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Abstract

The work presents an analysis of the housing construction market in Ukraine. An economic and
mathematic model was built to determine that the growth of the volume of housing construction in
Ukraine had a positive impact on its GDP, due of a close relation between the two values. It is
important to identify factors influencing the volume of housing construction. The obtained results
prove that the greatest impact is made by consumer income, deposit rates in foreign currency, and the
amount of consumer loans for buying, building and reconstruction of real estate assets; the numbers
of marriages, investments in housing construction and interest rates for mortgage credits in UAH also
have a significant impact. The elasticity coefficients reveal a positive impact of such factors as an
increase of consumer income, growth of investments in housing construction, reduction of interest
rates for mortgage credits and deposit rates in foreign currency, reduction of the amount of consumer
loans for buying, building and reconstruction of real estate assets, and reduction of the number of
marriages. Further development of the housing construction market requires appropriate conditions
for the development of the banking sector in Ukraine and the growth of investments in the studied
industry.
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1. Introduction

Development of the housing construction market in Ukraine positively influences the social and
economic development of the country; above all, it creates demand for construction products and
equipment, increases the employment of the country’s population and supplies tax revenues to the
state budget. A negative impact on the market is caused by deficient legislation, low purchasing
capacity of citizens and low investment potential of legal entities. In spite of the problems, the
government stimulates the development of housing construction in Ukraine, with more and more
physical and legal entities actively participating. A rise of demand in the studied market is fueled by
the restart of mortgage crediting by commercial banks of Ukraine. There are, however, some factors
which have a negative influence on its development.

Companies, operating on the housing construction market in Ukraine should make forecasts about
the prospects of their development as well as analyzing their opportunities and threats regarding
future performance. Therefore, they should first identify the factors influencing demand and supply
on the market. Forecasting the changes of those factors, the building companies also make suggestions
about the conjuncture of the housing construction market in Ukraine. The above-mentioned aspects
determine relevance and necessity of the present research, which aims to identify and systemize the
main determinants influencing housing construction in Ukraine.

The findings of the authors’ research are supplemented with studies of domestic and foreign
scientists concerning theoretical and methodological aspects of identifying the determinants of the
housing construction market development. The present research covers three directions: first,
studying the impact of the volume of housing construction in Ukraine on its GDP; second, an analysis
of determinants of the real estate market development; third, identification of such directions of
impact and determinants which, to some extent, influence real estate market development in Ukraine
and directions of such impact.

The article has four chapters. The first one presents the findings of the research on the dynamics of
the housing construction market of Ukraine and determines the impact of its volume on the economy
of Ukraine. The second chapter supplies analysis of the main determinants influencing housing
construction in Ukraine. The third chapter studies the impact of the main factors on the volume of
housing construction in Ukraine. Determinants which to some extent determine the real estate market
development are indicated in the fourth chapter.

2. Literature review

The housing construction market is notably integrated in all fields of economic and social life of
society and takes an important position in the modern economy. The growth in demand for real estate
assets in particular contributes to positive changes because of the increase of tax payments from
purchase and sales acts. A cut in housing prices creates negative capital traps (situations when a house
costs less than the paid mortgage). This leads to decreasing prices and thwarts any possibility to pull
capital. Therefore, a house price crash negatively influences the construction of new buildings, as
confirmed by Pettinger (2021). The authors of the present research consider this statement to be rather
disputable because lower housing prices contribute to its availability for the population and stimulate
demand.

Considering the multiplicative effect of housing construction, its significant impact on other
spheres of economic activities and living conditions of populations, one can expect intensification of
those dependencies in the future. Scientists made numerous attempts to study conditions of the
housing construction market and to define the directions for solving its main problems. However,
they faced some difficulties because the construction branch is rather localized and characterized by
different regional features, which are influenced by the social and economic conditions of each area.

The scientific literature contains many works which study the housing construction market in
different countries and compare them in order to define common problems and find ways to solve
them. More specifically, Polish scientists made a comparative analysis of the housing construction
markets in Poland and Bulgaria (Racka et al., 2015), as well as identifying factors making positive and
negative impacts on housing construction in the studied countries. Investigation of the housing
construction market in China was conducted by Jian et al. (2007), who named reasons behind the
constant rise of prices of real estate assets and made proposals to improve housing availability for
citizens, as well as for the application of land value added taxes. The research was later continued and

2 REAL ESTATE MANAGEMENT AND VALUATION, eISSN: 2300-5289

vol. 30, no. 3, 2022 ]



rene | § sciendo

extended by Just and Levinger (2021).These researchers determined that the growth in demand on the
housing construction market is fueled by an increase of consumer income, the number of urban
residents and better access of potential investors to capital. Wang et al. (2020) analyzed regional and
branch factors influencing the development of the construction industry in China. Studying the
housing construction market in China, Zhai et al. (2014) identified 6 factors, influencing its
development, namely “constructability implementation”, “social climate and attitudes”, “architectural
performance”, “costs”, “supply chain” and “preparatory stage”. Analysis of the housing construction
market is a complex process because it should be studied as an integral system with consideration of
the multi-aspect determinants of the studied market development. Studying the investment processes
on the housing construction market in Poland, Sobieraj and Metelski (2020) named four main factors
which made a particular impact on the process of its management, i.e. the activity of companies in
the market environment (1), pro-social policy of the state (2), highly advanced technologies, and (3)
the use of appropriate market relations (4).

Scientists made attempts to study indirect factors influencing housing construction, particularly
the level to which energy intensity impacts the market price of residential buildings (Fory$ et al.,
2020), how a woman’s opinion influences the final decision whether or not to make a purchase on the
real estate market (Zrébek et al., 2020); how the globalization processes and free trade agreement
influence the housing construction market (Cariaga & El-Diraby, 2013). Political uncertainty has a
particularly strong impact on the housing market. To reduce the level of political uncertainty among
the Ukrainian society, it is necessary to identify the hidden sources that generate it (Vinnichuk, 2016).

Pricing policy is another determinant on the housing construction market which influences the
degree of crediting and economic transformations in the country (Catteet al., 2004). However, pricing
factors, namely the correlation of price and rent, and the correlation of price and income, do not
always clearly reveal the housing price conditions (Himmelberg et al., 2005).

A significant impact on housing construction is made by the quality of performed works and
supplied services, degree of their work productivity, labor and contract relations, as well as the staff’s
skills. These main constituents of the housing construction market in England, Scotland, Denmark and
Germany were studied by Clarke and Herrmann (2004).

The levels of supply on the housing construction market in Ukraine in 2000-2015, tendencies of its
development and influencing factors were studied by Seliuchenko and Kosar (2016). However, the
researchers based their studies only on applying trend models. Moreover, the development of factors
of the marketing environment under the current conditions should be also considered while
determining the factors influencing development of housing construction in Ukraine. It is also
necessary to mark the directions of the research (Ye & Iu, 2003) of the housing construction market,
which was conducted online (using 3D technologies) and was initiated in the 2000s. The scientists
stress the importance of the traffic infrastructure (availability of roads in regions, as well as airports,
taxi routes, buses) to housing construction (Bujanda & Fullerton, 2017), because they raise the prices of
real estate assets, creating competition for private builders and owners of adjacent industries
(Szopiniska et al.,, 2020). The location of an object is another aspect determining its investment
attractiveness (Maletska et al., 2020; Ofori, 2019; Chan, 2019).

The quality of products and supplied services is of great importance for the development of the
housing construction market. Therefore, the introduction of the ISO 9000 system of quality by the
Department for housing construction has led to many countries already implementing its principles in
their practical activities. In particular, most building organizations of Hong Kong introduced the
system of quality in their processes in 2000 (Tam et al., 2000). However, the expected permanent
improvement of the quality of construction did not happen very quickly. It is important to implement
the corresponding standards at enterprises and maintain their corporative culture (Tutesigensi et al.,
2021).

Adams and Fiiss (2010) studied the long-lasting impact and short-term dynamics of macro-
economic variables on international housing prices and determined that housing prices would
increase in the long-term prospect by 0.6%. A rise in housing prices may also negatively influence the
development of housing construction.

It is therefore necessary to study the determinants of housing construction market development in
each country. In the present research, the authors studied it on the example of Ukraine.
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3. Methodology

To make quantitative estimation of the impact of different factors on the development of the housing
construction market in Ukraine, it is justified to use the correlation matrix Ry

T, T, . I T

X1Xq1 X1X2 X1Xm X1y
r"le rxzxz rxlxl r"zy
Ry = @)
T,
XmX1 XmX2 XmXm XmY
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and a one-factor econometric linear model, which is applied to estimate the impact of each factor on
an economic process or phenomenon, and generally takes the form of (Nakonechnyi et al., 2004)

y=ap+a;x+u. (2

To determine the parameters a;,a;, the method of least squares is used (Nakonechnyi et al., 2004)

- 1 _
A= (xTxT (XTY), 3)
where:
Y - index of the data vector,
X - matrix of the factor data,
A - vector of the model parameters.

To check the adequacy of the developed model, the determination coefficient (Rz) and F-test (F)
can be used

f 2
R2 — Z(YI Y) ; (4)
—2
2(yi—y)

where:
y - average value,
Vi - actual value,
Vi - theoretical value,
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An adequate linear econometric model can be used to analyze economic phenomena or processes
and make forecasts.

4. Empirical results

4.1. Study of the dynamics of housing construction in Ukraine and estimation of the impact made
by their volume on the economy of Ukraine

The analysis of the housing construction market in Ukraine confirms that, during 2010-2019, the
country experienced a growth tendency of its capacity in cost indicators (Table 1). However, it is
worth considering that, in 2014-2015, there was a great devaluation of Ukrainian currency that also
influenced the growth of the volume of produced building products by 12.42%.

Housing construction development is also significantly influenced by the level of inflation, seeing
as how it stimulates price rises. Differences in the dynamics of inflation and housing produced a
problem for the monetary policy, as it was focused both on inflation and on housing-related
employment. Inflation is persistent and should be combated daily (Leamer, 2007). Thus, the authors
adjusted the indicators for the inflation index.

Development of the housing construction market positively influences the economy of Ukraine,
particularly its GDP. To determine the figures of that impact, Table 1 has been compiled to show the
dynamics of the housing construction volume, GDP and consumer price index.
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Table 1
Dynamics of the housing construction volume, GDP and consumer price index
Volume of produced building products GDP, billion UAH Consumer
Year (housing construction), million UAH price index
(inflation
Actual Adjusted (y1) Actual Adjusted (y2) index)
2010 6876.5 6285.6 1079.35 986.6 109.4
2011 8137.1 7 534.4 1299.99 1203.7 108
2012 8523.0 84722 1404.67 1396.3 100.6
2013 9953.1 9983.0 1465.20 1469.6 99.7
2014 112924 10 073.5 1586.92 1415.6 1121
2015 13 908.8 9353.6 1 988.54 1337.3 148.7
2016 18 012.8 15 814.6 2385.37 2094.3 113.9
2017 23 730.0 20743.1 2 983.88 2 608.3 114.4
2018 293448 26 460.6 3560.30 32104 110.9
2019 33 208.8 307774 3978.40 3687.1 107.9
2020 29 083.6 28 319.0 4194.10 4 083.8 102.7

Source: www.ukrstat.gov.ua accessed on 15.10.2021.

To estimate the impact of the volume of housing construction on the GDP basing on data adjusted
for the inflation index, the authors of the research have developed the following model

Y2 =bg+byy; +v. (6)
The calculation results are

§, =280.3+0.1174y,. 7)

Considering the calculated statistical indices (r=0.986, R?=0.971, F=309.02), one can conclude about
a close direct dependency between the volume of housing construction and the GDP, a model
adequate to the general population data. The calculated elasticity coefficient accounted for 0.814;
particularly, a growth of the volume of housing construction by 1% results in 0.814% growth of GDP
under constant other conditions.

4.2. Study of the determinants influencing housing construction in Ukraine

Investments in the housing construction of Ukraine are often considered as a means of protecting and
increasing personal income. Therefore, a situation when commercial banks of Ukraine started
reducing their deposit rates, particularly those in foreign currency, should contribute to such growth,
because people more actively invest in real estate assets, anticipating additional income from renting
them out (Fig. 1).

However, in spite of a significant reduction of deposit rates in 2020 (e.g. in foreign currency, they
were reduced by 38.46% in 2020 as compared to 2019), another factor which was expected to
contribute to the Ukraine’s housing construction development, i.e. interest rates for mortgage credits
in UAH (their volume was influenced by deposit rates), was insufficiently reduced in 2020 by 0.61% as
compared to 2019, making the mortgages prohibitive to the majority of the Ukrainian population. In
2020, the volume of consumer loans for buying, building and reconstruction of real estate assets was
reduced by 11.31% as compared to 2019.

Uncertainty about the future because of the Covid-19 pandemic resulted in a situation where, in
spite of a 6.1% increase of the population’s income in 2020 as compared to 2019, the total investments
in housing construction were reduced by 39.86%. The growth of the Ukrainian population’s income in
2020 as compared to 2019 was primarily forced by an increase of the level of the average salary rising
from 10497 UAH to 11591 UAH, i.e. by 10.42%. Generally, the constant growth of the Ukrainian
population’s income that was noted in 2005-2020 (with the exception of 2014) was a factor having a
positive impact on housing construction development in Ukraine.

In Ukraine, the demand for housing construction is influenced by the increase in the number of
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marriages and new families. In 2020, there were 119.8 thousand marriages, whereas in 2019 - 138
thousand, i.e. the number fell by 29.38%. The figure correlates with the number of divorces. Table 2
presents the dynamics of the main factors influencing the volume of housing construction in Ukraine.
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Fig. 1. Dynamics of deposit rates in UAH and in foreign currency in 2005 -2020. Source:
(www.bank.gov.ua available at 15.10.2021)

Table 2

Dynamics of the main factors influencing the volume of the housing construction in Ukraine

Consumer Investmentsin Interestrates Deposit rates Amount of Number of Number of
Year  income, housing for mortgage in foreign  consumer loans marriages, divorces,
million  construction, creditsin UAH, currency, % for buying, thousand  thousand
UAH million UAH % building and units units

reconstruction of
real estate assets,

million UAH
X1 X2 X3 X4 X5 X6 X7
2010 1101175 25753.7 274 8.7 81 953 305.9 126.1
2011 1251 005 26 582.3 28.8 6.2 70 447 355.9 182.5
2012 1457 864 34 256 29.0 7.1 58 427 278.3 168.5
2013 1548733 36128.9 28.5 6.8 51 447 304.2 164.9
2014 1516768 33177 27.8 7.7 71 803 295.0 130.7
2015 1772016 45 609.8 29.8 75 66 169 299.0 129.4
2016 2051 331 44 864.9 31.6 54 58 549 229.5 130.0
2017 2652082 53 371.8 30 3.4 48 268 249.5 128.7
2018 3248730 57 395.9 31.3 2.5 44 458 228.4 153.9
2019 3744 060 58 014.9 32.6 2.6 32611 237.9 138.0
2020 3972428 34 885.7 324 1.6 28 924 168.0 119.8

Source: www.ukrstat.gov.ua available at 15.10.2021, www.bank.gov.ua available at 15.10.2021.
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According to the data in Table 2, it is determined that, in 2010-2020, consumer income increased 3.6
times, whereas in the previous year - by 6.1%. It was the only index among those studied which had
positive dynamics in the previous year. The results of the research for 2019-2020 show that
investments in housing construction, the number of marriages, divorces and interest rates for
mortgage credits were reduced in 2019 by 39.9 %, 29.4 %, 13.2 % and 0.6 % respectively. In 2020,
deposit rates in foreign currency also fell by 38.5% as compared to the previous year. Analyzing the
mentioned indices in 2010-2020, the authors of the research concluded that the number of marriages
and divorces decreased by 45.1% and 5% respectively, while the deposit rates in foreign dropped
significantly, i.e. by 81.6%. All other indices increased, particularly interest rates for mortgage credits -
by 18.2%, consumer income - by 35.5%, investments in housing construction - by 35.5%.

4.3. Determination of the impact made by the main factors on the volume of housing construction
in Ukraine

To determine the impact of the main factors on the volume of housing construction in Ukraine, it is
necessary to adjust statistical data in cost indicators for the consumer price index (Table 3).

Table 3
Adjusted statistical data
Consumer Investments in housing ~ Amount of consumer loans for buying,
Year income, million construction, million building and reconstruction of real estate
UAH UAH assets, million UAH
X1 X2 X5
2010 1 006 558.5 235409 74911.3
2011 1158 338.0 24 613.2 65228.7
2012 1449 169.0 34 051.7 58 078.5
2013 1553 393.2 36 237.6 51 601.8
2014 1353 049.1 29 595.9 64 052.6
2015 1191 671.8 30 672.4 44 498.3
2016 1800 993.0 39 389.7 51 403.9
2017 2318 253.5 46 653.7 421923
2018 29294229 51754.6 40 088.4
2019 3469 935.1 53767.3 302234
2020 3867 992.2 33 968.5 28 163.6

Source: authors” personal studies.

Information about dependencies between the main factors, factors and the index (volume of
housing construction in Ukraine) can be obtained from the correlation matrix Ry.

1.000 0.697 -0.732 -0.947 -0.879 -0.861 -0.307 0.973
0.697 1.000 -0.413 -0.747 -0.730 -0.590 -0.093 0.809
-0.732 -0413 1.000 0826 0512 0525 0.049 -0.718
-0.947 -0.747 0826 1.000 0863 0.792 0179 -0.954
Y 1-0.879 -0.730 0.512 0.863 1.000 0.775 0.297 -0.880
-0.861 -0.590 0525 0792 0775 1.000 0.551 -0.835
-0.307 -0.093 0.049 0179 0297 0551 1.000 -0.335
0973 0.809 -0.718 -0.954 -0.880 -0.835 -0.335 1.000

Data of the correlation matrix Ry confirm that almost all factors, with the exception of the number
of divorces, are interdependent. Therefore, the authors of the research studied the impact of each
factor separately by applying one-factor linear regression. The results of the studies have been
presented in Table 4.

To sum up, the greatest impact on the volume of housing construction in Ukraine is made by
consumer income, deposit rates in foreign currency, and the amount of consumer loans for buying,
building and reconstruction of real estate assets, whereas a significant impact is also made by the
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number of marriages, investments in housing construction and interest rates for mortgage credits in
UAH.

Table 4

Results of research on the main factors influencing the volume of housing construction in Ukraine

Main factors of ~ Form of Statistical =~ Result (for probability 0.95, degrees of freedom 9  Rank
impact dependency indicators and 1, Fkp=5.12)

Consumer y, =-21824+ r=0973 A close direct dependency between consumer 1
income +0.009x; R?=0.9469 income and volume of housing construction, a
F=160.49 model adequate to the general population data
(F> Fxp)

Deposit rates y1=34995-  r=-0954 A close reverse dependency between the deposit 2

in foreign -3548.4x, R?=0.911 rates in foreign currency and volume of housing

currency F=92.124 construction, a model adequate to the general
population data (F> Fxp)

Amount of y,=43158-  r=-0.88 A close reverse dependency between the amount 3

consumer -0.5467xs R?=0.775 of consumer loans for buying, building and

loans for F=30.947 reconstruction of real estate assets and the

buying, volume of housing construction in Ukraine, a

building and model adequate to the general population data

reconstruction (F> Fxp)

of real estate

assets

Number of y, =55642-  r=-0.835 A close reverse dependency between the number 4

marriages -14848x,  R?*=0.6973 of marriages and volume of housing construction,

F=20.732 a model adequate to the general population data
(F> Fxp)

Investmentsin  y, =-10853+ r=0.809 A close direct dependency between investments 5

housing +0.7253x, R?=0.6545 in housing construction and volume of housing
construction F=17.05 construction, a model adequate to the general
population data (F> Fxp)
Interest rates y, =48762-  r=-0.718 A significant reverse dependency between the 6
for mortgage -2299.1x3 R?=0.515 interest rates for mortgage credits in UAH and
credits in UAH F=9.557 the volume of housing construction, a model
adequate to the general population data (F> Fxp)
Number of y1=36810- r=-0.335 A weak reverse dependency between the number 7
divorces -146.96x, R?=0.1123 of divorces and volume of housing construction,

F=1.139 a model not adequate to the general population
data (F< Fxp)

Source: authors” personal studies.

4.4. Structure of determinants which to some extent influence the development of the real estate
market in Ukraine

To determine the degree of impact made by the chosen factors on the volume of housing construction
in Ukraine, it is important to consider elasticity coefficients, which show the percentage of the
indicator change under one percent change of the factor. Elasticity coefficients for the factors which
significantly influence the studied process are presented in the Table 5.

Thus, an analysis of Table 5 confirms that a positive impact on the volume of housing construction
in Ukraine is made by such factors as an increase of consumer income, increase of the amount of
investments in housing construction, reduction of interest rates for mortgage credits and deposit rates
in foreign currency, reduction of the amount of consumer loans for buying, building and
reconstruction of real estate assets, and reduction of the number of marriages. The last factor is related
to the situations when young people who live separately before marriage start living together after
getting married.
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Table 5

Impact of changes of the identified factors on the volume of housing construction in Ukraine

Elasticity =~ Value Result
coefficients
Exq 1.229 An increase of consumer income by 1% results in the increase of the volume of
housing construction by 1.229% under constant other conditions
Ex2 0.87  An increase of the amount of investments in housing construction by 1% results

in the increase of the volume of housing construction by 0.87% under constant
other conditions

Ex3 - An increase of the interest rates for mortgage credits in UAH results in the
0.812 reduction of the volume of housing construction in Ukraine by 0.812% under

constant other conditions

Ex4 -0.2  Anincrease of the deposit rates in foreign currency results in the reduction of the
volume of housing construction by 0.2% under constant other conditions

Exs - An increase of the amount of consumer loans for buying, building and
0.544 reconstruction of real estate assets results in the reduction of the volume of

housing construction by 0.544% under constant other conditions

Exs - An increase of the number of marriages results in the reduction of the volume of
0.881 housing construction in Ukraine by 0.881% under constant other conditions

Source: authors” personal studies.
5. Conclusions

The conducted analysis of the housing construction in Ukraine confirms that, during 2010-2019, the
country experienced a growth tendency of its capacity in cost indicators. However, one should
consider that, in 2014-2015, there was a significant devaluation of Ukrainian currency that also
influenced the growth of the volume of housing construction in Ukraine in 2014-2016. Adjusting the
indicator for the inflation index, the authors of the research determined that the volume of housing
construction in Ukraine in 2010-2014 increased, whereas in 2015, 2018, and 2020, the indicator
decreased. Moreover, basing on the developed economic and mathematical model, it was determined
that an increase in the volume of housing construction in Ukraine has a positive impact on the GDP of
Ukraine (which should also be adjusted for the inflation index), because there is a close direct
dependency between the factors. Particularly, an increase of the volume of housing construction in
Ukraine by 1% results in a GDP growth by 0.814% under other conditions remaining constant. The
research identifies the main determinants influencing the development of housing construction in
Ukraine. The determinants include consumer income, deposit rates in foreign currency, amount of
consumer loans for buying, building and reconstruction of real estate assets, number of marriages,
investments in housing construction, interest rates for mortgage credits in UAH and the number of
divorces. All mentioned cost indicators are also adjusted for the inflation index. The produced
correlation matrix proves that almost all factors, but for the number of divorces, are interdependent
and, therefore, each of the factors influencing the development of housing construction in Ukraine is
studied separately by applying one-factor linear regressions. The results obtained on the base of the
developed models show that the greatest impact on the volume of housing construction in Ukraine is
made by consumer income, deposit rates in foreign currency and the amount of consumer loans for
buying, building and reconstruction of real estate assets, whereas a significant impact is made by the
number of marriages, investments in housing construction, interest rates for mortgage credits in UAH.
To estimate the degree of impact of the above-mentioned factors on the volume of housing
construction in Ukraine, the elasticity coefficients were calculated. Thus, it was determined that a
positive impact on the volume of housing construction in Ukraine is made by such factors as growth
of consumer income, growth of the amount of investments in housing construction, reduction of
interest rates for mortgage credits and deposit rates in foreign currency, reduction of the amount of
consumer loans for buying, building and reconstruction of real estate assets and reduction of the
number of marriages. Making a forecast of how the factors may change, one can conclude about their
impact on the development of housing construction in Ukraine under other conditions remaining
constant.
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A positive impact on development of the housing construction in Ukraine is made by its banking
sector. The further development of the housing construction market in Ukraine primarily needs
adequate conditions for the growth of the amount of investments in the mentioned industry. A 1%
increase in the amount of investments in the housing construction industry of Ukraine will result in an
increase in the volume of housing construction by 0.87% under other conditions remaining constant.
However, the factor of the rising amount of investments in the housing construction in Ukraine suffers
from the negative impact of political turbulence in the country.
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