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INTEGRAL INDICATORS BASED ON 
COMPETITIVENESS CAPACITY CHARACTERISTICS 
OF REGIONAL REAL ESTATE MARKETS OF 
UKRAINE
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Abstract
This article summarises the methodological approaches, principles, methods, and tools of sci-
entific knowledge inherent in a single complex research model of regional residential real es-
tate markets competitiveness (RREM). The development and implementation of the proposed 
model can provide a deep regional analysis of component imbalances, and the implementation of 
the methodological steps can foster the comparative and targeted analysis of Ukrainian regions. 
The methodological tools of this complex study of the country’s RREM as well as the strategic 
and tactical measures for its further regulation have been developed based on a comprehensive 
review of methodological principles and approaches. The basis of this study takes onto account 
general scientific and special knowledge of economic phenomena and processes. The scientific 
background developed was both empirical and theoretical. At the empirical level, observation, 
measurement, experiment and modelling were employed, while equal importance was placed 
on the special methodological principles involved. Achievement of the research goals required 
the use of such methods as: balance and index, decomposition, aggregation, analogous, logical, 
classification, ranking and extrapolation, expert evaluations and systematization along with a 
direct survey. In order to determine the level of regional housing market competitiveness, the 
implementation of future analytical assessments was carried out with regard to the following 
integrated factors: housing demand, housing supply, housing affordability, purchasing capacity 
of citizens, the region’s comfort level, as well as certain geographical and cultural features of the 
region.
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1. INTRODUCTION
From a general perspective, the Ukrainian economy is made up of naturally different but related 
markets, forming a rather complicated structure. The level of development and the functional 
characteristics of individual segments of this structure, including the real estate market, are 
unique at both state and regional levels. Meanwhile, taking into account the constantly increas-
ing level of demand for real estate, the low level of solvency of citizens, as well as a significant 
imbalance in the development of certain regional real estate markets segments, it is clear that 
competitive relationships among market entities as well as the mechanism of their functional 
characteristics are very relevant (Garbar, 2019; Mann & Wright, 2010).

The real estate market is regarded as a component of a national economy, since it contains a lion’s 
share of national wealth. Market stability is considered to be one of the most difficult processes 
of market transformations within a state. The functional intensity of real estate markets is a pre-
requisite for the sustainable development of cities and regions, as the regional management proc-
esses involved serve as the basis for increasing the efficiency level of all processes implemented 
within the systems of national government and local self-government (Keynes, 1999; Samuelson 
& William, 2010).

In the conditions of transformational processes occurring in Ukraine, real estate markets are 
marked by institutional asymmetry and structural incompleteness, and the critical economic 
situation that has arisen due to lower efficiency indicators of the economy, the imperfection of 
the financial and credit system, the general decline in production, the decline in real income, and 
the population’s deepening social stratification naturally stifle market development (Fatkhutdi-
nov, 2002; Filipenko, 2010).

The formation process of regional residential real estate markets flows consecutively under the 
influence of various factors such as demographic, economic, social and climatic issues. In turn, 
the process of setting real estate market value depends not only on the existing market condi-
tions (supply and demand), but also on other functional features such as: risks involved in capital 
investment; potential income level; the probable price level of a real estate object on sale as of a 
certain date, etc. (Mann, 2007; Zotov, 2008).

2. THEORETICAL BACKGROUND
Scientific approaches to competitiveness have already been outlined by many researchers, all of 
whom have studied the indispensable prerequisites of objects, e.g. production, industry, region as 
a production factor, in terms of their competitive benefits. However, we maintain that the com-
petitive advantages stemming from production factors do not reflect in any way the potential 
of the object. Provided that a researched region maintains a high level of scientific and innova-
tive potential, this can be classified as an advantage. However, if the position of competitors is 
stronger, this presupposes that the existing benefits of a weaker region can induce the develop-
ment and accumulation of its potential. Consequently, we can conclude that the competitive 
advantage is inherently comparative and rational, which can result in the effective planning of 
the future use of production factors. 
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Bazylyuk (2002) and Porter (2005) have treated competitiveness as a macroeconomic phenom-
enon, one determined by the efficiency of the use of the resources involved. Porter (2005) indi-
cates that the core well-being of a region is dependent on the productivity of the economy, which 
conversely affects the competitiveness of regional residential real estate markets. The basis for a 
region’s competitiveness as a research was the way forward by many scientists (Pozniak, 2015).

As indicated in the works of K. Marx, industrial competition is considered to be necessary for 
market prices stabilization as well as the various individual values of goods within one produc-
tion sphere of (Marx, 1867). We believe that competitive autonomy should be understood as the 
ability of goods, services and industries to form a system of accumulated technical, economic, 
and organizational forces (Ginevicius, 2019). The real estate competitiveness represents a set of 
characteristics distinguishing real estate from similar objects by the degree of a single consum-
er’s satisfaction, the purchase cost and further exploitation, as well as its ability to be selected by 
the consumer from other groups of similar objects on sale, due to considerably higher economic 
and technical characteristics as well as technical and economic parameters (Mann, 2007; Pavlov, 
2016).

On the one hand, competition in regional housing markets is ostensibly a very important pre-
requisite for market functioning and further development, as it contributes to the continuous 
implementation of the most effective methods of production by market participants, to offer 
new concepts and price proposals as well as the opening up of new segments (Piotrowska, 2019). 
On the other hand, forms of competition are primarily bound to the state of regional markets, 
i.e. their character and tendencies (Mann, 2007; Valitov, 2006).

3. RESEARCH OBJECTIVE, METHODOLOGY AND DATA
This competitiveness level determination of regional residential real estate markets in Ukraine 
used a set of statistical indicators and integral components such as demand, supply, level of com-
fort, cultural and geographical advantages, housing affordability, purchasing capacity of citizens, 
etc. for the period of 2007-2016. 

The indicated regional indicators will create conditions for a diagnostics study of the value of in-
dividual influence factors in the formation of a high competitiveness index and to determine the 
priority directions of value increase. The real estate market in Ukraine has experienced some re-
covery recently prompted by the capital influx from bank withdrawals during Ukraine’s “bank-
ruptcy” in 2016-2017. On the other hand, the purchasing power of Ukrainians remains low and 
this has led to falling real estate prices in recent years. This is a current trend with a number of 
regional peculiarities (Strishenets, 2018).

As already mentioned, regional housing market competitiveness depends on a number of factors 
such as housing demand, housing supply, housing prices, the purchasing capacity of citizens, 
along with cultural and geographical features of the region. These factors constitute an integral 
group expression of other factors such as income of citizens, average salary, number of struc-
tures built, and living conditions in the region. Carrying out future analytical assessments, we 
will assume that the competitiveness of the regional housing market is determined by the follow-
ing integral factors: housing demand (housing), housing supply (HS), housing affordability (A), 
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purchasing capacity of citizens (PCC), level of comfort of the region (CL), as well as geographical 
and cultural advantages of the region (GCA) (Pavlov, 2018).

To assess the level of regional housing market competitiveness in the region, a complex of sta-
tistical indicators of its social and economic development should be used. The set of indicators 
can be represented as matrix X:
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where n is the number of regions, m is the number of indicators, and xij is the j-th indicator for 
i-th region. In order to evaluate the competitiveness of individual regional real estate markets, it 
is necessary to formulate a comprehensive assessment based on many indicators. To obtain such 
a comprehensive assessment, we have used the taxonomic development level method (Plyuta, 
1980). The advantages of this method are that it enables us to obtain a stratum-specific quantita-
tive assessment of the state of a region in the form of an integral indicator combining the features 
of all other indicators. The integral indicator ranges from 0 to IImax, where IImax is a small positive 
number. Thus, the obtained figures are easily subjected to ranking and economic interpretation. 
In our case, the region’s development level will reflect the competitiveness and investment at-
tractiveness level of the region in terms of housing and development. Therefore, for the given 
indicator, the term “region’s competitiveness level” will be used throughout the communication 
of our results below. We have constructed an algorithm for determining the calculation of the 
competitiveness level of RREM in accordance with the method, but in a slightly modified form. 
Our algorithm looks as given below. At the first stage, the matrix of input indicators is formed:

X = (xij), i = 1, n; j = 1,m,

with - xij the value of the j-indicator for -i region of Ukraine (or Kiev).

At the second stage of the algorithm’s step, the standardisation procedure is resorted to for the 
initial indicators, since they can be specified in different units of measurement. To do this, ini-
tially, there is a division of indicators into stimulants and destimulants. In fact, indicators that 
have a positive impact on the housing market competitiveness will be considered as stimulants, 
and other indicators as destimulants. Thus, for high residential real estate market competitive-
ness in the region, high values of stimulant indicators and low values of destimulants are re-
quired.

For each indicator x , we determine the average selective value 

xs
xxz 

    and the standard deviation. The 
standardisation of the stimulator indicator yields its dimensionless form by the rule:

xs
xxz 

   .�  (2)

Standardisation of the destimulator indicator occurs according to another rule:
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The use of a standardised indicator is convenient because of its dimensionlessness, and most of 
its values range from -2 to +2. The use of standardised indicators makes it easy to rank regions 
according to different indicators. All standardised indicators should be evaluated as follows: a 
high value (approximate to +2) is evidence of a high level of quality, a low value (approximate to 
-2) is a low-quality level reflection.

At the third stage, with standardised indicators as the basis, a “negative standard” is constructed, 
that is, the vector with the following coordinates

 P0=(z01, z02, K, z0n), where z0s = min zrs, r = 1,n� (4)
			         

 r 
		   

The distance from the current indicator to the negative standard can serve as an indicator of this 
object’s positive development (the greater the distance - the better the state of the object). The 
“distance to standard” indicator can be used to rank RREM by different indicators, that is, to 
build RREM ratings.

Rating assessments can be calculated not only for individual statistical indicators, but also for the 
integral components of the RREM competitiveness such as: demand, supply, comfort level, cul-
tural and geographical advantages, housing affordability (price), purchasing capacity of citizens, 
etc. Such local rating assessments enable to determine the competitiveness level of the region in 
terms of housing and development, analyse the role of individual factors in the formation of a 
high competitiveness index and determine the priority directions of its increase.

In accordance with the above-mentioned points, we will therefore form the following hierarchi-
cal structure of subsets of the competitiveness indicators set:

Housing demand (DE): the number of flats purchased per time unit (1 year) – (FN); number 
of the region’s citizens (CN).

Housing supply (SU): capital investment in housing construction, in UAH million (CI); the 
number of built flats per 1 year (BFN); residential area let into operation per 1 year, in sq. m. 
per 1,000 people (HA); growth rate of the given residential area, in per cent (GR).

Affordability (price) of housing, in US $ / in sq. m. (A)

Purchasing capacity of citizens (PCC): GRP per person, thousand UAH / person (GRP); 
average salary, UAH (AS); income per capita, in UAH (CI); unemployment rate, in % (UR).

Region’s comfort level (CL): average area of the housing stock for 1 person, in sq. m. (HS); 
average life expectancy, in years (LE); amount of harmful emissions into the atmosphere, 
thousand tons (EA); criminal offenses number per 10,000 people (CO).

Region’s geographical and cultural advantages (GCA): geographical features (proximity to 
the combat zone, the EU border proximity, in points (GA); presence of cultural and historical 
monuments, tourist attractions, in points (CA).

This system of indicators generates a statistical ratings system, both according to the whole set 
of indicators, and to their individual groups, which allows to form different types of ratings in 
RREM. An integral indicator (II) of the estimation of i-th area’s state in a certain direction can 
be obtained by using a set k ≤ m of standardised dimensionless indicators of the given area  
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We suggested dividing the regions of Ukraine into six RREMs (regional residential real estate 
markets), each consisting of several neighboring regions, with similar construction market in-
dicators and housing market indicators. The integral indicator calculation of a region’s status 
assessment including several areas is carried out in two stages. At the first stage, an integral 
indicator of the region is formed for each j-th statistical data indicator (GRP per person, income 
per person, etc.). For this purpose, the following relations are used:

- for western RREM: 	

- for central RREM:	

- for northern RREM: 	         

- for southern RREM:		        	

- for eastern RREM: 		    	

- for capital RREM:

When constructing the calculation formulas (6) - (11), the numbers of Ukraine regions are used 
in the generally accepted alphabetical classification: Vinnytska -1, Volynska 2, ..., Chernihivska 
- 24, Kyiv - 25. At the second stage, the integral indicator of the selected region’s state in the 
chosen direction can be obtained using the ratio (5).

4. RESULTS AND DISCUSSION
Analysis of the integral component “housing demand”
It is necessary to illustrate the algorithm described above by integral indicator calculations of 
“housing demand” (Table 1). Input indicators are the number of flats purchased per 1 year (FN) 
and the number of inhabitants of the region (CN). The number of flats bought was estimated by 
the following indicators: the mortgage agreements number (MAN) and the built flats number 
(BFN). The first indicator illustrates the buyer’s activity in the secondary housing market, the 
second indicator – that of the primary market. The number of flats purchased is estimated by 
the ratio

FN=MAN+0.9BFN.� (12)

Ratio (12) assumes that during one year, 90 per cent of newly built flats are purchased. The hous-
ing demand can be determined by the ratio of the number of dwellings purchased per time unit 
(1 year) to the number of residents in the region. The indicator of housing demand is determined 
by the ratio:

DE=FN/PN	� (13)
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in which CN designates the number of the region’s citizens. For an easier calculation, we will 
perform the normalisation of indicator ratio: 

Ide=(DE-DEmin)/(DEmax-DEmin ),� (14)

in which DEmin is the minimum indicator value within all regions, DEmax is the maximum value 
of this indicator. The calculated Ide demand index (penultimate column of Table 1) is convenient 
because its minimum value is 0, the maximum value is equal to 1, and thus it has a transparent 
economic interpretation: 0 - the minimum demand level, 1 - the maximum demand level. Using 
the housing demand index makes it easy to rank the regions by this indicator (the last column 
of Table 1).

As shown in the table, the highest housing demand is observed in Kyiv, Kyivska, Kharkivska and 
Odeska region. The lowest housing demand is in Donetska, Luganska and Zakarpatska regions.

Using Table 1, the housing demand index for Ukraine regions was calculated. For example, for 
the western region, the calculation of demand index (DI)is as follows:

  2222
, )0.0342.0()0.0185.0()0.0123.0()0.0220.0(wjDI  

 241.08/)0.0221.0()0.0314.0()0.0207.0()0.0240.0( 2222  . 
 

Similarly, it is possible to calculate the housing demand index for other regions of Ukraine. The 
results of the calculation are provided in Table 1, 9. The highest housing demand is observed in 
the capital area and, and to some extent in the central RREM (due to the indicators of the Kiev 
region).

Tab. 1 – Housing demand of Ukraine regions according to their division into RREM, on 
January 1, 2017 (excluding the temporarily occupied territory of the Autonomous Republic 
of Crimea, the city of Sevastopol and parts of the area of anti-terrorist operation in Donetsk, 
Luhanska region). Source: State Statistics Service of Ukraine (2019), Ministry of Justice of 
Ukraine (2019)
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Western RREM

1 Volynska 6303 3244 9223 1 042.7 8.84 0.220 19

2 Rivnenska 8179 3039 10914 1 161.8 9.39 0.240 16

3 Lvivska 22783 8943 30832 2 534.2 12.17 0.342 6

4 Ternopilska 6608 2726 9061 1 065.7 8.50 0.207 21

5 Khmelnytska 10472 4784 14778 1 294.4 11.42 0.314 7

6 Zakarpatska 5961 2075 7829 1 259.2 6.22 0.123 23

7 Ivano-Frankivska 8362 2832 10911 1 382.3 7.89 0.185 22

8 Chernivetska 6256 2035 8088 909.9 8.89 0.221 18
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Central RREM

9 Kyivska 28713 26018 52129 1 732.2 30.09 1.000 1

10 Zhytomyrska 10776 1702 12308 1 247.5 9.87 0.257 14

11 Vinnytska 10975 4181 14738 1 602.2 9.20 0.233 17

12 Cherkaska 11341 1149 12375 1 243.0 9.96 0.261 13

13 Kirovogradska 8784 433 9174 973.1 9.43 0.241 15

Northern RREM

14 Chernihivska 9651 1222 10751 1 045.0 10.29 0.273 11

15 Sumska 8505 1305 9680 1 113.3 8.69 0.214 20

16 Poltavska 13751 1703 15284 1 438.9 10.62 0.285 8

17 Kharkivska 33529 8183 40894 2 718.6 15.04 0.447 3

Southern RREM

18 Odeska 26587 9089 34767 2 390.3 14.55 0.429 4

19 Mykolayivska 11129 1087 12107 1 158.2 10.45 0.279 9

20 Khersonska 9954 896 10760 1 062.4 10.13 0.267 12

21 AR Crimea - - - - - - -

22 SEVASTOPOL - - - - - - -

Eastern RREM

23 Dnipropetrovska 39434 3203 42317 3 254.9 13.00 0.372 5

24 Zaporizka 17162 1086 18139 1 753.6 10.34 0.275 10

25 Donetska 18863 319 19150 4 265.1 4.49 0.060 24

26 Luhanska 6248 58 6300 2 205.4 2.86 0.000 25

Capital RREM

27 KYIV 53726 20265 71965 2 906.6 24.76 0.804 2

The lowest housing demand is characteristic of the western and eastern RREM. However, it 
should be noted here that in our calculations, the funds transferred from abroad by labor mi-
grants are not taken into consideration, as there are no relevant statistics for regions. Involving 
external cash receipts statistics would modify the obtained indices.

Using the annual estimates of the number of flats sold and the value of housing prices in Ukraine 
regions, it is possible to estimate the housing market capacity (HMC) for the regions of Ukraine 
by the ratio:

HMC=FN∙HP∙50.	�  (15)

Here FN - the number of flats purchased, HP - the housing price ($ for 1 m2), 50 - the aver-
age value of apartment area. This indicator reflects the turnover in the region for 1 year at the 
moment of making a housing purchase. The results of relevant calculations are given in Table 
2. which explicates the evidence that the most powerful housing markets are those of Kyiv, 
Kyivska, Odeska, Kharkivska, Dnipropetrovska and Lvivska regions. In these regions, 66 per 
cent of the Ukrainian housing market is concentrated. According to our estimations, the total 
annual housing market capacity for Ukraine is $ 17.8 billion. Table 2 also allows to analyse the 
share of the primary housing market in Ukraine regions. This indicator shows the intensity of 



95

building new housing and its acquisition by residents of the region. The largest share of primary 
market is characteristic of Kyivska region and therefore constitutes 44.9%. High shares of the 
primary market (25% - 30%) are also observed in Volynska, Khmelnytska, Ternopilska, Lvivska, 
Rivnenska, Vinnytska regions and Kyiv. The data in Table 2 was used to explicate the share value 
calculations of primary market for the regions of Ukraine. The results of calculations are given 
in Table 9.

The highest share of primary market is observed for the central, western and capital RREM; 
whereas the lowest is for the eastern RREM.

Tab. 2 – The capacity of the housing market in Ukraine regions in terms of their division into 
RREM, on January 1, 2017, (excluding the temporarily occupied territory of the Autonomous 
Republic of Crimea, the city of Sevastopol and parts of the zone of the anti-terrorist operation 
in Donetska and Luhanska regions). Source: Ministry of Justice of Ukraine (2019).
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Western RREM

1 Volynska 6303 3244 9223 575 265.1 31.7 68.3

2 Rivnenska 8179 3039 10914 555 302.9 25.1 74.9

3 Lvivska 22783 8943 30832 898 1384.3 26.1 73.9

4 Ternopilska 6608 2726 9061 450 203.9 27.1 72.9

5 Khmelnytska 10472 4784 14778 460 339.9 29.1 70.9

6 Zakarpatska 5961 2075 7829 629 246.2 23.9 76.1

7 Ivano-Frankivska 8362 2832 10911 574 313.1 23.4 76.6

8 Chernivetska 6256 2035 8088 669 270.5 22.6 77.4

Central RREM

9 Kyivska 28713 26018 52129 822 2142.5 44.9 55.1

10 Zhytomyrska 10776 1702 12308 566 348.3 12.4 87.6

11 Vinnytska 10975 4181 14738 630 464.2 25.5 74.5

12 Cherkaska 11341 1149 12375 514 318.0 8.4 91.6

13 Kirovohradska 8784 433 9174 473 217.0 4.2 95.8

Northern RREM

14 Chernihivska 9651 1222 10751 485 260.7 10.2 89.8

15 Sumska 8505 1305 9680 487 235.7 12.1 87.9

16 Poltavska 13751 1703 15284 573 437.9 10.0 90.0

17 Kharkivska 33529 8183 40894 695 1421.1 18.0 82.0

Southern RREM

18 Odeska 26587 9089 34767 819 1423.7 23.5 76.5
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19 Mykolayivska 11129 1087 12107 555 336.0 8.1 91.9

20 Khersonska 9954 896 10760 594 319.6 7.5 92.5

21 AR Crimea - - - - - - -

22 SEVASTOPOL - - - - - - -

Eastern RREM

23 Dnipropetrovska 39434 3203 42317 662 1400.7 6.8 93.2

24 Zaporizka 17162 1086 18139 599 543.3 5.4 94.6

25 Donetska 18863 319 19150 450 430.9 1.5 98.5

26 Luhanska 6248 58 6300 450 141.8 0.8 99.2

Capital RREM

27 KYIV 53726 20265 71965 1122 4037.2 25.3 74.7

The integral component analysis of “housing supply” SU
 The housing supply is determined by such factors as the capital investment in housing construc-
tion (HC), the number of built flats per 1 year (BFN), the residential area let into operation per 
1 year (HA), the growth rate of the given residential area (GR).

All indicators shown in Table 3 are stimulants since their growth positively influences the hous-
ing supply increase. Standardisation of indicators was carried out, after which the integral hous-
ing supply SU indicator for the GR (growth rate) was calculated on the basis of the ratio: 

  4/)()()()( 2
0

2
0

2
0

2
0 GRGRHAHANFBNFBIAIASU iiiii    (16) 

 
 � (16)

Tab. 3 – Housing supply in Ukraine regions according to their division into RREM, on January 
1, 2017, (excluding the temporarily occupied territory of the Autonomous Rep. of Crimea, the 
city of Sevastopol and parts of the zone of anti-terrorist operation in Donetska, Luhanska re-
gions). Source: Ministry of Justice of Ukraine (2019), State Statistics Service of Ukraine (2019)
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Western RREM

1 Volynska 1067 3244 3504 118.7 2.58 0.61 5

2 Rivnenska 1203 3039 2795 107.6 2.24 0.53 7

3 Lvivska 2751 8943 3415 112.4 2.66 0.63 4

4 Ternopilska 890 2726 2213 103.3 2.07 0.49 12

5 Khmelnytska 3400 4784 3146 113.6 2.71 0.64 3

6 Zakarpatska 1025 2075 2675 97.3 1.94 0.46 16

7 Ivano-Frankivska 1813 2832 3488 98.2 2.10 0.50 11

8 Chernivetska 686 2035 2447 96.6 1.88 0.45 18
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Central RREM

9 Kyivska 4035 26018 11922 110.8 4.22 1.00 1

10 Zhytomyrska 505 1702 1332 108.5 2.16 0.51 8

11 Vinnytska 949 4181 2200 102.3 2.06 0.49 13

12 Cherkaska 482 1149 1020 104.9 2.05 0.49 14

13 Kirovohradska 112 433 557 101.2 1.93 0.46 17

Northern RREM

14 Chernihivska 205 1222 1029 92.4 1.69 0.40 21

15 Sumska 475 1305 993 93.6 1.73 0.41 20

16 Poltavska 618 1703 961 97.5 1.85 0.44 19

17 Kharkivska 1165 8183 1743 110.2 2.34 0.56 6

Southern RREM

18 Odeska 1300 9089 2423 100.6 2.16 0.51 9

19 Mykolayivska 115 1087 920 103.1 1.99 0.47 15

20 Khersonska 139 896 776 76.6 1.23 0.29 23

21 AR Crimea - - - - - - -

22 SEVASTOPOL - - - - - - -

Eastern RREM

23 Dnipropretrovska 750 3203 904 106.5 2.12 0.50 10

24 Zaporizka 66 1086 621 86.6 1.51 0.36 22

25 Donetska 82 319 136 67.1 0.94 0.22 24

26 Luhanska 24 58 32 34.4 0.00 0.00 25

Capital RREM

27 KYIV 5249 20265 4640 96.0 3.25 0.77 2

The index “0” designates the lowest level of each indicator in the formula (16). For a more com-
fortable housing supply evaluation, we will perform the normalisation of the SU parameter by 
the ratio:

ISU=(SU-SUmin )/(SUmax- SUmin ) .� (17)

where SUmin - the minimum value of the SU in all regions, SUmax - the maximum value of this 
indicator. The minimum value of the ISU housing index (penultimate column in Table 3) is 0, 
the maximum value is 1 and it has a vivid economic interpretation: 0 - the minimum supply level, 
1 - the level of the maximum supply. Using the supply index facilitates ranking the regions by 
this indicator (last column in Table 3). It is obvious that the highest housing supply is observed 
in Kyiv, Kyivska, Khmelnytska, Lvivska and Volynska regions. The lowest housing supply was 
registered in Donetska, Luhanska, Khersonska and Zaporizka regions.

Using the data in Table 3, the value of integral indicator of housing supply SU is calculated for the 
regions of Ukraine. The results of calculations are given in Table 9. The highest housing supply 
value is characteristic of the capital RREM. High housing supply is also available in central and 
western RREM, the lowest supply in the eastern RREM of Ukraine. 
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Tab. 4 – Housing affordability in Ukraine regions according to their division into RREM, 
on January 1, 2017, (excluding the temporarily occupied territory of the Autonomous Rep. of 
Crimea, the city of Sevastopol and parts of the zone of anti-terrorist operation in Donetska, 
Luhanska regions). Source: Ministry of Justice of Ukraine. (2019), State Statistics Service of 
Ukraine (2019).

Region Housing price, 
$/m2

Housing afford-
ability indicator

Housing affordabil-
ity index

Region’s 
rating

Western RREM

1 Volynska 575 0.23 0.81 14

2 Rivnenska 555 0.36 0.84 9.5

3 Lvivska 898 -1.78 0.33 24

4 Ternopilska 450 1.01 1.00 2

5 Khmelnytska 460 0.95 0.99 4

6 Zakarpatska 629 -0.10 0.73 17

7 Ivano-Frankivska 574 0.24 0.82 13

8 Chernihivska 485 0.79 0.95 6

Central RREM

9 Kyivska 822 -1.31 0.45 23

10 Zhytomyrska 566 0.29 0.83 11

11 Vinnytska 630 -0.11 0.73 18

12 Cherkaska 514 0.61 0.90 8

13 Kirovohradska 473 0.87 0.97 5

Northern RREM

14 Chernivetska 669 -0.35 0.67 20

15 Sumska 487 0.78 0.94 7

16 Poltavska 573 0.24 0.82 12

17 Kharkivska 695 -0.52 0.64 21

Southern RREM

18 Odeska 819 -1.29 0.45 22

19 Mykolayivska 555 0.36 0.84 9.5

20 Khersonska 594 0.11 0.79 15

21 AR Crimea - - - -

22 SEVASTOPOL - - - -

Eastern RREM

23 Dnipropetrovska 662 -0.31 0.68 19

24 Zaporizka 599 0.08 0.78 16

25 Donetska 450 1.01 1.00 2

26 Luhanska 450 1.01 1.00 2

Capital RREM

27 KYIV 1122 -3.18 0.00 25
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Analysis of “housing affordability” component
Proceeding with the analysis of the components of the regional competitiveness index of RREM 
“housing affordability” presupposes that this component depends on a single indicator - “hous-
ing price” (Table 4). After performing the standardisation procedure for the relation:

Ai = (HPa - HPi) / Si  � (18)

we get the value of the housing affordability index Ai (the fourth column of Table 9). Here HPi 

- the price of housing in the i-th area, HPa - the average value of housing, si - the standard devia-
tion of the “housing price” indicator. For a more comfortable estimation of housing affordabil-
ity, we will perform the valuation of A indicator:

IA = (A-Amin )/(Amax - Amin ).� (19)

Tab. 5 – Purchasing power of citizens in Ukraine regions according to their division into 
RREM, on January 1, 2017, (excluding the temporarily occupied territory of the Autonomous 
Republic of Crimea, the city of Sevastopol and parts of the zone of the anti-terrorist opera-
tion in Donetska and Luhanska regions). Source: Ministry of Justice of Ukraine. (2019), State 
Statistics Service of Ukraine (2019).

 Region

GRP per 
person, 
’000 
UAH

Income 
per cap-
ita, ’000 
UAH

Average 
salary, 
UAH

Unem-
ployment 
rate, %

Pur-
chasing 
capacity

Pur-
chasing 
capacity 
index

Region’s 
rating

Western RREM

1 Volynska 30387 28312 7249 11.5 1.20 0.19 22

2 Rivnenska 30350 29757 7676 10.6 1.41 0.24 17

3 Lvivska 37338 33673 7879 7.7 2.04 0.37 6

4 Ternopilska 24963 26884 6828 11.5 1.13 0.18 24

5 Khmelnytska 31660 32650 7559 9.4 1.67 0.29 11

6 Zakarpatska 22989 25045 8127 10 1.47 0.25 16

7 Ivano-Frankivska 33170 29975 6935 8.8 1.72 0.30 10

8 Chernivetska 20338 26838 7265 8.7 1.67 0.29 13

Central RREM

9 Kyivska 60109 39178 8719 6.8 2.48 0.46 2

10 Zhytomyrska 30698 31441 7207 11.2 1.31 0.21 19

11 Vinnytska 37270 33849 7613 9.7 1.67 0.29 12

12 Cherkaska 40759 30609 7267 10.4 1.49 0.25 15

13 Kirovohradska 39536 30980 6798 12.4 1.16 0.18 23

Northern RREM

14 Chernihivska 35196 31707 6656 11.3 1.31 0.21 18

15 Sumska 37170 33944 7359 9.3 1.72 0.30 9

16 Poltavska 66390 36393 7839 12.6 1.59 0.27 14

17 Kharkivska 45816 36588 7447 6.4 2.34 0.43 4
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Southern RREM

18 Odeska 41682 37732 8297 6.8 2.31 0.42 5

19 Mykolayivska 41501 33187 8828 9.7 1.81 0.32 8

20 Khersonska 30246 31243 7206 11.2 1.30 0.21 20

21 AR Crimea - - - - - - -

22 SEVASTOPOL - - - - - - -

Eastern RREM

23 Dnipropetrovska 65897 43458 8247 7.9 2.37 0.43 3

24 Zaporizka 50609 42118 8305 10 1.92 0.34 7

25 Donetska 26864 19434 9886 14.1 1.24 0.20 21

26 Luhanska 10778 11920 7484 16 0.28 0.00 25

Capital RREM

27 KYIV 155904 91357 14035 6.7 5.08 1.00 1

In this formula, Amin is the minimum value of A indicator in all regions, Amax is the maximum 
value of this indicator. The value of housing affordability index IA varies from 0 to 1 (0 is the 
minimum affordability level, 1 is the level of maximum affordability).

Using the proposed methodology, the value of integral indicator of housing affordability for the 
regions of Ukraine is calculated. In the analysis of Table 4, 9 illustrates that housing is the most 
affordable in the eastern and northern RREM of Ukraine, while the most expensive housing is 
in Kyiv (capital RREM). 

Analysis of the integral component of the “purchasing capacity of citizens” PCC
The purchasing power is determined by such factors as the gross regional product per capita 
(GRP), the average salary per region (AS), the income per capita (CI) and the unemployment rate 
(UR). All these indicators are given in Table 5;

Tab. 6 – The living comfort level in Ukraine regions by their division into RREM, on January 
1, 2017, (excluding the temporarily occupied territory of the Autonomous Republic of Cri-
mea, the city of Sevastopol and parts of the zone of anti-terrorist operation in Donetska and 
Luhanska regions). Source: Ministry of Justice of Ukraine. (2019), State Statistics Service of 
Ukraine (2019).
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Western RREM

1 Volynska 22.5 71.5 0.14 9 2.74 0.85 6

2 Rivnenska 22 71.35 0.29 9 2.69 0.84 8

3 Lvivska 22.8 73.3 1.08 13 2.61 0.81 10

4 Ternopilska 25.5 73.35 0.32 9 3.03 0.94 2



101

5 Khmelnytska 26.3 71.8 0.45 9 2.81 0.88 5

6 Zakarpatska 24.2 70.7 0.15 10 2.63 0.82 9

7 Ivano-Frankivska 25.7 73.2 4.88 8 2.49 0.78 15

8 Chernivetska 24.4 73 0.17 10 2.90 0.91 4

Central RREM

9 Kyivska 35.1 70 0.75 12 3.21 1.00 1

10 Zhytomyrska 27 69.6 0.23 12 2.57 0.80 11

11 Vinnytska 29.3 72 2.24 12 2.55 0.79 12

12 Cherkaska 27.7 72 1.12 14 2.51 0.78 13

13 Kirovohradska 25.7 70.3 0.37 17 2.25 0.70 20

Northern RREM

14 Chernihivska 28.8 70.2 0.92 15 2.42 0.75 16

15 Sumska 25.4 71.2 0.42 21 2.16 0.67 23

16 Poltavska 25.4 71.2 0.58 15 2.35 0.73 18

17 Kharkivska 24.1 71.15 0.42 14 2.38 0.74 17

Southern RREM

18 Odeska 22.5 70.4 0.26 8 2.70 0.84 7

19 Mykolayivska 22.3 70.3 0.33 11 2.49 0.78 14

20 Khersonska 24 69.95 0.27 16 2.24 0.70 21

21 AR Crimea - - - - - - --

22 SEVASTOPOL - - - - - - -

Eastern RREEM

23 Dnipropetrovska 24.3 69.9 3.36 8 2.20 0.69 22

24 Zaporizka 23.4 71.1 2.17 10 2.28 0.71 19

25 Donetska 22 69.6 7.94 26 0.00 0.00 25

26 Luhanska 22 69.6 4.83 25 0.80 0.25 24

Capital RREM

27 KYIV 22.6 74 0.06 12 2.98 0.93 3

the first three are stimulants, the fourth is a destimulant. We perform standardisation of indica-
tors by the proposed method. After that, the integral purchasing capacity indicator of the PCC 
is calculated by the ratio:

  4/)()()()( 2
0

2
0

2
0

2
0 URURCICIASASGRPGRPPCC іiiii  .  (20) 

 

.� (20)

The index “0” designates the lowest level of all the indicators in the formula (20). For a more 
convenient assessment of the purchasing capacity of citizens, the normalisation of the PCC will 
be performed by the ratio

Ipcc = (PCC-PCCmin )/(PCCmax - PCCmin ).� (21)

In this table, PCCmin is the minimum value of purchasing capacity among all areas, PCCmax is the 
maximum value of this indicator. 
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The minimum value of the purchasing capacity index of IPCC (penultimate column of Table 5) 
is 0 (the minimum purchasing capacity level), the maximum value is equal to 1 (the maximum 
purchasing capacity level). Using the purchasing capacity index, the RREM rating is calculated 
for this indicator (last column in Table 5). The purchasing capacity of citizens residing in the city 
of Kyiv is shown the highest in the table. A sufficient purchasing capacity is for the citizens liv-
ing in Kyiv, Kharkivska, Dnipropetrovska and Odeska regions. The lowest purchasing capacity 
is typical of Volynska, Donetska, Zhytomyrska, Kirovohradska, Luhanska, Ternopilska, Kher-
sonska and Chernihivska regions. The integral indicator value of citizens’ purchasing capacity 
PCC for the regions of Ukraine was calculated using the proposed methodology. As shown in 
Figure 6, the largest purchasing capacity of citizens is in the capital RREM (Kyiv). This indicator 
is much (8-10 times) higher than the purchasing capacity of citizens in other regions. The lowest 
purchasing capacity of citizens was observed in the western and central RREM.

The analysis of integral component “level of comfort” of the region is determined by factors 
such as the average area of housing stock per person (HA), the average life expectancy (LE), the 
amount of harmful emissions into the atmosphere (EA), and the number of criminal offences 
(CO) (Table 6). The first two factors are stimulants, the last two destimulants. We therefore 
performed the standardisation of indicators and calculated the integral indicator of comfort level 
CL by the ratio

  4/)()()()( 2
0

2
0

2
0

2
0 COCOEAEALELEHAHACL іiiii  .   (22) 

 

.�  (22)

Index “0” indicates the lowest level of each of the indicators in formula (22). To conveniently 
assess the region’s level of comfort, we will perform the normalization of ind. CL by the ratio:

ICL=(CL-CLmin )/(CLmax - CLmin).� (23)

Thus, CLmin is the minimum level of comfort among all areas, CLmax is the maximum value of 
this indicator. 

The minimum value of the comfort level index of the ICL (penultimate column of Table 6) is 
characteristic of the Donetska and Luganska regions (areas close to the war zone). A low level 
of living comfort is characteristic of the Dnipropetrovska, Zaporizka, Sumska, Chernihivska, 
Kharkivska, Poltavska, Kirovogradska and Khersonska regions. A high level of comfort is in 
the Kyiv and Kyivska region, as well as in the Ternopilska, Khmelnytska, and Chernivetska 
regions.

The integral indicator of comfort level CL for Ukraine’s RREM was calculated on the basis of 
the proposed methodology. The highest level of living comfort is characteristic of the capital 
area, whereas the lowest was observed in the eastern RREM (Table 9), where it is 7 times lower 
than the indicator for Kyiv (Capital RREM). 

Analysis of the integral component “geographic and cultural advantages of the region” 
The geographical advantages and disadvantages of the RREM are determined by its proximity 
to the war zone, proximity to the sea and the EU border, etc. Cultural benefits are related to the 
presence of cultural and historical monuments as well as tourist attractions in the region. We de-
termined the level of geographical and cultural benefits by an expert survey using a 4-point scale. 
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In this case, the score of 4 testified to the maximum benefits of the region, whereas the score of 
0 indicated that there was no advantage, or that there were significant shortcomings (Tab. 7).

We performed standardization of the indicators and calculated the integral index of cultural and 
geographical advantages GCA by the ratio:

  2/)()( 2
0

2
0 CACAGAGAGCA iii  .     (24) 

 
 . � (24)

Index “0” designates the lowest level of each indicator.

For a more user-friendly assessment of the level of geographical and cultural advantages, the 
normalisation of GCA indicator will be performed by the ratio:

IGCA = (GCA-GCAmin )/(GCAmax - GCAmin ).	�  (25)

Here GCAmin indicates the minimum value of the level of geographical and cultural benefits in 
all regions, and max indicates the maximum value of this indicator. The minimum index value of 
the level of geographical and cultural benefits (advantages) GCA (penultimate column of Table 
7) is characteristic of the Donetska and Luhanska regions. A low level of this indicator is also 
observed in the Dnipropetrovska, Kharkivska, and Khersonska regions.

Tab. 7 – Cultural and geographical advantages of Ukraine regions in terms of their division 
into RREM, on January 1, 2017, (excluding the temporarily occupied territory of the Autono-
mous Republic of Crimea, the city of Sevastopol and parts of the zone of the anti-terrorist 
operation in Donetska and Luhanska regions). Source: own research

Region
Geographical 
advantages

Cultural 
advantages

Geographical 
advantages 
indicator 

Advantages 
level index

Region’s 
rating

Western RREM

1 Volynska 4 0 2.368 0.809 7

2 Rivnenska 3 0 1.776 0.607 13

3 Lvivska 4 2 2.926 1.000 1.5

4 Ternopilska 3 0 1.776 0.607 13

5 Khmelnytska 3 0 1.776 0.607 13

6 Zakarpatska 4 2 2.926 1.000 1.5

7 Ivano-Frankivs-
ka 3 2 2.472 0.845 5

8 Chernivetska 4 1 2.519 0.861 3

Central RREM

9 Kyivska 3 0 1.776 0.607 13

10 Zhytomyrska 3 0 1.776 0.607 13

11 Vinnytska 3 0 1.776 0.607 13

12 Cherkaska 3 0 1.776 0.607 13

13 Kirovohradska 3 0 1.776 0.607 13
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Northern RREM

14 Chernihivska 2 0 1.184 0.405 18.5

15 Sumska 2 0 1.184 0.405 18.5

16 Poltavska 3 1 1.973 0.674 8

17 Kharkivska 1 0 0.592 0.202 22

Southern RREM

18 Odeska 3 2 2.472 0.845 5

19 Mykolayivska 3 0 1.776 0.607 13

20 Khersonska 1 0 0.592 0.202 22

21 AR Crimea - - - - -

22 SEVASTOPOL - - - - -

Eastern RREM

23 Dnipropetro-
vska 1 0 0.592 0.202 22

24 Zaporizka 1 1 1.044 0.357 20

25 Donetska 0 0 0.000 0.000 24.5

26 Luhanska 0 0 0.000 0.000 24.5

Capital RREM

27 KYIV 3 2 2.472 0.845 5

The value of the integral indicator of the geographical and cultural advantages GCA was cal-
culated for Ukraine’s RREM. The highest level of this indicator was shown for the capital and 
western RREM, whereas the lowest level of geographical and cultural benefits can be observed 
in the eastern RREM (Table 9).

The construction of integral indicator of real estate market competitiveness in the 
region
We combined the results of retrieved calculations into Table 8. Taking into account the fact that 
the minimum value of each integral index is zero, the integral index of real estate market com-
petitiveness for Ukraine regions will be calculated by the formula:

  6/222222
GCACLPCCASUDECL ІІІІІІІ   .    (26) 

 
  . 	�  (26)

The results of calculations are given in the penultimate column of Table 8. The highest integral 
index of real estate market competitiveness was found for the Kyiv and Kyivska region. A high 
value of the index of competitiveness was found for the Volynska, Zakarpatska, Ivano-Frankivs-
ka, Lvivska, Ternopilska, Khmelnytska and Chernivetska regions.
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Tab. 8 – Integral indices of real estate market competitiveness for Ukraine oblasts by their 
division into RREM, on January 1, 2017, (excluding the temporarily occupied territory of the 
Autonomous Republic of Crimea, the city of Sevastopol and parts of the zone of anti-terrorist 
operation in Donetska and Luhanska oblasts). Source: own research
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Western RREM 

1 Volynska 0.19 0.85 0.81 0.22 0.61 0.81 0.65 5

2 Rivnenska 0.24 0.84 0.84 0.24 0.53 0.61 0.60 11

3 Lvivska 0.37 0.81 0.33 0.34 0.63 1.00 0.64 7

4 Ternopilska 0.18 0.94 1.00 0.21 0.49 0.61 0.66 4

5 Khmelnytska 0.29 0.88 0.99 0.31 0.64 0.61 0.67 3

6 Zakarpatska 0.25 0.82 0.73 0.12 0.46 1.00 0.65 6

7 Ivano-Frankivska 0.30 0.78 0.82 0.18 0.50 0.84 0.63 8

8 Chernivetska 0.29 0.91 0.67 0.22 0.45 0.86 0.63 9

Central RREM

9 Kyivska 0.46 1.00 0.45 1.00 1.00 0.61 0.79 2

10 Zhytomyrska 0.21 0.80 0.83 0.26 0.51 0.61 0.59 15

11 Vinnyska 0.29 0.79 0.73 0.23 0.49 0.61 0.56 17

12 Cherkaska 0.25 0.78 0.90 0.26 0.49 0.61 0.60 12

13 Kirovohradska 0.18 0.70 0.97 0.24 0.46 0.61 0.59 13

Northern RREM

14 Chernihivska 0.21 0.75 0.95 0.27 0.40 0.40 0.56 18

15 Sumska 0.30 0.67 0.94 0.21 0.41 0.40 0.55 19

16 Poltavska 0.27 0.73 0.82 0.29 0.44 0.67 0.58 16

17 Kharkivska 0.43 0.74 0.64 0.45 0.56 0.20 0.53 20

Southern RREM

18 Odeska 0.42 0.84 0.45 0.43 0.51 0.84 0.61 10

19 Mykolayivska 0.32 0.78 0.84 0.28 0.47 0.61 0.59 14

20 Khersonska 0.21 0.70 0.79 0.27 0.29 0.20 0.47 23

21 AR Crimea - - - - - - - -

22 SEVASTOPOL - - - - - - - -

Eastern RREM

23 Dnipropetrovska 0.43 0.69 0.68 0.37 0.50 0.20 0.51 21

24 Zaporizka 0.34 0.71 0.78 0.27 0.36 0.36 0.51 22

25 Donetska 0.20 0.00 1.00 0.06 0.22 0.00 0.43 24
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26 Luhanska 0.00 0.25 1.00 0.00 0.00 0.00 0.42 25

Capital RREM

27 KYIV 1.00 0.93 0.00 0.80 0.77 0.84 0.80 1

The lowest index value of real estate market competitiveness is characteristic of the Donetska 
and Luganska regions, with a low index value also observed for the Dnipropetrovska, Zaporizka 
and Khersonska regions. 

The integral indicator value of real estate market competitiveness for the regions of Ukraine was 
calculated according to the formula

  2
0

2
0

2
0

2
0 )()()()( PCCPCCAASUSUDEDERC ііііі  

 6/)()( 2
0

2
0 GCAGCACLCL іі  .    (27) 

 

� (27)

in which i means the number of the region, and the index “0” designates the lowest level of each 
of indicator included in formula (27) among all six regions of Ukraine. As shown in Table 9, the 
capital (Kyiv) has the highest integral indicator value of real estate market competitiveness. The 
southern region has the lowest competitiveness level.

Tab. 9 – Integral competitiveness components of Ukraine RREM. Source: own research

 
Pur-
chasing 
capacity 
indicator

Comfort 
indicator

Afford-
ability 
indicator

Demand 
indicator

Supply 
indicator

Geo-
graphical 
advantages 
indicator

Integral 
indicator 
of com-
petitive-
ness

Western 0.263 1.373 3.348 0.263 1.053 2.001 1.637

Central 0.381 1.489 3.335 0.508 1.595 1.357 1.642

Northern 0.494 1.101 3.543 0.451 0.562 0.941 1.526

Southern 0.541 1.051 2.993 0.463 0.534 1.460 1.359

Eastern 0.541 0.235 3.671 0.374 0.000 0.430 1.504

Capital 4.046 1.781 0.000 1.000 2.538 2.190 2.113

Thus, our overview of real estate market competitiveness within regions of Ukraine was charac-
terised based on our developed methodology for assessing the integral competitiveness indicator 
of each market. This technique has allowed us to estimate integral indicator of each region’s 
competitiveness, as well as of individual integral components, the results of which are illustrated 
in Table 9.

5. CONCLUSION
A number of methodological approaches were employed in our study for the assessment of the 
competitiveness capacity of regional residential real estate markets and among their participants. 
Our methodology involved constructing integral indices of the construction market, an integral 
component analysis of the following factors: “ housing demand,” “ housing supply,” housing 
affordability,” “purchasing capacity of citizens,” “comfort level,” along with the “geographical 
and cultural advantages of the region.” On the basis of our research results, the integral indicator 
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of competitive capacity of the residential real estate market within each region was constructed. 
With the results of the combination of statistical indicators and integral components used, it is 
possible to estimate that the capital region has an overwhelming lead in almost all indicators, 
this in addition to the factor of housing accessibility, since the price of housing in Kiev is twice 
as high as in other regions of Ukraine. The unique advantage of the eastern region is its low 
housing prices, but this advantage cannot compensate for the disadvantages associated with its 
proximity to the zone of military conflict. The disadvantage of the western and central regions 
is the low purchasing capacity of citizens, whereas the weakness of the southern region is in its 
insufficient supply of new housing. The northern region was not found to be very attractive in 
terms of geographical and cultural advantages.
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