
Citation: El-Hafez, O.J.; ElMekkawy,

T.Y.; Kharbeche, M.; Massoud, A.

Impact of COVID-19 Pandemic on

Qatar Electricity Demand and Load

Forecasting: Preparedness of

Distribution Networks for Emerging

Situations. Sustainability 2022, 14,

9316. https://doi.org/10.3390/

su14159316

Academic Editors: Sebastian Saniuk,

Tomasz Rokicki and

Dariusz Milewski

Received: 5 June 2022

Accepted: 24 July 2022

Published: 29 July 2022

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

sustainability

Article

Impact of COVID-19 Pandemic on Qatar Electricity Demand
and Load Forecasting: Preparedness of Distribution Networks
for Emerging Situations
Omar Jouma El-Hafez 1,*, Tarek Y. ElMekkawy 2 , Mohamed Kharbeche 3 and Ahmed Massoud 4

1 IPP Contracts and Agreements Engineer, Qatar General Electricity and Water Corporation (KAHRAMAA),
Doha P.O. Box 41, Qatar

2 Department of Mechanical and Industrial Engineering, College of Engineering, Qatar University,
Doha P.O. Box 2713, Qatar; tmekkawy@qu.edu.qa

3 Qatar Transportation and Traffic Safety Center, College of Engineering, Qatar University,
Doha P.O. Box 2713, Qatar; mkharbec@qu.edu.qa

4 Department of Electrical Engineering, College of Engineering, Qatar University, Doha P.O. Box 2713, Qatar;
ahmed.massoud@qu.edu.qa

* Correspondence: oelhafez@km.qa

Abstract: The COVID-19 pandemic has brought several global challenges, one of which is meeting
the electricity demand. Millions of people are confined to their homes, in each of which a reliable
electricity supply is needed, to support teleworking, e-commerce, and electrical appliances such
as HVAC, lighting, fridges, water heaters, etc. Furthermore, electricity is also required to operate
medical equipment in hospitals and perhaps temporary quarantine hospitals/shelters. Electricity
demand forecasting is a crucial input into decision-making for electricity providers. Without an
accurate forecast of electricity demand, over-capacity or shortages in the power supply may result in
high costs, network bottlenecks, and instability. Electricity demand can be divided, typically, into
two sectors: domestic and industrial. This paper discusses the impact of the COVID 19 pandemic
on Qatar’s electricity demand and forecasting. It is noted that students’ and employees’ attendance
are the restrictions with the highest impact on electricity demand. There was an increase of nearly
28% in the domestic peak due to the attendance of 30% of school students. Furthermore, in this
study, historical data on Qatar’s electricity demand, population, and GDP were collected, along
with information on COVID-19 restrictions. Statistical analysis was used to unfold the impact of
the COVID-19 pandemic. The results and findings will help decision-makers and planners manage
future electricity demand, and support distribution networks’ preparedness for emerging situations.

Keywords: COVID-19 pandemic; Qatar electricity demand; forecasting; electricity meters; distribution
networks; emerging situations

1. Introduction

The electric utility industry is probably the largest and most complex industry, glob-
ally [1]. Qatar has witnessed a massive transformation over the past 20 years, wherein the
country’s economy has multiplied due to natural gas exports. Peak demand for Qatar’s
electricity system has grown from 1244 MW in 1995 to 8875 MW in 2021, and the installed
capacity reached 10,576 MW in 2022 [2–4]. This has created many challenges for the elec-
tricity network, from generation to distribution. This trend will likely be sustained if
the economy keeps growing at the same rate. Qatar’s electricity sector has undergone
a remarkable development in recent years, with generation reaching 42.3 TWh in 2016,
almost double that of 2008. Qatar’s annual rate of increase in electricity demand is about
8%, among the world’s highest growth rates. For example, in India, power generation is
growing at an annual average rate of 5.17% between 2018 and 2022 [5].
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Moreover, Qatar faces significant challenges related to the consumption and availabil-
ity of natural resources while having the world’s highest per capita electricity and water
consumption [6,7]. As part of the arrangements to host the FIFA 2022 World Cup, Qatar has
invested heavily in infrastructure, such as stadiums, housing, transportation, roads, and
other service facilities. In response to this, the electricity generation sector should be ready
to meet the exponential rise in electricity demand, which calls for a proper peak demand
forecasting approach that considers population and GDP growth along with the number of
electricity meters. Forecasting helps to define potential obstacles and opportunities and
establish the premises for future plans [8,9]. Based on the time horizon, there are three
forecasting terms: short, medium, and long. Short-term forecasting is one hour to one week.
The short-term electricity demand forecasting objective is to forecast the daily electricity
demand to provide the required amount of generated power. This forecasting type depends
on comparing the previous day’s demand values and considering temperature, humidity,
day type (working/weekend), and demand from industrial consumers. Figure 1 shows
Qatar’s domestic demand for two consecutive days on the 3 and 4 March 2019).
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Figure 1. Daily domestic load curve for two consecutive days in Qatar.

From Figure 1, it is noted that the electricity demands for the two days are almost
identical. Short-term electricity load is affected by natural and social factors, making load
forecasting more complex [10]. For medium-term forecasting, the time horizon is one week
to one year. It is made based on (i) historical load demand (both domestic and industrial);
(ii) planned new load (bulk consumers, big commercial projects, government projects);
(iii) outage programs of the bulk industrial consumers; and (iv) temperature and humidity.
The time horizon for long-term forecasting is longer than a year and is based on (i) historical
load demand (both domestic and industrial); (ii) planned new load (bulk consumers, big
commercial projects, government projects); (iii) population growth; (iv) oil prices; (v) gross
domestic product (GDP); and (vi) the number of electricity meters.

Forecasting methods can also be classified into three main categories: subjective,
objective (time series), and objective (causal). The subjective forecasting method is based on
human judgment, such as the Delphi method and cross-impact analysis. On the other hand,
the time series method is based only on a phenomenon’s past values. Causal methods
are based on data and independent variables (factors) that affect a dependent variable
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that is being forecasted [11,12]. Bayram et al. [13] studied and analyzed Qatar’s electricity
consumption patterns and future renewable energy integration.

In addition, they proposed a methodology, to estimate the cooling load. The authors
used the Gulf Cooperation Council Interconnection Authority (GCCIA) data. They got
the peak demand, only from 2009, after establishing the GCCIA [14]. To gain a better
understanding and more accurate forecasts for this paper, Qatar General Electricity and
Water Corporation (KAHRAMAA, responsible for Qatar’s electricity transmission and
distribution network) was approached. Total peak demand and domestic peak demand
data were obtained, ranging from the years 1954 and 2001, respectively, to 2020. They
also found a significant difference between summer and winter electricity demand, caused
by the cooling demand in summer, with more than half of the electricity consumption in
summer coming from cooling. Inglesi [15] used regression modeling to forecast electricity
demand in South Africa up to 2030, using historical data from 1980 to 2005. In 2008, South
Africa faced a problem in supplying domestic and industrial consumers with electricity.
The author used five variables: real GDP, actual electricity consumption, average electricity
price, real disposable income, and population. The analysis showed that a unit percentage
increase in electricity price could reduce the electricity demand by about 0.5%. The author
also found that a unit percentage increase in the population’s disposable income can
increase electricity demand growth by more than 0.4%. The evaluation was based on
two scenarios: the average growth of the economy (4%), and accelerated growth (6%),
between 2009 and 2030, with 1% population growth and increased electricity prices. The
results showed that in the long term, income and price significantly impact the demand,
whereas, in the short term, electricity demand is impacted by GDP and the population size.
Li et al. [16] highlighted that accurate load forecasting is essential for an electricity market
operator’s dispatch planning. They proposed two Bayesian quantile regression models to
forecast the quantiles of electricity load. They then applied their proposed models to the
National Electricity Market of Australia. Cabral et al. [17] explored the balance between
demand and supply, especially with the unavailability of cost-effective energy storage
systems. In addition, Elkamel et al. [18] proposed a multiple linear regression model and
a neural network model to forecast electricity demand in Florida state. The proposed
models used economic, social, and climatic variables. Hadri et al. [19] investigated three
approaches to forecasting electricity consumption in buildings. Their goal was to assess the
forecasting accuracy of the models at the smart meter level. Lin et al. [20] studied how to
improve the accuracy of forecasting air conditioning and lighting power consumption in a
high-rise office building in Shanghai. They concluded that adding relative humidity, and
scheduling, to the forecasting model would improve accuracy.

On 30 January 2020, COVID-19 was identified by the World Health Organisation as an
international public health emergency [21]. Malec et al. [22] studied the impact of COVID-
19 on electricity demand profiles for selected business clients in Poland. They concluded
that the drop in electricity consumption against the expected values was 15–23% in the first
lockdown. For the second lockdown, the percentage drop was less, with a maximum value
of 11%. Nevertheless, the impact of abnormal conditions such as the COVID-19 pandemic
on electricity demand and load forecasting has not been thoroughly investigated in relation
to preparedness for such situations.

COVID-19 has thus affected all sectors of life, and researchers in numerous fields have
begun studying the impact of the pandemic, especially with the spread of coronavirus
variants. The research questions are: what are the impacts of the COVID-19 restrictions on
Qatar’s electricity demand, and what is the relation between the restrictions and forecasting?
This paper discusses the impacts of the COVID-19 pandemic on Qatar’s electricity demand.
In addition, the factors that need to be considered for electricity demand forecasting are
studied. The main contributions of this paper are the following:

• Assessing the impact of the COVID-19 pandemic on Qatar’s electricity demand
and forecasting

• Forecasting Qatar’s domestic peak electricity demand.
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2. The Impact of COVID-19 on Electricity Demand

COVID-19 affected all life sectors worldwide, electricity demand being just one of
these sectors. There was a direct impact on the industrial demand, due to the lack of global
demand for many commodities and products, such as oil and gas. The impact on domestic
demand varied from country to country according to the severity of restrictions imposed.
In response to the pandemic, some countries closed schools and universities, and some
jobs were transferred to remote working systems. Some countries took more stringent
precautions, based on the number of current and expected COVID-19 cases, and had partial
or entire curfews or even complete shutdown in some cases. In Qatar, the government
transferred academic study to distance learning and suspended public transport services
for schools and universities [23]. Qatar also reduced the presence and attendance of the
number of workers in the government and private sectors to 20% of total employees,
with the rest working from home [24]. Qatar also closed many shops and malls, keeping
pharmacies and foodstuff sales outlets open, with relatively limited opening hours. This
changed the shape of the curve and the magnitude of electricity demand. Figure 2 is an
example of how the shape of the curve changed with the advent of the pandemic.
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Figure 2. Daily domestic demand curves for two days (9 March and 9 April 2020).

The orange plot represents the domestic demand on 9 March 2020, when people
started preparing for schools, universities, and offices after 4 a.m., where the demand
started increasing. However, this demand decreased in the blue plot (representing the
domestic demand on 9 April 2020), after remote working and education started. Regarding
the change in the magnitude of demand due to COVID-19, there were difficulties and
restrictions on travel and transportation activities. The Planning and Statistics Authority
monthly figures for the population within Qatar’s boundaries, at the end of each month,
are shown in Table 1.
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Table 1. Qatar’s population in millions for the 2019 and 2020 years.

Month End 2019 2020 Change in Percentage (%)

January 2.766459 2.773221 0.24

February 2.772947 2.782106 0.33

March 2.760586 2.795484 1.26

April 2.772294 2.805202 1.19

May 2.740479 2.807805 2.46

June 2.638657 2.794148 5.9

July 2.475063 2.749215 11.08

August 2.666938 2.735707 2.58

September 2.747282 2.723624 −0.86

October 2.753045 2.717360 −1.3

November 2.773885 2.715919 −2.1

December 2.687871 2.684329 −0.13

The figures do not include:

1. Qatari nationals who are outside Qatar.
2. Non-Qataris with residency permits who are outside Qatar.

In 2019, it is notable that the difference between April and July was almost 300,000 peo-
ple, which is more than 10% of the total population. In 2020, due to the COVID-19 epidemic,
there were restrictions on travel and transportation activities, and, therefore, most families
spent their summer vacation in Qatar. This was reflected in June and July’s population
growths of approximately 6% and 11%, respectively. As a result, the 2020 total peak demand
was recorded on 30 July 2020 as 8.6 GW. Moreover, a new domestic peak was recorded
on 22 July 2020, equal to 7.32 GW, with 5.6% annual growth. However, the decrease in
industrial demand balanced the total demand. Energy consumption increased by more than
5% in July 2020 compared to July 2019 (from 5231 GWh to 5502 GWh). Qatar developed a
four-phase plan to gradually normalize life and lift the COVID-19 restrictions. The first
phase started on 15 June 2020, when shopping malls, public parks, and some mosques
were reopened. Figure 3 shows the impact of the Phase 1 implementation as the domestic
demand increased on 15 June 2020, compared to the previous day.
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Figure 3. Domestic demand curves for two days (14 June before lifting the COVID-19 restrictions
and 15 June after lifting the COVID-19 restrictions).

In Figure 3, the increase in domestic demand started at 8 am, the time of opening the
shopping malls. Further, it is to be expected that the electricity demand will increase in
parallel with the four phases. With the signs of a second wave of coronavirus, on the 24
March 2021, Qatar announced a series of restrictions on education, social gatherings, and
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business activities. The restrictions included closing gyms, spas, swimming pools, and
driving schools. In addition, all social gatherings in enclosed places, and weddings, were
banned. Moreover, public transport continued to operate at a maximum capacity of 30%
during the weekdays and 20% during weekends. Later, on the 1 April 2021, Qatar decided
to suspend blended learning and implement distance learning (online) for schools and
universities. Qatar imposed new restrictions on 9 April 2021. The restrictions included
reducing workplace attendance to 50% capacity, for both government and private sectors.
This also included closing beauty and hair salons, cinemas, theatres, libraries, and public
museums. In addition, the dine-in service at restaurants and cafés was stopped, and
children under 16 years were forbidden from entering malls and markets. On 9 May 2021,
Qatar declared a four-phase plan to gradually lift the restrictions, in response to a reduced
number of COVID-19 cases. The first phase started on 28 May 2021, and the last phase
on 3 October 2021, in which all employees and students returned to their offices, schools,
and universities.

Figures 4 and 5 show the daily domestic peak for 2020 and 2021, along with the
restrictions and lifting phases. The phase effect depends on its measures and actions.
Furthermore, seasonality plays a vital role in the phases’ impact. In Qatar, as with the
whole world, the severity of restrictions was less for the third (Omicron) wave.

Sustainability 2022, 14, x FOR PEER REVIEW 6 of 13 
 

driving schools. In addition, all social gatherings in enclosed places, and weddings, were 
banned. Moreover, public transport continued to operate at a maximum capacity of 30% 
during the weekdays and 20% during weekends. Later, on the 1 April 2021, Qatar decided 
to suspend blended learning and implement distance learning (online) for schools and 
universities. Qatar imposed new restrictions on 9 April 2021. The restrictions included 
reducing workplace attendance to 50% capacity, for both government and private sectors. 
This also included closing beauty and hair salons, cinemas, theatres, libraries, and public 
museums. In addition, the dine-in service at restaurants and cafés was stopped, and chil-
dren under 16 years were forbidden from entering malls and markets. On 9 May 2021, 
Qatar declared a four-phase plan to gradually lift the restrictions, in response to a reduced 
number of COVID-19 cases. The first phase started on 28 May 2021, and the last phase on 
3 October 2021, in which all employees and students returned to their offices, schools, and 
universities.  

Figures 4 and 5 show the daily domestic peak for 2020 and 2021, along with the re-
strictions and lifting phases. The phase effect depends on its measures and actions. Fur-
thermore, seasonality plays a vital role in the phases’ impact. In Qatar, as with the whole 
world, the severity of restrictions was less for the third (Omicron) wave. 

 
Figure 4. The daily domestic electricity peak for 2020 and the phases of lifting restrictions. 

0

1000

2000

3000

4000

5000

6000

7000

8000

1/Jan 1/Feb 1/Mar 1/Apr 1/May 1/Jun 1/Jul 1/Aug 1/Sep 1/Oct 1/Nov 1/Dec

De
m

an
d 

(M
W

)

Day

Restriction phase # 1

Restriction phase # 3

Restriction 
phase # 2

Restriction 
lifting phase # 1

Restriction lifting 
phase # 2

Restriction 
lifting phase # 3

Figure 4. The daily domestic electricity peak for 2020 and the phases of lifting restrictions.

Figure 6, below, shows the daily domestic peak for 2019, 2020, and 2021. A Kruskal–
Wallis H test showed a statistically significant difference in domestic electricity peak de-
mand between the three years, with a mean rank score of 499.29 for Year 1, 541.88 for Year 2,
and 602.83 for Year 3. This confirms that 2019 had a lower domestic electricity peak than
2020 and 2021, indicating that the domestic electricity peak increased during COVID-19.
Two-sample Kolmogorov–Smirnov tests, between each pair of years, were performed to
see whether there was a statistical difference between the distributions for each year. The
results show that the distribution of domestic electricity peaks for the years (2019 and 2020)
and (2019 and 2021) are unequal. However, the distribution functions for the years (2020
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and 2021) are equal. This shows a clear impact of the Covid pandemic on the domestic
electricity peak.
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Figure 6. The daily domestic peak for the years 2019, 2020 and 2021.

Table 2 summarizes the impact of COVID-19′s response measures on the domestic
electricity peak demand. This is done by comparing the demand during the COVID-19
period with the previous period’s demand, using SPSS software. Once the attendance of
30% of school students’ measure was implemented, the domestic peak demand increased
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by 28.3%. Furthermore, implementing the 20% and 80% employee attendance measure
caused increases in the domestic electricity peak of 29.8% and 10.5%, respectively.

Table 2. The impact of COVID-19 response measures on domestic peak demand.

Response Measures Difference in Domestic
Electricity Peak (%) Remarks

Attendance of 30% of school
students 28.3 This shows that partial or full

online study and work systems
are increasing the domestic peak
due to switching on computers,
lights, and air-conditioners in
homes. Furthermore, the electric
appliances in schools and offices
are switched on due to the
attendance of some parties.

Attendance of 20% of employees 29.8

Attendance of 80% of employees 10.5

The impact of the month of Ramadan (Hijri year), and the closing of shops, muse-
ums, parks, mosques, and restaurants, were statistically examined and were found to be
insignificant, as compared with the response measures outlined in Table 2.

3. Domestic Electricity Peak Demand Forecasting

In this paper, data on electrical energy demand and the number of electricity meters
were obtained from KAHRAMAA. The population and GDP data were obtained from the
Qatar Planning and Statistics Authority [25]. As the focus here is to forecast energy demand
for the domestic sector, the discussion on peak demand relates only to the domestic sector.
Figure 7 shows a sharp rise in system peak electricity demand from the year 2000. This
could be mainly due to the development path that Qatar has adopted over the past two
decades, to increase its GDP from both oil and non-oil sectors.
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Figure 7. Historical electricity peak growth between 1954 and 2021.

Figure 8 shows the changes in electricity demand throughout 2018. There is a consider-
able difference in system peak demand between the winter and the summer months, which
is expected, given Qatar’s hot summers, when a massive air-conditioning load is required.
This also shows that the baseload during the summer months is almost double that during
the winter, indicating that space conditioning is the most crucial electricity-consuming
end-use in Qatar.
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Figure 8. System peaks for the year 2018.

Figure 9 shows how the electricity demand changes throughout the day in a typical
summer month (July in this case). The graph shows that the load demand rises quickly
as the day progresses and peaks during the day’s hottest hours. The daily baseload is
almost 4 GW, rising to higher levels during the day because of office and commercial sector
electricity use and industrial electricity use.
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Figure 9. Hourly demand on system peak day for the year 2018.

From the above, it is notable that electricity demand changes through years, months,
days, and hours. Regarding the domestic demand, peak demand grew from 1.8 GW in
2001 to 7.3 GW in 2020. Data show that in the past 20 years, the domestic peak electricity
demand has grown by more than 350% in Qatar, attributed to Qatar’s rise in population.
The massive influx of residents working in other economic sectors could be one of the
main reasons for this demand. Therefore, in the following demand assessment, population
size is considered one of the independent variables for the rise in domestic peak demand.
Table 3 shows Qatar’s historical electricity domestic peak demand, population, GDP, and
the number of electricity meters between 2006 and 2020. Qatar’s population and GDP are
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growing at significant rates, due firstly to the influx of non-Qatari employees in the country,
and secondly, to the government’s increasing effort to invest in the oil and gas sector, and
other infrastructural and service projects. The expectation is that electricity demand will
grow in the future.

Table 3. Qatar’s domestic electricity peak demand, population, GDP, and number of electricity meters
between 2006 and 2020 Years [25].

Year Domestic Peak
(MW) Population GDP

(Billions of QR)
Number of

Eelectricity Meters

2006 2400 1,042,947 221,611 56,182
2007 2805 1,218,250 290,151 68,035
2008 2960 1,448,479 419,582 86,108
2009 3245 1,638,626 355,986 114,160
2010 3580 1,715,098 455,445 136,850
2011 4015 1,732,717 624,173 156,756
2012 4250 1,832,903 700,345 175,144
2013 4630 2,003,700 723,369 194,171
2014 4795 2,216,180 750,658 209,585
2015 5170 2,437,790 599,295 229,314
2016 5905 2,617,634 552,305 255,723
2017 5965 2,724,606 609,200 275,138
2018 6455 2,760,170 698,900 294,699
2019 6430 2,799,202 667,817 317,582
2020 7315 2,684,329 526,000 333,198

GDP is an indirect measure of the population’s average affluence and activity, sup-
ported by other sectors such as commerce, agriculture, government, transport, and industry.
As activity grows, GDP also starts to increase. Aware that it has an industrial impact, it is
also assumed that the overall GDP will impact overall and sectoral electricity demand [26].
A constant GDP, with an increase in population, will generally mean decreasing the overall
income of the population. Therefore, in this analysis, GDP is used as a proxy for economic
growth that requires electricity as one of the main ingredients. Based on the above dis-
cussion, GDP is another independent variable for assessing peak electricity demand. The
domestic peak electricity demand models for load forecasting are developed based on
historical data of: domestic peak demand, population, GDP, and the number of electricity
meters over 15 years (2006–2020). The population and GDP data forecasts were obtained
from the International Monetary Fund (IMF) Country Report No. 18/135 [27].

The regression analysis determines the relationship between dependent and indepen-
dent variables [28,29]. The dependent variable is the single variable being explained by
the regression. The independent variables are used to explain the dependent variable [30].
This paper outlines developing a combined forecasting regression model using Minitab
software. The developed model is a multiple linear regression model, based on population,
GDP, and the number of electricity meters.

The developed model is given by Equation (1):

Domestic electricity peak demand = 1809 − (0.000644 × GDP) − (0.000212 × population) + (0.01882 × number of electricity meters) (1)

The coefficients of correlation between the domestic electricity peak demand and the
independent variables are shown in Table 4.
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Table 4. Coefficients of correlation between the domestic electricity peak demand and the indepen-
dent variables.

Independent Variables GDP Population Number of Electricity Meters GDP, Population, and Number of
Electricity Meters

Coefficient of correlation (R)
with domestic peak demand 0.804 0.968 0.994 0.995

To measure the forecast error for the developed model, the domestic electricity peak
demand will be calculated for the year 2021 and compared with the actual value.

By having the values for the year 2021 and using (1):

Domestic electricity peak demand = 1809 − (0.000644 × 655,000) − (0.000212 × 2,677,001) + (0.01882 × 346,159) = 7334 MW

The actual value of the domestic electricity peak demand for the year 2021 is 7460 MW.
Mean Absolute Percentage Error (MAPE) is used when errors need to be put into

perspective. For example, an absolute error of 1 in a forecast of 10 is substantial, relative
to an absolute error of 1 in a forecast of 2000, which is insignificant [11]. The MAPE is
calculated as given in Equation (2):

Mean Absolute Percentage Error (MAPE) = ∑
(
|Actual − Forecast|

Actual

)
(2)

Therefore, MAPE = ((7460 − 7334)/(7460)) × 100 = 1.68%
It is notable from the previous section that there is a direct and strong relationship

between domestic electricity peak demand and population, GDP, and the number of
electricity meters.

It is necessary to mention that the forecast error was calculated based on one year’s
forecast only, which is 2021. Therefore, in future work, the forecast error should be calcu-
lated for five years, from 2021 to 2025, to better evaluate the developed model.

4. Conclusions

COVID-19 has affected all life sectors worldwide, electricity demand being just one
of these sectors. This paper discusses the impact of the COVID-19 pandemic on Qatar’s
electricity demand and forecasting. This study collected historical data of Qatar’s elec-
tricity demand, population, and GDP, along with information on COVID-19 restrictions.
Statistical analysis was used to unfold the impact of the COVID-19 pandemic. Notably,
the restrictions and actions taken had an impact on electricity demand. Students’ and
employees’ attendance are the restrictions that most impact electricity demand. Attendance
of 30% of school students caused an increase of approximately 28% of the domestic peak.
This increase was due to the high use of electrical appliances at home. As a result, the
performed analysis will help assess and evaluate the impact of future measures, due to
new diseases, such as monkeypox, and mega-events, such as the FIFA World Cup 2022.

For the developed forecasting model, the absolute forecast error percentage equals
1.68% for the year 2021. This accuracy is consistent with the calculated coefficient of correla-
tion, R, representing the strength of the linear relationship between the variables. However,
due to the COVID-19 pandemic, the impact on electricity demand and its forecasting will
be noted after the end of the crisis and its immediate consequences. Therefore, in other
waves of coronavirus, or new pandemics, medium-term and long-term electricity forecasts
will have to be revised, to take into consideration the updated situations and plan for the
demand increase.

The pandemic has different waves. Currently, we are in a new wave, and some
restrictions have, again, been implemented. Future work will analyze and study the impact
of the new waves’ restrictions.
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