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Abstract

:

The unexpected pandemic has provoked changes in all economic sectors worldwide. COVID-19 has had a direct and indirect effect on countries’ development. Thus, the pandemic limits the movements of labour forces among countries, restricting migrants’ remittances. In addition, it provokes the reorientation of consumer behaviour and changes in household expenditure. For developing countries, migrant remittances are one of the core drivers for improving household wellbeing. Therefore, the paper aims to analyse how the COVID-19 pandemic has affected household expenditure in Ukraine, as being representative of a developing country. For this purpose, the data series were compiled for 2010 to the second quarter of 2021. The data sources were as follows: Ministry of Finance of Ukraine, The World Bank, and the State Statistics Service of Ukraine. The core variables were as follows: migrants’ remittances and expenditure of households by the types. The following methods were applied to achieve the paper’s aims: the Dickey–Fuller Test Unit Root and the ARIMA model. The findings confirmed that COVID-19 has changed the structure of household expenditure in Ukraine. Considering the forecast of household expenditure until 2026, it was shown that due to changes in migrants’ remittances, household expenditure in all categories tends to increase. The forecasted findings concluded that household expenditure on transport had the most significant growth due to changing migrants’ remittances.
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1. Introduction


The COVID-19 pandemic has provoked changes and transformations in all sectors related to the world globalisation process, including consumer behaviour. Considering the World Bank Report in 2019 (the beginning of COVID-19), global migrants’ remittances into developing countries are approaching USD 550 billion, which significantly outweighs direct foreign investments [1]. In 2020, the global migrants’ remittances decreased to the historical minimum by USD 110.00 bln [2].



Considering the official analytic reports [3,4], in Ukraine, from 2010 to 2020, migrant remittances significantly exceeded the volume of foreign investment in the country. The most significant gap between the migrants’ remittances and inflows of foreign investment in Ukraine was recorded in 2014—7.7 times—and the gap increased significantly during the pandemic. As of 2020, the gap amounted to USD 8,880.36 million, compared to 2019—3190.00 million USD. The dynamic of migrants’ remittances to Ukraine and foreign direct investment for 2010–2021 is presented in Figure 1.



It should be noted that political conflict in Ukraine (2014), running the DFCTA, and free movement between Ukraine and EU countries (2018) provoked step-by-step changes to the structure of the migrant labour force and, as a consequence, to the structure of migrants’ remittances to Ukraine. Thus, Figure 2 confirms that the rapid decline in migrants’ remittances to Ukraine from Russia after the 2014 invasion of Ukraine. The remittances declined from 40% in 2014 to 9.8% in 2018. However, the migrants’ remittances to Ukraine from Poland and Chechia had rapidly grown after 2014, and the second wave of growth was after 2018. Thus, the migrants’ remittances to Ukraine increased: from Poland, from 0.5% (2014) to 33.6% (2018); from Chechia, from 0.5% (2014) to 7.6% (2018). At the same time, the migrants’ remittances to Ukraine were declining for the 2020–2021 period (COVID-19 time), excluding Poland.



It is noted that migrants’ remittances are the core forces for improving the wellbeing of the household in developing countries. Mostly, the received money from migrants was spent by the households for the satisfaction of their daily needs. Thus, the limitation of the labour force movement due to COVID-19 could lead to declining migrants’ remittances. Thus, considering Figure 1, the migrants’ remittances declined by 7% in 2021 (the year with COVID-19) compared to the 2020 year. Consequently, it provokes a negative effect on households’ wellbeing and, in the long-term period, the slowing of the country’s economic development, particularly in developing countries. The households’ direct earnings to the first aid needs, excluding the long-term spending. In this case, it is actual to estimate the pandemic’s impact on households’ expenditure.



The paper has five sections: Section 1—explanation of the reason to analyse the pandemic impact on households’ expenditure; Section 2—describing the scientific background on analysis of COVID-19 impact on the migrants’ remittances, household consumption and expenditure, and economic growth; Section 3—explanations for the methods that were applied for achieving the paper’s aim; Section 4—empirical justification and explanation of the pandemic impact on households’ expenditure; Section 5—describing the findings and comparison with the previous results, analysis of the government policy for recovering due to the pandemic, and identifying the further research direction.




2. Literature Review


Considering the world experts’ assessment, the increase in migrant remittances allows a decline in poverty and supports the payment balance and national economic growth. At the same time, the pandemic COVID-19 provoked the shaping issues in that process.



2.1. COVID-19 Impact on the Migrants’ Remittances and Economic Growth


The studies [5,6,7,8,9,10,11,12,13] confirmed that migrants are one of the core elements of the country’s labour forces. In addition, the highly qualified migrants positively affect the countries’ economic growth [7,8], innovation development [9,10,11,12,13,14,15,16,17,18], and competitiveness globally.



Meyer D. and Shera A. [19] highlighted that the share of migrant remittances in GDP in developing countries increases and could be more than 10%. Considering the Ministry of Finance of Ukraine and World Bank [1,20], the migrant remittances share an interval from 5% to 8%.



Meyer D. and Shera A. [19] analysed six countries (Albania, Bulgaria, Macedonia, Moldova, Romania, and Bosnia and Herzegovina) with the highest migrant remittances. Based on the panel data, Meyer D. and Shera A. [19] confirmed the positive, statistically significant impact of migrant remittances on the economic growth of the selected countries. For this purpose, Meyer D. and Shera A. applied Ordinary Least Square Methods with Fixed and Random Effects). GDP per capita was chosen as the dependent variable, and the following indicators were selected as independent (describing the economic development of the country):




	
The share of remittances from abroad in the country’s GDP;



	
Gross capital formation (% of GDP);



	
Final consumption expenditure of households (% of GDP);



	
School enrolment ratio (% of GDP);



	
Balance of payments of the country;



	
Population growth index;



	
Real effective exchange rate.








The paper [21], based on the example of Nigeria, using the Generalised Method of Moment, confirmed the positive statistically significant impact of migrant remittances on the country’s economic growth indicators: consumption, investment, imports, and GDP.



Nwaogu U. G. and Ryan M. J. [22] analysed 35 African countries and 35 Latin America and the Caribbean. Using the Dynamic Spatial-Lag Model, Nwaogu U. G. and Ryan M. J. [22] justified similar results [21]. However, they eliminated the other factors from the model. Benhamou Z. A. and Cassin L. [23] confirmed the hypothesis of the relationship between remittances, export diversification, education coverage, and CO2 emissions for the 22 largest recipients of remittances from 1986 to 2017. Benhamou Z. A. and Cassin L. used the Unit Root Test; Westerlund and Edgerton cointegration analysis with structural gaps; Cup-FM and CUP-BC approaches for estimating long-term relationships; and the Generalised Quantile Regression Method. The findings concluded that economic growth provokes growing anthropogenic pressure on the environment. However, the growth of migrants’ remittances leads to declining CO2 emissions. The studies [24,25] confirmed that migrants affect economic growth and green economic development. In addition, the experts declared that COVID-19 restricts Sustainable Development Goals (SDGs). Firstly, pandemics influenced social, economic, and ecological development [26,27,28,29].



Banjara S., Karki S., and Dumre A. [30] analysed the impact of migrant remittances on economic development in Nepal. Nepal is one of the world leaders in the export of labour recourses. Thus, in the 2017–2018 years, the share of migrant remittances in the country’s GDP was 25%. The findings of the paper [30] confirmed a positive statistically significant effect of migrant remittances on the human capital index and financial development of the country. At the same time, their negative impact on labour productivity and international trade in Nepal has been empirically confirmed.



Using ARDL modelling, Zobair S. [31] analysed the impact of migrant remittances on economic growth in Bangladesh. The data for analysis were generated from the World Data Bank for 1976–2017 years. The findings [31] proved the positive impact of foreign direct investment on the country’s economic development. At the same time, the findings confirmed the negative statistically significant impact of foreign aid and migrant remittances on GDP per capita. An increase in migrant remittances by 1% leads to a decrease in GDP per capita by 0.072% (level of statistical significance—5%). Zobair S. emphasised that it was primarily because family members who received remittances from abroad reduced their economic activity. Ultimately, it provoked a reduction in labour supply to developing countries. In most cases, funds received from abroad are used to meet daily needs and are not considered as investment capital [31] in the long term.



Lacheheb Z. and Ismail N. [32] analysed the economic indicators of 93 countries divided into low- and middle-income countries for the 2009–2017 year. The empirical results [32] confirmed the negative statistically significant impact of remittances on economic growth. For this purpose, Lacheheb Z. and Ismail [32] applied SYS-GMM-modelling.



The results in the paper [33] empirically confirmed the negative impact of COVID-19 on the dynamics of economic growth in Latin and Central America. The pandemic provoked restrictions on the movement of labour resources, which resulted in a decrease in the inflow of remittances from abroad. As a result, it could provoke an increase in poverty in the analysed countries [33]. In addition, considering the forecasting after COVID-19, migrants’ remittances could decline by 14%, and Salvador and Nicaragua could feel the most significant economic negative consequences. In Salvador, poverty will increase by 6% due to the changes in migrants’ remittances, and in Guatemala, it will increase by 1%. The opposite effect of COVID-19 impacts on migrants’ remittances for Samoa was proved in the paper [34]. Considering the findings, COVID-19 has increased remittances to Samoa from Australia and New Zealand, and at the same time, remittances from the United States to the country significantly decreased. To test the study’s hypotheses, [34] used the tools of VEC modelling.



In the example of Nepal, Chaudhary A. [35] empirically confirmed that the growth of the share of remittances from abroad in the country’s GDP has a positive effect on economic growth. Forecasting results [35] confirmed that pandemic spreading would provoke a decrease in the share of remittances in GDP from 25% to 75%, and it will reduce the forecasted GDP growth in the range of 6.68–5.3%. At the same time, Chaudhary A. [35] highlighted that the pandemic’s consequences were more tangible at the microlevel than at the macrolevel. The studies [36,37,38] confirmed the negative impact of quarantine restrictions on economic and social development during pandemics.



Tut D. [39] investigated the impact of the COVID-19 pandemic on FinTech consumers’ use of payments. Tru D. noted that COVID-19 provoked the acceleration of the penetration of FinTech platforms for online payments. The number of mobile banking transactions increased by 54%, and at the same time, the use of physical payment cards was significantly reduced. Tru D. underlined that COVID-19 provided an increase in the level of consumers’ digital inclusion. The findings in [40] justified that the crucial risks for Southeast Asia (caused by COVID-19) were the slowdown in economic growth, trade resumption, and rising unemployment.



Canuto O. [41] concluded that the coronavirus had slowed globalisation and boosted the transition from a traditional to a digital economy. Withers M., Henderson S., and Shivakoti R. [42] confirmed that COVID-19 provoked in South Asia’s international money transfer system shocks. It had been a catalyst for a reduction in foreign exchange earnings from abroad, increasing unemployment and declining economic wellbeing of households. The findings of casual analysis determined that COVID-19 led to a slowdown in GDP growth in South Asia [43]. Aidi W. and Karingi S. noted that remittances from abroad were the basis for ensuring an acceptable level of wellbeing for African households. According to official statistical reports, they observed the following:




	
One in five people in Africa sends or receives remittances from abroad;



	
The share of remittances from abroad in GDP is almost 10% in six African countries;



	
In 2020, African countries received almost USD 78 billion in remittances from abroad [44].








The short-and long-term forecasting results showed that the service and industry sectors would feel the most significant negative impact of COVID-19. Using the ARIMA model, the study [45] forecasted the remittances from abroad for two scenarios: the pandemic will be escalated; the pandemic will stop. Thus, if the pandemic continues, remittances from abroad will be significantly reduced, negatively affecting the countries’ economic development (Bangladesh, Pakistan, and Sri Lanka).




2.2. COVID-19 Impact on Household Consumption and Expenditure


Using a regression model with a fixed effect, Anoba A. and Olaoluwa A. [46] analysed the changes in final household consumption due to COVID-19 in Canada. The empirical results showed that daily consumption in Canada decreased by 7.22% after COVID-19. The most considerable reductions in consumption after implementing quarantine restrictions were in the provinces of Alberta, Newfoundland, and British Columbia (9.83%, 8.03%, and 7.71%, respectively). Furthermore, Quebec, Saskatchewan, and New Brunswick had the smallest decline in household consumption—5.4%, 5.4%, 5.94%, and 5.98%, respectively. Surico P., Känzig D., and Hoke S. H. analysed consumer behaviour in the UK before and during the pandemic. Thus, they identified the increase in inequalities between consumption and household income. The household incomes fell by an average of 30% during the pandemic, and consumer spending by British households fell by an average of 40–50%. The study [47] confirmed that quarantine restrictions had caused fluctuations in American households’ cost and final consumption. In the first half of March 2020, households increased total expenditure by more than 40% in almost all categories of goods/services. The second half of March 2020 (acceleration of the spread of COVID-19) recorded a decrease in total costs by 25–30%. However, household spending on food and food supplies increased. A similar conclusion was obtained by [48] for Ireland. For this purpose, the data were generated from the Household Budget Survey (HBS), which was developed by the Сentral Statistics Office (CSO). On the contrary, from the mentioned above studies, the scientist in the paper [48] analysed three scenarios:




	
Return to the “new normality” with constant physical and social distancing;



	
Blocking the “next wave” of the pandemic;



	
The rapid development of the vaccine, which will return to everyday economic and social life.








The results confirmed that household consumption could decrease by 12–20% compared to before the pandemic. At the same time, the revenues from the payment of indirect taxes by households could decrease by 19–32% [48].



The study [49] analysed the heterogeneity of the COVID-19 impact on household consumption and expenditure and the business sector. According to the results, there has been a sharp reduction in spending among the high-income population, especially in regions with a high level of COVID-19 infection. Accordingly, this trend has led to a decrease in the income of small enterprises in high-income regions. As a result, these companies laid off some workers, leading to massive job losses, especially among low-paid workers in high-income areas. High-wage workers had a “V-shaped” recession that lasted several weeks, while low-wage workers suffered much more significant losses. It should be noted that the introduction of government policy on financial assistance to low-income households has provoked an increase in consumer spending.



The results of the systematisation of scientific achievements on this issue showed the direct impact of COVID-19 on the migrants’ remittances and consumer spending of households. At the same time, this impact is diversified for developing and developed countries. Thus, the paper aims to forecast the effect of migrants’ remittances on household expenditure due to the COVID-19 impact. Considering mentioned above, the following hypotheses was checked.



Hypothesis 1:

COVID-19 had impact on the decline in household expenditure.





Hypothesis 2:

Themigrants’ remittanceshad the compensation mechanism fromthe decline in household expenditure due to COVID-19.







3. Materials and Methods


ARIMA modelling was applied to forecast the effect of migrant remittances on household expenditure due to the COVID-19 impact. It allowed retrospective analyses and forecast scenarios based on time series data. Considering the findings [50,51], in general, the ARIMA-model could be written as follows (Equation (1)).


     ∆ a   Y t    =   ∑   i = 1  n   γ i     ∆ a   Y  t − 1     +  ε t  +   ∑   j = 1  m   β j     ∆ a   δ  t − j     ,  δ t  ~ N   0 ,  η t 2     



(1)







Transforming model (1), its short record is described as follows:


  γ  X    ( 1 − X )  a   Y t  = β  X   δ t   



(2)




where   γ  •     and    β  •    are polynomials of n and m degrees, X  denotes the lag operator (   X j   Y t  =  Y  t − j   ,  X j   δ  t − j   , j = 0 , ± 1 , …  ), and a denotes the operator of successive differences (  ∆  Y t  =  Y  t − 1   −  Y t  =   1 − X    Y t  ,  ∆ 2   Y t  =  ∆ 2   Y  t + 1   − ∆  Y t  =   ( 1 − X )  2   Y t  , …  ).



The core stages of ARIMA-modelling are as follows:



	1.

	
It is developing the model that meets all the defined conditions of the study. The results of the evaluation of the autocorrelation (ACF) and partial autocorrelation (PACF) functions were the basis for determining the degree of integration (a), the value of the order of the autoregression operators (n), and the moving average (m);




	2.

	
Assessment of model parameters using regression analysis (least squares method, maximum likelihood);




	3.

	
Verification of the developed forecasting model (estimation of model residues    δ t   ) for adequacy;




	4.

	
Developing forecasting scenarios using the formed ARIMA model.







The autoregressive research model for forecasting final consumption (for each of the categories) of households could be written as follows.


  ln   F  C  i , t     = c + φ ln     FC   i ,   t − 1     +  β o  P  R t  +  β 1  P  R  t − 1   +  ε t   



(3)







  F  C  i , t     denotes the final consumption in period t (i-th category of household consumption),   P R   denotes migrants remittances,    ε t    denotes standard error; and  φ  and  β  denote the searching parameters.



The operational decisions at the macrolevel and microlevel require the qualitative forecasting of the relevant indicators without a detailed analysis of the vast range of factors. It was because collecting data for developing a multifactor regression model could require a lot of time and resources that do not match the desired result. In addition, the necessary conditions are the available time horizon of the data and their periodicity of measurement. In this case, the ARIMA model is the most appropriate forecasting method based on the time series. The ARIMA model enables a decline in forecasting error compared to standard multifactor regression models. Under this investigation, the dependent variable was final consumption in period t (i-th category of household consumption) and independent variable—migrants remittances. One theoretical limitation of using the ARIMA model is that time series should be stationary. Thus, the Dickey–Fuller Test Unit Root is a necessary procedure for checking time series for stationarity.



A correlogram chart was constructed to test the time series for stationarity, and the Dickey–Fuller Test Unit Root test was applied. The operator of successive differences is used to convert the time series from non-stationary to stationary.



The data were formed from the World Bank, the Ministry of Finance of Ukraine, and the State Statistics Service. The study period was from 2010 to the second quarter of 2021. The systematisation of variables and sources of information is presented in Table 1.



Table 2 contains the findings of descriptive statistics of the variables. For the calculation, Stata and EViews were used.



According to the results for 2010–2021 years, on average, the lowest amount of household expenditure was spent on education 5246.7 million USD, and the most significant 170,075.7 million USD was spent for food. It should be noted that household spending on health during the pandemic is gradually increasing, and expenditure on restaurants and hotels travel is declining.



The coefficient of variation was higher than 10% (Table 3); this means that the group is scattered and heterogeneous. It allowed the confirmation of rapid changes in the data—household spending. Thus, the value of variation coefficient is shown in Table 3.



Thus, the findings confirmed that household expenditure declined due the COVID-19. It allowed the confirmation of H1.




4. Results


Considering the mentioned above methodology, the first step is stationarity checking the data using the ADF-test. Table 4 and Figure A1 (Appendix A) showed the findings of checking the data stationarity for the model (2).



The findings (Table 4) of McKinnon τ-statistics of the time series of household expenditure on alcohol/tobacco (−0.87) and clothing/footwear (0.83) at the level are more than the absolute values of the critical level of 5%. It allows us to conclude that data are at the level and is non-stationary. The results of the Hannan–Rissanen procedure indicate the diverse nature of the process and the presence of a unit root in the time series and its non-stationarity. ACF decreases gradually from 0.904 for household expenditure on communication to a negative value after 16 lag, and household expenditure on education decreases from 0.871 to a negative value after 15 lag (Figure A1a). On the other hand, PACF is the maximum at the first level with values of 0.90 and 0.87, respectively, but has a fluctuating nature of lag changes, which does not correspond to the basic properties of ARMA processes.



The McKinnon τ-statistics of the Dickie–Fuller tests for the data series in the first differences are less than the absolute values of the critical level of 5%. It allows us to confirm that data are stationary for household expenditure on alcohol and tobacco (−10.6 z) and clothing/footwear (−3.55).



Choreography (Figure A1c,d) and results of ADF-testing of household expenditure on communication and education indicate the existence of a unit root in time series (Table 3). For the first differences of McKinnon’s τ-statistics (−10.60—household spending on communication; −3.55—household spending on education), the Dickie–Fuller tests are less than the absolute values of the critical level of 5% (−3.52 and −3.53, respectively). The household communication and education expenditure data are stationary in the first differences.



The ACF and PACF graphs (Figure A1c,d) show the fluctuating nature of lag changes in household food and furniture expenditure, which does not meet the essential characteristics of ARMA processes and is non-stationary. According to the Dickie–Fuller test, converting the time series into its first differences reduced the absolute value of McKinnon’s τ-statistics for household food expenditure from −0.57 to −8.91, for household furniture expenditure from −0.31 to −17.75, and test probability (p-value) up to 0.00. It indicates that the time series in the first differences is stationary.



The findings confirmed that, at those levels, the household expenditures on health and utility bills have an integration order of 1, and in the first, the differences are stationary. In particular, the McKinnon τ-statistics of the Dickey–Fuller tests in the first differences are less than the absolute values of the critical level of 5%.



It should be noted that findings indicate the unit root in the time series of household expenditure on other categories of goods/services and recreation/culture. For the series in the first differences of McKinnon’s τ-statistics (0.27—household expenditure on other categories of goods/services; −0.44—household expenditure on recreation/culture), Dicky–Fuller tests are less than the absolute values of the critical level of 5% (−3.53 for both types of expenditure). Thus, household expenditure on other goods/services and recreation/culture are stationary in the first differences.



Choreography and results of ADF-testing of household expenditure on restaurants/hotels and transport indicate the unit root in the time series. For the time series in the first differences of McKinnon’s τ-statistics (−2.71—household expenditure on restaurants/hotels; −3.05—household expenditure on transport), Dickie–Fuller tests are less than the absolute values of the critical level of 5% (−3.52 and −3.54, respectively). Thus, household expenditure on restaurants/hotels and transport is stationary in the first differences.



The next step is forecasting final consumption before and during the pandemic, and it was realised using the ARIMA model. The results of forecasting changes in final consumption are presented in Table 5 and Figure A2 and Figure A3 (Appendix B).



Thus, the findings in Table 5 allowed the confirmation of H2, in which the migrants’ remittances had the compensation mechanism from declining of household expenditure due to COVID-19.



At the next stage, the scenarios of the changes were developed for each category of households’ expenditure, considering the periods before the beginning and during COVID-19 (analysis of retrospective data from 2010 to the second quarter of 2021).



The systematisation of empirical results of forecasting (Table 5) of household expenditure until 2026 showed that due to changes in migrants’ remittances, household expenditure in all categories tended to increase. The forecasting findings allowed us to conclude that the household expenditure on transport had the most considerable growth due to the changing migrants’ remittances. A change in the standard deviation of migrants’ remittances by 1 point led to changes in the standard deviation of household expenditure by the following amounts:




	
Education—0.40;



	
Utility bills—0.40;



	
Transport—0.33;



	
Clothing and footwear—0.27;



	
Furniture—0.27;



	
Recreation and culture—0.27;



	
Food—0.24;



	
Other categories of goods and services—0.24;



	
Restaurants and hotels—0.23;



	
Communication—0.23;



	
Alcohol and tobacco products—0.18;



	
Health care—0.17.








The average coefficient of determination for the models is 60%. During 2022–2026, significant fluctuations in household expenditure are forecast for all categories.



It should be noted that according to the forecast, COVID-19 will provoke a change in the structure of household expenditure. Thus, Ukrainian consumers are characterised by pessimistic expectations about the country’s future economic development. Because of this, households direct their income to current needs and consumption, which makes it impossible to accumulate savings. At the same time, the increase in revenues from abroad allows the Ukrainians to increase spending on education (0.40), travel and transport (0.33), as well as clothing and footwear (0.27). It reduces the growing demand for more expensive goods, including durables, travel, restaurants and hotels, real estate, and more.




5. Discussion and Conclusions


Thus, the forecasting findings confirmed that COVID-19 provokes the changes in the migrants’ remittances. Consequently, it leads to changes in the structure of the households’ expenditure in Ukraine. Based on the findings [5,23,31,32], which justified that migrants’ remittances affect economic growth, it could be concluded that in the long-term perspective, COVID-19 could limit the economic growth of the country. Noting that the similar hypothesis that COVID-19 limits economic development was empirically justified in the studies [33]. At the same time, the findings confirmed the increase in households’ expenditure on education and utility bills. The share of expenditure on culture and restaurants declined, noting that similar results were obtained for the case of Britain, USA, and South Africa [45,47,48,49]. In addition, the vast range of investigations confirmed that small and medium enterprises felt the most significant suffering from COVID-19 [49]. In this case, it could be necessary to analyse COVID-19 in the business sector in Ukraine for further directions.



It was noted that the Ukrainian government implemented the mechanism for supporting households due to the pandemic and motivating vaccinations. Thus, the government-run program provided revenue for vaccinated people. This money could be spent on sport, culture (cinema, theatres, and concerts) and books. On one side, it motivates the Ukrainians to become vaccinated, and on another side, it supports the service and culture industry, which mostly suffered due to the pandemic. However, the experience of EU countries and USA showed that their government developed the program for supporting business sectors. Thus, it should be necessary to analyse the best practice and options to implement them in Ukrainian practice.
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Figure A1. The chorograms of ADF testing of all types of households’ expenditure. (a)—expenditure on alcoholic beverages, tobaccos, and narcotics; (b)—expenditure of households on clothing and footwear; (c)—expenditure of households on communication; (d)—expenditure of households on education; (e)—expenditure of households on food and non-alcoholic beverages; (f)—expenditure of households on furnishings, household equipment, and routine maintenance of the house; (g)—expenditure of households on health; (h)—expenditure of households on utility bills; (i)—expenditure of households on miscellaneous goods and services; (j)—expenditure of households on recreation and culture; (k)—expenditure of households on restaurants and hotels; (l)—expenditure of households on transport. 
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Figure A2. The graphs of the final consumption and households’ expenditure based on the assessment model by the types before and during COVID-19. (a)—final consumption; (b)—expenditure on alcoholic beverages, tobaccos, and narcotics; (c)—expenditure of households on clothing and footwear; (d)—expenditure of households on communication; (e)—expenditure of households on education; (f)—expenditure of households on food and non-alcoholic beverages; (g)—expenditure of households on health; (h)—expenditure of households on utility bills; (i)—expenditure of households on miscellaneous goods and services; (j)—expenditure of households on recreation and culture; (k)—expenditure of households on restaurants and hotels; (l)—expenditure of households on transport; (m)—expenditure of households on furnishings, household equipment, and routine maintenance of the house. 






Figure A2. The graphs of the final consumption and households’ expenditure based on the assessment model by the types before and during COVID-19. (a)—final consumption; (b)—expenditure on alcoholic beverages, tobaccos, and narcotics; (c)—expenditure of households on clothing and footwear; (d)—expenditure of households on communication; (e)—expenditure of households on education; (f)—expenditure of households on food and non-alcoholic beverages; (g)—expenditure of households on health; (h)—expenditure of households on utility bills; (i)—expenditure of households on miscellaneous goods and services; (j)—expenditure of households on recreation and culture; (k)—expenditure of households on restaurants and hotels; (l)—expenditure of households on transport; (m)—expenditure of households on furnishings, household equipment, and routine maintenance of the house.



[image: Sustainability 14 04361 g0a2]







[image: Sustainability 14 04361 g0a3 550] 





Figure A3. Forecasting graphs of the final consumption and households’ expenditure based on the assessment model by 2026. (a)—final consumption; (b)—expenditure on alcoholic beverages, tobaccos, and narcotics; (c)—expenditure of households on clothing and footwear; (d)—expenditure of households on communication; (e)—expenditure of households on education; (f)—expenditure of households on food and non-alcoholic beverages; (g)—expenditure of households on health; (h)—expenditure of households on utility bills; (i)—expenditure of households on miscellaneous goods and services; (j)—expenditure of households on recreation and culture; (k)—expenditure of households on restaurants and hotels; (l)—expenditure of households on transport; (m)—expenditure of households on furnishings, household equipment, and routine maintenance of the house. 
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Figure 1. Dynamics of migrants’ remittances to Ukraine and foreign direct investment, 2010–2021. Sources: compiled by the authors based on [3,4]. 
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Figure 2. The structure of migrants’ remittances to Ukraine by country, 2013–2021. Note: circle—2014—is the start of the political conflict in Ukraine; circle—2018—free movement between Ukraine and EU countries. Sources: compiled by the authors based on [3]. 
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Table 1. Variables and sources.






Table 1. Variables and sources.





	
Variables

	
Indicators

	
Sources






	
Migrants’ remittances

	
PR

	
Ministry of Finance of Ukraine




	
Final consumption expenditure of households

	
FC

	
The World Bank




	
Expenditure on alcoholic beverages, tobaccos and narcotics

	
FC1

	
State Statistics Service of Ukraine




	
Expenditure of households on clothing and footwear

	
FC2




	
Expenditure of households on communication

	
FC3




	
Expenditure of households on education

	
FC4




	
Expenditure of households on food and non-alcoholic beverages

	
FC5




	
Expenditure of households on furnishings, household equipment and routine maintenance of the house

	
FC6




	
Expenditure of households on health

	
FC7




	
Expenditure of households on utility bills

	
FC8




	
Expenditure of households on miscellaneous goods and services

	
FC9




	
Expenditure of households on recreation and culture

	
FC10




	
Expenditure of households on restaurants and hotels

	
FC11




	
Expenditure of households on transport

	
FC12
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Table 2. The findings of descriptive statistics of the variables.






Table 2. The findings of descriptive statistics of the variables.





	Variables
	Mean
	Median
	Maximum
	Minimum
	Std. Dev.
	Skewness
	Kurtosis
	Jarque–Bera
	Probability





	PR
	2100.6
	1965.0
	3453.0
	147.0
	701.1
	−0.3
	3.5
	1.3
	0.5



	FC
	427,770.3
	348,809.5
	910,471.0
	145,971.0
	225,236.6
	0.7
	2.1
	4.9
	0.1



	FC1
	31,752.7
	25,151.5
	68,409.0
	9207.0
	17,100.3
	0.7
	2.2
	4.6
	0.1



	FC2
	21,417.9
	17,891.0
	43,297.0
	7712.0
	10,032.8
	0.6
	2.1
	4.5
	0.1



	FC3
	11,751.0
	9987.5
	24,678.0
	4337.0
	5963.6
	0.7
	2.3
	4.3
	0.1



	FC4
	5246.7
	4422.5
	11,716.0
	2651.0
	2620.8
	1.0
	2.8
	7.9
	0.0



	FC5
	170,075.7
	142,067.0
	362,975.0
	53,926.0
	93,410.6
	0.6
	2.0
	4.7
	0.1



	FC6
	16,682.0
	13,768.5
	36,217.0
	5464.0
	8251.7
	0.7
	2.3
	4.3
	0.1



	FC7
	23,534.2
	19,042.5
	55,601.0
	6979.0
	14,246.8
	0.7
	2.2
	5.0
	0.1



	FC8
	55,463.0
	42,826.5
	149,726.0
	22,638.0
	32,844.0
	1.2
	3.5
	12.1
	0.0



	FC9
	19,426.1
	15,766.0
	41,317.0
	7561.0
	9394.0
	0.8
	2.4
	5.2
	0.1



	FC10
	16,256.4
	13,893.0
	33,789.0
	6044.0
	7867.4
	0.6
	2.3
	4.1
	0.1



	FC11
	12,085.8
	9655.5
	25,561.0
	3896.0
	6959.0
	0.5
	1.8
	4.8
	0.1



	FC12
	44,078.9
	37,769.0
	84,456.0
	12,837.0
	20,105.9
	0.5
	2.1
	3.4
	0.2
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Table 3. The findings of variation coefficient of the variables.






Table 3. The findings of variation coefficient of the variables.





	Type of Expenditure
	Variation Coefficient, %
	Type of Expenditure
	Variation Coefficient, %





	FC1
	14.06
	FC7
	13.05



	FC2
	12.30
	FC8
	19.24



	FC3
	13.54
	FC9
	14.33



	FC4
	18.25
	FC10
	17.34



	FC5
	11.54
	FC11
	13.18



	FC6
	14.99
	FC12
	15.94
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Table 4. The findings of stationarity checking using ADF-test.
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Variables

	
Level

	
τ-stat.

	
Sign. Level

	
Prob.

	
Hypothesis

	
Conclusion






	
FC1

	
at level

	
4.18

	
−2.93

	
1.00

	
H0

	
x




	
1st diff.

	
−8.36

	
−3.52

	
0.00

	
Ha

	
+




	
FC2

	
at level

	
−0.87

	
−3.52

	
0.95

	
H0

	
x




	
1st diff.

	
−10.60

	
−3.52

	
0.00

	
Ha

	
+




	
FC3

	
at level

	
−0.87

	
−3.52

	
0.95

	
H0

	
x




	
1st diff.

	
−10.60

	
−3.52

	
0.00

	
Ha

	
+




	
FC4

	
at level

	
0.83

	
−3.53

	
1.00

	
H0

	
x




	
1st diff.

	
−3.55

	
−3.53

	
0.05

	
Ha

	
+




	
FC5

	
at level

	
−0.57

	
−3.52

	
0.98

	
H0

	
x




	
1st diff.

	
−8.91

	
−3.52

	
0.00

	
Ha

	
+




	
FC6

	
at level

	
−0.31

	
−3.52

	
0.99

	
H0

	
x




	
1st diff.

	
−17.75

	
−3.52

	
0.00

	
Ha

	
+




	
FC7

	
at level

	
0.23

	
−3.52

	
1.00

	
H0

	
x




	
1st diff.

	
−10.08

	
−3.52

	
0.00

	
Ha

	
+




	
FC8

	
at level

	
0.64

	
−3.52

	
1.00

	
H0

	
x




	
1st diff.

	
−7.84

	
−3.52

	
0.00

	
Ha

	
+




	
FC9

	
at level

	
0.27

	
−3.53

	
1.00

	
H0

	
x




	
1st diff.

	
−4.95

	
−3.53

	
0.00

	
Ha

	
+




	
FC10

	
at level

	
−0.45

	
−3.53

	
0.98

	
H0

	
x




	
1st diff.

	
−4.76

	
−3.53

	
0.00

	
Ha

	
+




	
FC11

	
at level

	
−2.71

	
−3.51

	
0.24

	
H0

	
x




	
1st diff.

	
−8.12

	
−3.52

	
0.00

	
Ha

	
+




	
FC12

	
at level

	
−3.05

	
−3.54

	
0.13

	
H0

	
x




	
1st diff.

	
−4.48

	
−3.53

	
0.01

	
Ha

	
+








Notes: H0—confirmation of the null hypothesis; Ha—confirmation of the alternative hypothesis; x —not stationary; + —stationary; τ-stat.—McKinnon’s τ-statistics; Sign. Level—critical test value at 5% significance level; Prob.—Probability. Source: calculated by the authors.
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Table 5. The forecasting findings of final consumption and households’ expenditure before and during the pandemic.






Table 5. The forecasting findings of final consumption and households’ expenditure before and during the pandemic.





	
Variable

	
Coefficient




	
(1)

	
(2)

	
(3)

	
(4)

	
(5)

	
(6)

	
(7)

	
(8)

	
(9)

	
(10)

	
(11)

	
(12)

	
(13)






	
PR

	
0.22

	
0.17

	
0.27

	
0.23

	
0.40

	
0.23

	
0.17

	
0.40

	
0.24

	
0.27

	
0.22

	
0.33

	
0.27




	
C

	
0.01

	
0.01

	
0.00

	
0.01

	
−0.01

	
0.01

	
0.01

	
−0.01

	
0.01

	
0.01

	
0.01

	
0.00

	
0.01




	
MA(1)

	
0.70

	
0.83

	
0.64

	
0.93

	
0.62

	
0.93

	
0.73

	
0.62

	
0.54

	
0.60

	
0.62

	
0.47

	
0.55




	
SIGMASQ

	
0.34

	
0.30

	
0.36

	
0.25

	
0.37

	
0.25

	
0.34

	
0.37

	
0.45

	
0.42

	
0.39

	
0.46

	
0.42




	
R-squared

	
0.66

	
0.70

	
0.63

	
0.74

	
0.62

	
0.74

	
0.65

	
0.62

	
0.54

	
0.57

	
0.61

	
0.53

	
0.57




	
Adjusted R-squared

	
0.63

	
0.68

	
0.61

	
0.72

	
0.59

	
0.72

	
0.63

	
0.59

	
0.51

	
0.54

	
0.58

	
0.50

	
0.54




	
F-statistic

	
26.73

	
32.20

	
24.01

	
40.04

	
22.97

	
40.04

	
25.97

	
22.97

	
16.49

	
18.83

	
21.51

	
15.78

	
18.66




	
Prob(F-statistic)

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00




	
Akaike info criterion

	
1.94

	
1.82

	
2.00

	
2.00

	
2.03

	
1.91

	
1.96

	
2.38

	
2.22

	
2.15

	
2.07

	
2.24

	
2.15




	
Schwarz criterion

	
2.10

	
1.98

	
2.20

	
2.00

	
2.19

	
2.07

	
2.12

	
2.54

	
2.38

	
2.31

	
2.23

	
2.40

	
2.31




	
Hannan-Quinn criteria.

	
2.00

	
1.88

	
2.10

	
2.00

	
2.09

	
1.97

	
2.02

	
2.44

	
2.28

	
2.21

	
2.13

	
2.30

	
2.21




	
Durbin-Watson stat

	
0.81

	
0.64

	
1.10

	
0.80

	
1.45

	
0.81

	
0.70

	
0.88

	
1.19

	
1.21

	
0.99

	
1.36

	
1.15








(1)—final consumption; (2)—expenditure on alcoholic beverages, tobaccos and narcotics; (3)—expenditure of households on clothing and footwear; (4)—expenditure of households on communication; (5)—expenditure of households on education; (6)—expenditure of households on food and non-alcoholic beverages; (7)—expenditure of households on health; (8)—expenditure of households on utility bills; (9)—expenditure of households on miscellaneous goods and services; (10)—expenditure of households on recreation and culture; (11)—expenditure of households on restaurants and hotels; (12)—expenditure of households on transport; (13)—expenditure of households on furnishings, household equipment and routine maintenance of the house. Source: calculated by the authors.
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