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Abstract. The paper presents an overview of the COVID-19 impact and related trends with the development of 

the renewable energy facilities in the rural regions of the EU and globally. A short summery of the pre-pandemic 

situation with the available renewables and their potential development based on the publicly available sources in 

the rural regions of the EU is presented. Development of the renewable energy facilities in the rural regions will 

be considered as the correlations with the migration trends change after 2020. Migration analysis and the potential 

demand for the renewable energy will be calculated for the specific region, as well as the renewable energy 

capacity potential of the region. Technical barriers with the renewable energy development in such situation will 

be highlighted. The proposed problem solution studied in the paper and shortlisted: renewable energy sources 

(RES) type should be selected based on the regional features; industrial energy storage system should be applied; 

grid interconnection and unit commitment problem are critical to be solved. We found that the COVID impact 

should boost the renewable energy development in the rural regions in the EU, but such growth cannot be realized 

without the technical problem solving and proactive governmental support.  

Keywords: COVID-19, migration trends, renewable energy, rural regions, grid connection, unit commitment, 

energy storage. 

Introduction 

Last year was the year of global changes and new challenges. The pandemic has affected absolutely 

all spheres of society, leaving no chance for the preservation of the old way of life. The restrictions not 

only directly affected the processes, but also changed many trends that will reinforce the changes. 

Influences on some processes entail far-reaching changes in other, unrelated areas. Revealing such 

changes is the goal of our research. 

We assumed that the restrictions associated with the pandemic, namely, the transfer of employees 

to remote work, students to remote learning, would lead to a change in the trends of internal migration. 

Cities will become less attractive for life and work, and, accordingly, part of the population will move 

to rural areas. Accordingly, the load on the infrastructure of rural regions will increase, which will 

inevitably lead to an increase in energy consumption. 

In view of the fact that recently the focus has been on the energy supply of cities, the rural regions 

did not receive proper development in this direction. 

The energy industry is a rather inert industry, and changes associated with the need to provide 

additional energy sources, according to our assumptions, can occur quite quickly, therefore the most 

likely candidates for such a role are renewable energy sources. 

To determine this opportunity, we needed to study migration trends and draw conclusions about the 

possible need for additional capacity. Then it was necessary to assess the availability of potential for 

renewable sources in the region and the possibilities for its implementation, the barriers to this. 

Since the data on migration trends for the past year are at the stage of calculation and are not always 

available on public resources, we had to make an indirect assessment of trends using the example of 

other regions in the world and apply the information obtained to the regions of Europe, making the 

proviso that the numerical values may change. 

Modeling the correlation between population migration, growing demand for electricity in rural 

areas and calculating the potential of renewable energy sources was carried out using the example of 

Latvia. 

1. Materials and methods 

1.1. Regional and global migration trends 

From 2000 the trend of internal migration in Latvia has been aimed at the outflow of the population 

from rural areas to cities (Fig. 1) [1]. In total, in 2019 the rural population in Latvia reached 608.174 

thousand people [1]. 
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Fig. 1. Previous trend of rural population decrease in Latvia [1]  

Year 2020 showed us a different picture. For instance, in India pandemic was the reason of 

unemployment rate increase. About 24 million rural households demanded work in August 2020, which 

is a 66% increase from August 2019 [2]. As a result, it is 21% increase in the sowing of Kharif crop 

across India, also even small farmers started to use their land [2]. 

For Australia the year 2020 brings a record of moving people from cities to rural places (Fig. 2) 

[3].  

 

Fig. 2. Net internal migration for regional areas in Australia [3] 

According to the research [4], 12.3% of the population more likely will change their living place.  

Migration to the rural places is possible due to the ‘work from home’ concept. The research [5] 

shows that in Europe the theoretical maximum share of such work places can be reached up to 46% 

without losing productivity. 

In Latvia, the share of teleworking in 2020 reached 37% (Fig. 3) [6] 

In our study, we used the method of correlation analysis of statistical data with the assumption of 

a direct correlation between the increase in the number of inhabitants of rural regions and the growth of 

energy consumption. 

Based on statistics from other regions of the world, we hypothesized a scenario where growth of 

the value of energy consumption in the rural regions in Latvia can reach 20%, which should be covered 

with renewable energy sources. 
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Fig. 3. Share of ‘working from home’ employees in EU [6] 

 Renewable energy sources and unit commitment  

  
Due to unstable generation from the renewable energy sources, it is important to provide a backup 

by having a line interconnection between renewable facilities and electrical grid, as well as presenting 

traditional power sources in the system. But such approach will create a task of solving a unit 

commitment problem. [7]. 

Unit commitment problem is an optimization problem used to determine the operation schedule of 

the generating units at every hour interval with varying loads under different constraints and 

environments [8]. 

A lot of methods and approaches are used to solve the unit commitment problem: Priority List (PL), 

Dynamic Programming (DP), Branch-Bound, Mixed Integer Programming (MIP), Lagrangian 

Relaxation (LR) [9]. 

Another possible solution of smoothing the generation profile is usage of industrial storage 

batteries. But even till the present time electricity accumulation in huge amounts is a hard task [7]. 

2. Results and discussion 

According to the analysis, there is no doubt that the migration trend was changed. Cities are not so 

attractive for the employees anymore. Big share of companies introduced teleworking approach and 

workers stayed in the rural arears for distance work. That created additional energy demand, which was 

assumed as 20% in our case.  

For example, in Vidzeme region of Latvia electricity consumption in households is 163 GWh [10]. 

With a possible increase of 20% the value goes to 195.6 GWh. So, we need to cover extra 32 GWh of 

the possible increased generation capacity.  

The wind energy potential in Latvia can be calculated using the Global Wind Atlas [11]. Mean wind 

power density map for 50 m heights is represented below (Fig. 4) [11]. 

The average wind potential value is about 300 W·m-2. With such output 106 square kilometers will 

be required to use for wind generation.  

The solar energy potential in Latvia can be calculated using the Global Solar Atlas [12]. 

Photovoltaic power output potential is represented below (Fig. 5) [12]. 

The average solar potential value is about 2800 W·m-2. With such output 11.4 square kilometers 

will be required to use for solar generation.  

Such values are the possible theoretical potential according to the represented sources. 
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Fig. 4. Mean wind power density map for 50 m heights [8] 

 

Fig. 5. Photovoltaic power output potential [9] 

By doing a simulation we got a result that such value can be covered by installing wind or solar 

generation facilities in rural regions. From the land saving point of view solar generation is more 

attractive, but wind has less interuptions in the generation process according to its nature.  

Introducing a big share of the renewables into a system, we need to be sure of the right dispatching 

and solving the unit commitment problem. This problem should be solved by using a common approach 

in a distributed electrical system [1].  

Adding an electrical storage facility will provide more stability to the system. 
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3. Conclusions 

COVID-19 definitely changed our lives. Before 2020 no one could suppose that rural-urban 

migration trend will stop, and people will look for a possibility of staying in the rural areas. Migration 

processes are still being analyzing, but the first results worldwide show that at least 20% of people will 

stay in rural places what will increase the electricity consumption. 

Undeveloped rural generation structures required fast and innovative solutions. Introducing 

renewables could be a good choice. 

On the example of Latvia’s rural arears we showed that it can be done. By using wind and solar 

generation capacities the increased demand can be covered.  

But introducing a 20% share of renewables required a unit commitment problem solving and adding 

an electricity storage system.  

There are data about migration, but there is a lack of reliable, comparable, and comprehensive data 

sources about rural-urban migration and energy consumption in 2020, especially in the EU countries. 

This should be covered with future research.  
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