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Abstract 

The purpose of the research is to determine the impact of the COVID-19 pandemic and 

macroeconomic factors on the real estate prices in the regions of Kazakhstan during the period 

between 2010 and 2022. Feasible Generalized Least Square (FGLS) model was implemented 

to assess determinants of real-estate market performance. This study analyzes the performance 

of the real estate market in Kazakhstan not on a country level but on a more deep, regional 

level. The findings show that COVID-19, as well as macroeconomic variables, had a 

significant impact on real-estate market prices. COVID-19 negatively affected real estate 

prices in Kazakhstani regions, whereas the effect of macroeconomic variables was positive. 

Factors such as household income, gross regional product, inflation, unemployment, and time 

dummy contributed to the increase in prices of real estate.  
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1. Introduction 

The COVID-19 pandemic, which started at the beginning of 2020, became a turning point in 

modern human history. Its consequences have affected all economic industries, starting from 

middle and small businesses and ending up with multi-billion corporations and whole 

countries. The real estate market is another sphere that was heavily affected by COVID-19 and 

is crucial for the population. Purchasing real estate is a top priority for the population, because 

not only is the accommodation is basic need of humanity, but also a perspective investment 

with the intent to sell in the future. The real estate market is an important economic sector of 

Kazakhstan as well. There are huge prospects for the real estate market because of the young 

and rapidly expanding population, and prosperous land area which is not yet inhabited. The 

current research is intended to analyze the effect of the COVID-19 pandemic and 

macroeconomic variables on real estate prices in Kazakhstan on a regional basis. 

Macroeconomic variables include gross regional product (GRP), average household income, 

inflation, unemployment, and COVID-19 crisis dummy variables (2020 and 2021) as 

explanatory variables.  The paper consists of several sections, which are a Literature Review, 

Data and Methodology, Empirical Results, and Conclusion.  

2. Literature Review 

Real estate market determinants appear to be of high interest to scholars, who analyzed 

apartment price dynamics. Before 2020, the key determinants for the price of real estate were 

real estate characteristics (size, district, room number, etc.) and macroeconomic variables. If 

real estate characteristics were suitable only for apartment prices on an individual level, 

macroeconomic variables were implemented to analyze the real estate market as a whole, either 

on a regional or country level. Research on real estate prices that was done after 2020 started 

to include a new influential factor, the COVID variable, which captures the effect of the 

COVID-19 pandemic, along with macroeconomic variables.  

The main indicator for research analysis on real estate market performance is the average 

apartment price, which is used as the dependent variable. 

Average apartment price: Most scholars identified average apartment price as the dependent 

variable for research. The effect of various factors on the real estate market is expressed as a 

change in price (Del Giudice, V., De Paola, P., & Del Giudice, F. P., 2020; Kaynak, S., Ekinci, 

A., & Kaya, H. F., 2021; Tian, C., Peng, X., & Zhang, X., 2021). Studies that were conducted 

after 2020 include macroeconomic variables, such as inflation rate, unemployment rate, and 

time dummy variables. 

Inflation rate: One of the most important factors that determine not the only price of real estate, 

but the price of all goods in the economy is the inflation rate. Moreover, the inflation rate is 

directly affecting mortgage interest rates, which is a considerable part of the real estate market 

system. Kaynak et.al. (2021) included the inflation rate in the research as an explanatory 

variable to assess how apartment prices and mortgage loans were exposed to a change in the 

inflation rate, resulting from the COVID-19 pandemic.  
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Unemployment rate: The unemployment rate is another variable that has a substantial effect 

on the real estate market performance according to scholars. After the start of COVID-19, the 

effect of the unemployment rate on the price of apartments has become more transparent. 

According to Del Guidice et.al., (2020), there was a huge drop in unemployment after the start 

of the pandemic, which might have a serious effect on the performance of the real estate 

market.   

Time dummy variables: Time dummy variables are also widely used by scholars in the analysis 

of the COVID-19 effect on the real estate market. Time dummy variables are used as a proxy 

variable for crisis, that resulted as a consequence of quarantine measures contra the pandemic. 

Time dummy variables capture time-specific effects in assessing real estate market 

performance (Del Giudice et al., 2020; McCord, M., Lo, D., McCord, J., Davis, P., Haran, M., 

& Turley, P., 2022). 

COVID: The variable COVID is the main measure of COVID-19's effect in assessing real 

estate market prices. After 2020, it is considered as the main explanatory variable to observe 

the impact of COVID-19 on the real estate market under ceteris paribus, which means other 

variables are held fixed. According to various scholars, COVID-19 has a negative effect on 

real estate market prices (Chu, X., Lu, C., & Tsang, D., 2021; Del Guidice et.al., 2020; Kaynak 

et.al., 2021; Wen, Y., Fang, L., & Li, Q., 2022). 

 All research that is done on this topic is done after 2020 and has the same tendency: average 

apartment price is negatively affected by COVID-19. The tendency is the same for both 

developed (Italy, United States, United Kingdom) and developing (Turkey, China) countries. 

Various methodologies used by scholars, such as OLS, Fixed, and Random Effect models, also 

lead to the same conclusion, where the effect of COVID-19 on the real estate market is 

negative.  

There has been no such study implemented yet on the Kazakhstani real estate market since the 

start of the pandemic. Moreover, current research is intended to analyze the Kazakhstani real 

estate market not on a country level, but on a regional level, which is more detailed and 

complex. In addition to other scholars, this paper intends to include additional macroeconomic 

variables into the model and implement regression analysis using Feasible Generalized Least 

Squares methods, which takes possible issues such as multicollinearity, autocorrelation, and 

heteroskedasticity into consideration.   

3. Data and Methodology 

This paper investigates real-estate price determinants by observing the influence of the 

COVID-19 pandemic and macroeconomic variables (Table 2) on average real-estate prices in 

Kazakhstan on a regional basis using Feasible Generalized Least Squares (FGLS) method. The 

regions are 3 large cities (Astana, Almaty, and Shymkent) and 14 Kazakhstan administrative 

regions. The data is collected from the Bureau of National Statistics of the Republic of 

Kazakhstan for the period between 2010 and 2022. The estimated model looks as: 
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Y=b0 + b1LGRP + b2INF + b3UNEM + b4LINCOME + b5COVID + b6LPOP + b72020 + 

b82021 + e   (1) 

Y = average price of real estate expressed by PRICE 

 b0 = constant parameter 

 b1-8 = model coefficient parameters 

 e = residual term 

Table 1 - Summary and measurement of the variables 

Symbol Variables Researchers 

Dependent variable   

LPRICE Logarithmic form of the 

average price of an 

apartment  

Del Guidice et.al. (2020), Kaynak 

et.al. (2021), Tian et.al. (2021),  

Independent variables   

COVID  COVID Dummy variable, 

which is =1 if the year is 

2020,2021 or 2022, = 0 if 

otherwise 

Chu et.al. (2021), Kaynak et.al. 

(2021), Wen et.al. (2021) 

Macroeconomic variables   

LGRP Logarithmic form of Gross 

Regional Product 

 

Newly introduced variable to 

COVID-related research 

INF Annual inflation rate based 

on CPI 

 

Kaynak et.al. (2021) 

LINCOME Logarithmic form of 

Average household income 

 

Newly introduced variable to 

COVID-related research 

UNEM Annual unemployment rate 

 

Del Guidice et.al. (2020) 

2020 and 2021 Time Dummy Variables for 

years 2020 and 2021, where 

restrictions were 

implemented  

Del Guidice et.al. (2020), McCord 

et.al. (2021) 

LPOP Logarithmic Form of 

Regional Population 

Newly introduced variable to 

COVID-related research 

 

Dependent variable: The average price of the apartment is a performance indicator for the real 

estate market. The price for an apartment is given by the ratio of tenge per area (meters square). 
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The change in average price for apartments indicates whether the COVID-19 pandemic has 

either a positive or negative effect on the real estate market. It is taken into logarithmic form 

to assess the change in price by percent.   

COVID: COVID is the variable that is intended to capture the impact of COVID-19 on prices 

of the real estate. The effect is measured by several people who were diagnosed with COVID-

19 to indicate the level of severity of the pandemic. COVID variable is also taken into 

logarithmic form to be able to measure the percentage-percentage effect. 

Macroeconomic variables are presented in the model to measure external factors that might 

influence the prices of real estate. 

Gross Regional Product: It is a variable that is an analog for GDP but for regions, not countries. 

It is a newly introduced variable to the research that has been done regarding the effect of 

COVID-19 on the real estate market. Research predicts that the variable of Gross Regional 

Product has a positive effect on the price of real estate. If the region generates more money 

than other regions, citizens of the region may be likely to be able to purchase real estate, which 

may raise its price.  

Inflation rate: This variable corresponds to the annual inflation rate. Current research assumes 

that the higher the inflation rate, the higher the price of real estate, because during inflation 

there is a tendency of growth in price for basic human needs, including real estate. This 

prediction goes along with research done by Kaynak et.al. (2021), which indicates that the 

“positive effect of inflation on the real estate market is apparent and expected”.  

Average household income: This variable represents citizens' average monthly income for a 

particular year and region. It is assumed that the higher the average income in the region, the 

more likely that there are higher prices for real estate in comparison with other regions. Del 

Guidice et.al. (2020) approve the prediction, by indicating that there is a minor but positive 

effect of average household income on real estate prices.  

Unemployment rate: The unemployment rate is another macroeconomic variable that indicates 

the percentage of people who do not work for more than 28 days. Del Guidice et.al. (2020) 

indicated that the inclusion of the unemployment rate into the model is crucial due to the effect 

of COVID-19 on the labor market. There was a huge drop in employment after the start of the 

pandemic, because of the reduction (the number of staff was reduced) and remote work (some 

spheres could not function remotely, and nor do its workers). According to the research done 

by Del Guidice et.al. (2020), an increase in unemployment is likely to decrease the price of 

real estate markets.  

Time Dummy Variables: Two-time variables, for the years 2020 and 2021, are intended to 

capture time-specific effects that happened in those two years. Despite this, the model uses 

another dummy variable COVID to assess the effect of the pandemic on the real-estate market. 

However, other economic and political events in 2020 and 2021 might influence the change in 

average apartment prices.  
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Population: The population variable corresponds to the number of people who live in a 

particular region and a particular year. The model assumes that the more people live in the 

region, the higher the demand for apartments in this region. The higher the demand for 

apartments, the higher the price.   

4. Empirical Results 

Before doing regression analysis, several important tests need to be conducted. These tests are 

intended to test for the robustness of the model. They include: 

• Stationarity test 

• Multicollinearity test 

• Autocorrelation test 

• Heteroskedasticity test 

• Endogeneity test 

The model was declared as panel data because the dataset contains observations for 3 large 

cities and 14 regions of Kazakhstan for the period between 2010-2022.  First of all, before 

including variables in the model, they are needed to be tested for stationarity. If a variable is 

non-stationary, it cannot be used in regression analysis, because it may significantly affect the 

results. Non-stationarity implies that variables can be volatile throughout time, which means 

that past observations cannot be used to represent future observations. 

The main stationarity test is for the dependent variable. If the dependent variable is non-

stationary, then the whole research is under question. As a result of the Hadri test for 

stationarity (figure 1), the dependent variable LPRICE is stationary, as the p-value is 0.000, 

which is less than a 1% significance level.  

Figure 1 – Hadri Stationarity Test for variable LPRICE 
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The next step is stationarity test for independent variables. To test all independent variables for 

stationarity, either Hadri or Im-Pesaran-Shin stationarity tests were implemented. As can be 

seen from Figures 2-9, all independent variables are stationary since their p-values are less than 

1%, 5%, and 10% levels of significance.  

 

Figure 2 – Hadri stationarity for variable LINCOME 

 

 
 

 

Figure 3 – Hadri stationarity test for variable LGRP 
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Figure 4 – Hadri stationarity test for variable LPOP 

 
Figure 5 – Im-Pesaran-Shin stationarity test for variable INF 

 
 

Figure 6 – Im-Pesaran-Shin stationarity test for variable UNEM 
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Figure 7 – Hadri stationarity test for variable COVID 

 
 

Figure 8 – Im-Pesaran-Shin stationarity test for variable 2020 
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Figure 9 – Im-Pesaran Shin stationarity test for variable 2021 

 

 
Test for multicollinearity is the next important step before regression analysis. 

Multicollinearity means a high correlation between independent variables. The presence of 

multicollinearity negatively affects the validity of the model since a high correlation between 

independent variables may lead to biased results.  

As can be seen from the correlation matrix in Figure 10, some variables are highly correlated 

with each other and may eventually lead to multicollinearity. Correlation higher than 50% can 

be observed between variables, LINCOME and LGRP, as well as between variable COVID 

and a set of variables.  

Figure 10 – Correlation Matrix  
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To test for the multicollinearity of the model, the Mean-Variance Inflationary Factor (VIF) was 

used. The optimal range of Mean VIF varies from 1 to 5. In this range, the model is considered 

to be not affected by multicollinearity. As can be seen from Figure 11, variables COVID and 

LINCOME have VIF higher than, which may reduce the precision of these variables’ 

coefficients during regression analysis. Overall, the model has a VIF equal to 3.95, which 

indicates moderate, but acceptable multicollinearity in the model.  

Figure 11 – Variance Inflationary Factor (VIF) 

 

 
Furthermore, the Wooldridge test was conducted to test the model for autocorrelation. 

Autocorrelation indicates a high correlation between error terms. As can be seen in Figure 12, 

the p-value is less than 1%, 5%, or 10% significance level. It means that there is an 

autocorrelation presented in the model.  

 

Figure 12 – Wooldridge test for autocorrelation 

 

 
 

Figure 13 represents the result of the heteroskedasticity test of the model. Heteroskedasticity 

indicates the changes in the variance of terms. It means that dependent and as well as 

independent variables' standard errors might change over the period, which may cause bias in 

the model.  Results have shown that there is no heteroskedasticity in the model since prob > 

chi2 is higher than 1%, 5%, and 10% level of significance. 
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Figure 13 – Heteroskedasticity test 

 
 

The ultimate test that is required to be done before regression analysis is the test for 

endogeneity. Endogeneity indicates that there are one or more variables in error terms that are 

correlated with not only the dependent but also with one of the independent variables. The 

absence of such a variable may bias the results of regression because this variable needs to be 

included in the model. To have no endogeneity in the model, Durbin chi 2 and Wu-Hausman 

F-statistic values should be higher than 1%, 5%, or 10%. As can be seen in Figure 14, the 

Durbin score and Wu-Hausman F statistic values are substantially higher than the required 

significance levels, which means that there is no endogeneity in the model.  

Figure 14 – Test for endogeneity 

 
Results of all tests have shown only the presence of autocorrelation in the model. However, it 

makes it impossible to run a regression analysis using OLS, Fixed Effect, and Random effect 

models. Results of the test have shown the necessity of implementing the Feasible Generalized 

Least Square (FGLS) model for the research.  

There will be a 0.51% increase in the average price for apartments for the corresponding 

region. Similar results have also been illustrated in the research by Jacobsen and Naug (2005), 

where average income was one of the explanatory variables with the most significant impact 

on real estate prices (0.12% increase in real estate prices per 1% increase in average income). 

LGRP has also a positive impact on LPRICE. FGLS regression results in Figure 15 have shown 

that a 1% increase in the gross regional product leads to a 0.16% increase in the price for an 

apartment in that region, as it is statistically significant at 1%. It goes along with the findings 

of Pashardes and Savva (2009), where real estate prices in Cyprus increased from 0.6% to 

1.0%, because of an increase in Cyprus GDP. Furthermore, population has a positive effect on 

the price of apartments. Variable LPOP is statistically significant at 5%, so, under ceteris 
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paribus, apartment prices in a region rise by 0.14% if there is a 1% increase in the region's 

population. 

Figure 15 – Regression analysis by Feasible Generalized Least Squares (FGLS) model  

 
 

Figure 16 – Descriptive statistics 
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The data results (Figure 15) indicated that there is a positive impact of average household 

income on the average price of an apartment. Variable LINCOME is statistically significant at 

a 1% significance level. In other words, if the average household income increases by 1%, 

Capozza et.al. (2002) had similar outcomes in their research, where they discovered a positive 

correlation between population and house price. Macroeconomic variables, unemployment 

rate, and inflation rate have positive effects on the real estate market as well. Both variables 

are statistically significant at 1%. Other variables holding fixed, a 1% increase in 

unemployment and inflation result in 0.05% and 0.003% increase in regional apartment prices, 

respectively. Kuang and Liu (2015) report similar results, where there was a positive effect of 

the inflation rate on apartment prices. A similar tendency to the unemployment rate was in the 

research conducted by Choi and Painter (2015), where there was a tendency for a decrease in 

house prices in periods of higher unemployment rates. COVID variable has a p-value of less 

than 10%, which is considered as weak significance. The time dummy variable for the year 

2020 has no effect on the real estate market. On the other hand, the year 2021 is statistically 

significant at 1%, which means that the time variable 2021 is strongly significant. Real estate 

prices increased by 0.034% as a result of time-specific events that took place in 2021. Mccord 

et.al. (2022) reports that there was a huge effect of the year 2021 on the real estate market. 

COVID variable has a negative effect on the real estate market. Under ceteris paribus, a 1% 

increase in COVID-19 rate decreases average apartment price by 0.04%. The following results 

add up to previous research done on the COVID-19 effect on the real estate market. It means 

that despite different geographical locations, regression analysis methods, and variables used 

in the regression model, there is a still negative effect of COVID-19 on average apartment 

prices. The pandemic significantly decreased in price of real estate.  

5. Conclusion 

The research has identified the impact of the COVID-19 pandemic and macroeconomic 

variables on the performance of the real estate market in the Kazakhstani region throughout 

the period of 2010-22. The COVID-19 pandemic has a significant effect on real estate market 

performance. The pandemic and its consequences negatively affected real estate market prices. 

Macroeconomic variables, on the other hand, had a positive and significant impact on the real 

estate market.  

The current study is important in identifying how COVID-19 affects each regional real estate 

market during the pandemic to assess potential negative consequences. It might serve as an 

instrument of research not only for Kazakhstani government institutions but also for real-estate 

market developers.  

However, this study has also some limitations. Due to the lack of data on COVID-19 number 

of diseases in each region of Kazakhstan by year, it is not impossible to identify the numerical 

effect of the COVID-19 pandemic on the Kazakhstani real estate market. If there is a possibility 

to use the number of people affected by COVID-19, it would expand the current study from 

other, more practical perspectives. 
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