 2.42 2.06 2.17 1.81 1.92 1.56 1.67 

Western 2.37 2.41 2.12 2.15 1.87 1.90 1.62 1.65 

Region Zone V Zone VI Zone VII Zone VIII Zone IX 

Month(s) One* Six* One* Six* One* Six* One* Six* One* Six* 

Eastern 0.79 0.86 0.54 0.58 0.29 0.36 0.04 0.11 0.00 0.00 

North-East 1.28 1.31 1.03 1.06 0.78 0.81 0.53 0.56 0.28 0.31 

Northern 1.76 1.56 1.51 1.31 1.26 1.06 1.01 0.81 0.76 0.56 

Southern 1.31 1.42 1.06 1.17 0.81 0.92 0.56 0.67 0.31 0.42 

Western 1.37 1.40 1.12 1.15 0.87 0.90 0.62 0.65 0.37 0.40 

The table represents the mean values for the sub-regions from 24th March 2020 to 27th September 2020. * indicates months; for example, One Month and Six Months, etc. 

the highest losses, followed by the western, southern, 
northeastern, and eastern regions. This was true for the 
initial weeks, and the result remained consistent after the 
sixth month. For all the regions, zone I experienced the 
maximum loss, with a gradual decrease for the subsequent 
zones. All the zones for the eastern regions had a smaller 
T&D loss. The gap between the T&D losses for the north
eastern and southern regions is marginal. There is a wider 
gap between the western and northern zones compared 
to the overall T&D loss. Except for the northern region, 
T&D losses increased after six months compared to the first 
month of lockdown. Higher T&D losses are a matter of con
cern and call for strategic policy support at both the aggre
gate and regional levels. 

III. Factors Determining the Energy Supply in the         
Indian States   

Several factors due to pandemic influenced the power 
supply, including the closure of the production market, 
with the power supply mainly confined to household, com
mercial, and hospital use. We derive the factors influencing 
the energy supply across states using the following econo
metric specification: 

where ES is the energy supply, EED is the excess energy de
mand, ICU is the inability of capacity utilization,2 and CC is 
the number of COVID-19 cases. 
We use a balanced panel for the Indian states and union 

territories. The data are obtained from POSOCO and the 

Reserve Bank of India3 for the first six months from March 
23, 2020. We estimate four models to determine the factors 
responsible for the energy supply across the Indian states. 
In model (1), we estimate ES as a function of energy indi
cators; in model (2), we introduce the number of COVID-19 
cases; in model (3), the GSDP is further introduced; and 
model (4) allows for lagged values. Based on the Hausman 
test, we accept the fixed effect estimates. The results in 
model (1) are in line with our hypothesis. The variable EED 
has a positive effect in driving up ES, whereas ICU has an 
adverse impact on ES. Model (2) shows that a higher num
ber of COVID-19 cases positively affects ES. This is because 
the power supply in hospitals and nursing homes massively 
increased. Model (3) shows the higher-income states hav
ing higher ES values. Further, in model (4), we observe that 
a one-day lag positively influences ES. The variables are ro
bust and significant across all the models (Table 2). 

IV. Conclusion   

Analysis from the investor’s perspective using daily mar
ket clearing volumes and market clearing prices confirm 
that, during the COVID-19 pandemic, the market clearance 
in terms of volume and price was lower than during the 
H1N1 pandemic and after the GFC of 2007–2008, indicating 
a negative impact on investor sentiment. This result is due 
to both demand- and supply-side factors in the economy 
related to the lockdown. Further, we analyze the T&D 
losses at the aggregate and regional levels of India. The re
sults show heterogeneity in T&D losses at the aggregate 
and regional levels. These differences require clear guide
lines and policy support at both the aggregate and disag

The ratio of the energy supply shortage during its peak and the maximum energy demand at peak hours of the day. 

We collected the GSDP data for 2018. For the convenience of the empirical estimate, we transform the time components by weighting 
with the number of days. 

2 

3 
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Table 2. Factors affecting energy supply in Indian states.        

Independent 
Variables 

Coefficients 

(1) (2) (3) (4) 

EED 0.061*** 
(0.008) 

0.049*** 
(0.006) 

0.0463*** 
(0.006) 

0.031*** 
(0.004) 

ICU -0.042*** 
(0.008) 

-0.021*** 
(0.00701) 

-0.017*** 
(0.006) 

-0.011** 
(0.004) 

CC 0.037*** 
(0.002) 

0.027*** 
(0.002) 

0.005*** 
(0.002) 

GSDP 2.95e-09*** 
(3.57e-10) 

1.06e-09*** 
(2.46e-10) 

L.ES 0.645*** 
(0.025) 

Constant 1.811*** 
(0.035) 

1.908*** 
(0.032) 

1.932*** 
(0.030) 

0.723*** 
(0.051) 

Observations 626 513 513 513 

R squared-within 0.131 0.369 0.446 0.761 

R squared-between 0.448 0.291 0.503 0.999 

R squared-overall 0.073 0.081 0.295 0.997 

Corr 0.235 0.224 0.482 0.992 

Sigma_u 1.826 1.804 1.753 0.617 

Sigma_e 0.134 0.103 0.096 0.063 

rho 0.994 0.996 0.996 0.989 

F-all u_i=0 3213.20*** 4260.25*** 3248.26*** 15.52*** 

F-overall 45.95*** 96.39*** 99.26*** 314.37*** 

Hausman test 28.09*** 27.46*** 31.20*** 151.32*** 

This table reports estimates of the regression of energy supply on factors affecting it in Indian states. Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0 

gregate levels. Overdependency on fossil fuels is one of the 
major bottlenecks of the energy security of the Indian econ
omy. Hence, investment incentives should be given prior
ity when designing future energy policies on renewable en

ergy sources. Further, we conclude that the energy supply 
is influenced by multiple factors, such as excess energy de
mand, capacity utilization, the number of COVID-19 cases, 
and higher income. 
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