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Abstract. The aim of this paper was to evaluate the demand for mobile phones
in the world at the time of the coronavirus pandemic and to predict future
development up until the end of 2022. During the covid-19 pandemic, markets in
all sectors were subdued due to limited production and sales. As the production of
chips for electronics was one of the deeply affected areas in terms of production
slowdown, along with the rapid purchase of electronics at the beginning of the
pandemic, there was also a slowdown in sales. The method of describing time
series and calculation using linear regression is used. In this work, it is found that
the decline in demand for mobile phones was caused by a global pandemic and
consumers' uncertainty in maintaining their jobs. Overall, during the covid-19
pandemic, we saw a drop in the number of mobile phone units sold by more than
40,000. Furthermore, it was found that the entire mobile phone market is clearly
recovering after the coronavirus crisis.
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1 Introduction

The 2019 coronavirus pandemic (COVID-19) according to Majerova and Fernandes [1]
disrupted supply chains, exposing gaps and vulnerabilities. Retailers are challenged to
address the risks and organize themselves to fit into a new scenario [2]. This global epidemic
has created a volatile environment for supply chains, raised the question of market survival
and forced companies to rethink resilient strategies to be adopted for the post-pandemic
situation in order to mitigate the long-term effects of the virus [3]. These articles point to the
issue of market functioning in the current coronavirus era [4-6]. The decisive factor for
building interorganizational relations is the interdependence between members. When one of
the members does not fully oversee its management, there is a mutual dependence [7]. We
need to think about what features the market interpretation allows us to do. Here we also use
duality theory, for example for the introduction of demand constraints or the provision of
services that result in artificial pricing behavior and economic losses. To overcome these
problems, we examine market incentive mechanisms that use supply. We introduce product
representation for the supply chain and show that this representation allows us to determine
the minimum supply and these subsequently activate the markets. These results then provide
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guidance for the formulation of a supervisory committee that rewards stakeholders who
support market transactions. Tominac and Zavala [8] state that customer demand for a
product is closely linked to their likelihood of purchase. This probability is determined by
their purchase benefit, which depends on the reference price, the selling price and the risk
factors. According to their asymmetric perception based on the difference between the
reference and the selling price, customers in the market are divided into three categories.
Namely, aversion to losses, search for profit and neutrality to losses. Zhao et al. [9] consider
the mobile phone market to be very dynamic. It is constantly undergoing innovations and a
great competitive environment forces manufacturers to come up with more sophisticated
sales methods. In the second quarter of 2019, sales of mobile phones fell by 1.7%. Mobile
phone sales grew only in China and Brazil [10]. The aim of this paper is to evaluate the
demand for mobile phones in the world during the coronavirus pandemic and predict future
developments up until the end of 2022. To meet the aim of the paper, the following research
questions were set out:
RQI: How was the demand for mobile phones developing in the world 5 years before the
coronavirus pandemic?
RQ2: How has the demand for mobile phones in the world changed since the beginning of
the coronavirus pandemic?
RQ3: What is the estimate of the price development of phones in the period from 6/2021 to
12/2022.

Realizing synergies is a decision-making problem. The aim is to reduce the time and effort
required to gather information and assess synergies by industry subjects and intermediary
stakeholders. Indicators represent the technical feasibility, economic viability and
environmental benefits of a potential resource exchange [11]. However, determining a match
between supply and demand and assessing its economic and environmental benefits remains a
challenge in view of potentially conflicting objectives. Included are direct waste to resources,
indirect waste to resources, by products to resources of higher value and waste to new materials.
The cost-benefit analysis, together with the necessary environmental impact assessment, can be
used to evaluate and optimize ecological networks so that they are commercially viable [12].
The characteristics of the spot electricity market and a financial model based on the net present
value indicator are also discussed. The current document presented a technical and economic
assessment of five thermal energy storage technologies in the integration of concentrated solar
power system production into the SPOT electricity market [13]. For stated preference methods,
products with certain attributes are identified or placed on experimental “markets!” to give
respondents preferences for the product considered as a combination of attributes. Revealed
preferences can be obtained from actual purchases, such as past market data or experimental
procedures. Both methods have their advantages and disadvantages. For mobile phones, market
shares were influenced by features related to functionality and appearance, such as battery life
and unused appearance. At the same time, full repairability has proved to be less desirable than
the ability to replace critical parts [14]. A four-part questionnaire was designed to analyze the
potential demand for eggs produced companies that practice social farming. However,
according to the respondents, two factors appear to be decisive for ensuring the future
development of social farming, namely an adequate certification system and proper
communication on the added value of social farming products [15]. The analysis is based on
annual data on energy production until 2019 from BP public limited company. Ember's data on
the energy sector for the first half of 2020 for a subset of countries, representing about three-
quarters of global energy production, are shown in Figure 1b for comparison. The data on CO2
emissions for the period 2011 to 2018 comes from International Energy Agency and data for
2019 is derived from production data contained in the BP public limited company data set
assuming constant emission factors by fuel. Uncertainties about the outlook for the near future
are considerable, but it is possible that CO2 emissions from the energy sector will not return to
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the level of 2018. Various policy instruments could effectively support the accelerated
reduction of emissions over the next few years [16]. Impact of COVID-19 and national
restrictions on vegetable prices with evidence from wholesale markets. Price data and market
information were collected from the National Database of Agricultural Product Prices by
method of web-browsing [17]. Influence of COVID-19 on real estate prices. Using a revised
method of differences with nonparametric smoothing, which more intensively controls the
unobservable, we are able to model the effects of the outbreak on real estate prices as a
continuous time function. The results show that after the outbreak of the Honolulu epidemic, it
is the only place where real estate prices have fallen, with the largest decline approaching 6.69%
in April 2020. For the other four areas recording real estate prices, the largest increase was
9.97% in Santa Clara, followed by Irvine with a growth of 5.80%. Houston and Des Moines
have also generally seen an increase in property prices [18]. For our paper we will also utilize
the description of time series and also calculation using linear regression.

2 Data and methods

2.1 Data

We collected the utilized data from the website [19], where we searched for an article containing
the global share of the smartphone market listing quarterly data from 2014 to 2021. We
compared the smartphone brands Apple, Huawei, Xiaomi and Samsung. First of all, we will
deal with the question of how the demand for mobile phones in the world has been developing
5 years before the coronavirus pandemic outbreak. For this, we will compare the quarterly data
of selected smartphone brands from 2015 to March 2021, which we can see in Table 1.

Table 1. Quarterly demand in mil. of pieces 2015-March 2021

Year Apple Huawei Xiaomi Samsung Total
31.03.2015 61.2 17.3 15.3 83.2 177
30.06.2015 47.5 3.5 19 74.5 144.5
30.09.2015 48 274 18.2 84 177.6
31.12.2015 74.8 32.6 18 81.3 206.7
31.03.2016 51.2 284 14.5 78.6 172.7
30.06.2016 40.4 32 14.5 77 163.9
30.09.2016 455 33.6 16 76 171.1
31.12.2016 78.3 44.9 15.8 71.5 216.5
31.03.2017 50.8 34.6 134 80 178.8
30.06.2017 41 38.5 23.1 80.4 183
30.09.2017 46.7 39.1 28.5 83.3 197.6
31.12.2017 77.3 41 31 744 223.7
31.03.2018 52.2 39.3 28.1 78.2 197.8
30.06.2018 413 54.2 32 71.5 199
30.09.2018 46.9 52 333 72.3 204.5
31.12.2018 65.9 59.7 25.6 69.8 221
31.03.2019 42 59.1 27.8 72 200.9




SHS Web of Conferences 132, 01009 (2022) https://doi.org/10.1051/shsconf/202213201009
1ES2021

30.06.2019 36.5 56.6 323 76.3 201.7
30.09.2019 44.8 66.8 31.7 78.2 221.5
31.12.2019 723 56.2 32.9 70.4 231.8
31.03.2020 40 49 29.7 58.6 177.3
30.06.2020 37.5 54.8 26.5 54.2 173
30.09.2020 41.7 50.9 46.2 80.4 219.2
31.12.2020 81.9 33 43 62.5 220.4
31.03.2021 59.5 15 48.5 76.6 199.6

Source: [19].

According to Table No. 1, it is clear that the biggest players in the smartphone market are
Apple and Samsung. Every year, however, the total number of units sold shows that the
largest sales of mobile phones are always in the last quarter of each year. Overall, it is also
evident that mobile phone sales are rising worldwide.

2.2 Methods

In the second part of the data comparison, we compare the demand before the coronavirus
pandemic, i.e. the quarterly data from March 31, 2018 to March 31, 2019, with the demand
during the pandemic from March 31, 2020 to March 31, 2021.

Our next step is to use simple linear regression to calculate the assumed prediction. Here
we will use the overall calculation of quarterly data of all selected smartphone brands from
2015 to March 2021 and then calculate the estimate up until December 2022.

Last but not least, we will use the method of exponential alignment of the time series to
smooth the short-term prediction of time series. This will utilize all the quarterly series from
a given time period plus added prediction.

3 Results

To compare the demand before the coronavirus pandemic, i.e. quarterly data from March
31,2018 to March 31, 2019, with the demand during the pandemic, i.e. quarterly data from
March 31, 2020 to March 31, 2021. For this comparison, we used a line graph that shows the
data with a blue line before the pandemic and then an orange line for data for the period
during Covid-19; see Figure 1.
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Figure 1. Quarterly data before and during Covid-19

Source: Own processing.

Figure 1 shows that in the period from March 31, 2018 to March 31, 2019, the trend in
the number of units of mobile phones sold was usual with a gradual increase in the number
of units sold during the year, with highs in the last quarter. During 2020, when the Covid-19
pandemic began, the largest increase in cell phone sales was recorded as anti-epidemiological
measures were introduced. With the duration of these measures, the number of units sold
remained at the upper end of 2020.

Using a simple linear regression to calculate the assumed prediction, we used the overall
calculation of quarterly data of all selected smartphone brands from 2015 to March 2021 and
then calculated the estimate up to December 2022. First, we used scatter plot in figure 2 to
show the total values from 2015 to March 2021.
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Figure 2. Total values from 2015 to March 2021
Source: Own processing.
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Furthermore, when calculating simple linear regression, we used a line graph in figure 3
with a prediction from June 2021 to December 2022.

250

230

(%2}

(]

g 210

Q

a 190

S 170

150

130
n mn W W O N N 0 60 00 OO O O O «—=H «=H «=H N «
Y 4 H —=H A —H 1 H =+ H —=H = AN &N &N &N &N NN
O O O O O O O O O 0o o o o o o o o o o
T T o B S O o A N A A A S O S B A S A NI
Mm 0 «H O «d < O o N~ N 1N O NHO 0 +H WU dA g O
© © © o %+ o © o 9o % o = o o 9o o « o O
=t = = e 4 4 -+ H 1 1 e e e e e+ e+ e+ 1
O O O O O O O O o o o o o o o o o o o

Date

e TOta| === Predicted

Figure 3. Prediction from June 2021 to December 2022
Source: Own processing.

From Figure 3 it is evident that in the period from March 31, 2021 to Decembed 2022, a
gradual increase in the number of ordered pieces can be expected throughout the year 2022.

Finally, we used the method of exponential alignment of time series to smoothen the
short-term prediction of time series. We used all quarterly series from the given time period
here plus added prediction. To display this data, we again used a simple line graph in figure
4, which shows the total value of the blue line and the estimated prediction of the orange line.
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Figure 4. Total quarterly data and smoothened forecast
Source: Own processing.
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Finally, the method of exponential alignment of time series was used to refine the
prediction using linear regression to smooth the short-term prediction of time series. Based
on the achieved results, it is evident that in 2022 the trend in the number of sold pieces of
mobile phones from the period before the covid-19 pandemic will be copied again.

4 Discussion

Based on the obtained results, we are able to answer the determined research questions:
How has the demand for mobile phones been developing in the world 5 years before the
coronavirus pandemic? Demand was usually the highest in the 4th quarter, i.e. always at the
end of the year. The end of the year means the most profitable time of the year for most
retailers, because people buy Christmas presents. This also applies to the smartphone market,
as electronics companies present smartphones as an ideal gift for Christmas. For example,
Apple introduces new models mostly at the end of the year.

How has the demand for mobile phones in the world changed since the beginning of the
coronavirus pandemic? According to the obtained results, it can be seen that at the beginning
of the coronavirus pandemic, people saved money. It is possible that the reason for saving
was fear and uncertainty in maintaining jobs. However, as we can see in figure 2, the demand
for mobile phones increased again at the end of the year. The increase in demand may have
been due to the upcoming Christmas holidays or the stabilization of fear from the coronavirus
pandemic. About 360 million smartphones were sold in the third quarter, which is only 4
percent less than last year. This growth may be an interesting indicator for the marketing
industry in the coming years.

What is the estimate of the price developments of mobile phones in the period from June
2021 to December 2022? Using exponential time series alignment to smoothen the short-
term time series prediction, it has been shown that the entire smartphone market is clearly
recovering from the coronavirus crisis. According to this data, it can be assumed that the
price development of phones in the coming years will be similar to previous years.

5 Conclusion

The aim of the paper was to assess the demand for mobile phones in the world during the
coronavirus pandemic and predict future developments up until the end of 2022. Using
determined research questions and quarterly data [19] from 2014 to 2021, we compared the
demand for Apple, Huawei, Samsung and Xiaomi. Among other things, we found that while
sales of Samsung smartphones stagnated, Huawei and Apple phones experienced a year-on-
year decline. By comparing the pre-coronavirus pandemic demand using a simple linear
regression between March 31, 2018 and March 31, 2019, and then between March 31, 2020
and March 31, 2021, the following was found: before the coronavirus pandemic, almost
always in the 4th quarter, demand was highest probably due to the Christmas holidays.
During the coronavirus pandemic, the smartphone market declined slightly, but demand
increased again in the fourth quarter. Furthermore, using the method of exponential
adjustment of the time series for smoothing the short-term prediction of time series, it is
assumed that the price development of mobile phones will be similar to previous years. As
we have already summarized in the discussion of the results, the decline in demand for mobile
phones was caused by a global pandemic and uncertainty of consumers maintaining their
jobs. If the situation regarding the coronavirus crisis stabilizes and the smartphone market,
and with it the economy as a whole, picks up activity as part of the recovery, mobile phone
manufacturers do not need to feel threatened.
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