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Abstract— Urbanization processes are accompanied by 

economic concentration of resources in functional urban areas. 

At the same time, the level and dynamics of economic 

concentration differ depending on type, structure, location and 

national specifics of urban areas. The purpose of this article is to 

study economic aspects of urbanization and to develop the 

methodology for ranking functional urban areas by the level of 

their economic concentration. The survey is based on the rating 

approach, which is represented as a comparative analysis of 

indicators of economic concentration, followed by further 

definition of an integral indicator that helps us to rate urban 

areas. The results of urban areas ranking and grading by level of 

their economic concentration show that the highest level of 

economic concentration is found in Large metropolitan and 

metropolitan FUAs, which economic activities are dominated by 

financial services, as well as high-tech industry. The results of this 

rating can be used to justify directions of regional policy of 

polycentric development regarding regulation of scale of 

economic concentration in functional urban areas. It will also 

have a positive impact to effective distribution of resources within 

"center-periphery" economic space.  

 

Index Terms: agglomeration, economic concentration,   

functional urban area, regional policy, spatial economics, 

territorial concentration, urbanization. 

I. INTRODUCTION 

The economic development of global and national 

economies is becoming increasingly spatially concentrated. 

Territorial concentration of labor, capital, markets, 

intellectual, financial and other resources is accompanied by 

concentration of economic activity in urban areas with a 

simultaneous slowdown in economic growth of peripheral 

areas. This worldwide trend is characterized by increased 

economic concentration in functional urban areas (FUAs) 

which consists of the city and its respectful commuting zone.  
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In 2018, 55% of the world's population resided in urban 

areas. By 2050, more than 68% of the world's population is 

foreseen to reside in urban areas. [1].  

Initially, features, causes and consequences of territorial 

economic concentration were identified in the framework of 

the Standort/Location theory (A. Weber) [2], the Central 

place theory (W. Christaller) [3], the Theory of circular 

cumulative causation (G. Myrdal) [4], the Growth pole 

theory (F. Perroux) [5] and are present in their modern 

interpretation within researches of P. Krugman [6; 7]. 

Modern spatial organization of socio-economic 

development is the result of interaction of two groups of 

factors: 1) factors contributing to the concentration of 

economic activity (centripetal forces), 2) factors contributing 

to dispersion (centrifugal forces) [8]. Consequently, nature of 

spatial distribution of economic activity is found within two 

limit states: with full concentration in one center, which is 

defined as monocentric development, and with more uniform 

dispersion throughout the whole territory, which is 

characterized as polycentric development. The advantages of 

polycentric territorial development accompanied by 

mechanisms of economic concentration in urban areas are 

manifested in research works [9; 10; 11]. At the same time, 

relatively more monocentric regions have higher GDP per 

capital than their more polycentric counterparts and at the 

country level polycentricity is associated with higher GDP 

per capital [12]. Henderson J. emphasizes the demand to 

determine and achieve the optimal level of urbanization [13]. 

The study of economic concentration will show specific 

features depending on chosen territorial level: intra-urban 

(micro-level), regional (meso-level), national (macro-level) 

or supranational (mega-level).  

At the national level, economic concentration occurs as a 

result of complex interaction of centripetal and centrifugal 

agglomeration forces, and is observed in outpacing growth of 

production, trade, construction, transport facilities, 

infrastructure, social standards, migration to the city (or core) 

at functional urban areas etc. Bottlenecks related to definition 

of economic concentration of functional urban areas taking 

into account their size and comparative interpretation of 

results with the possibility of their application in the state 

regional policy remain unsolved. 
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II. METHODOLOGY 

Various methodologies and groups of indicators are used 

to identify and determine effectiveness of functional urban 

areas.  

According to the OECD methodology, functional urban 

area is defined in four steps: 1. Identify an urban centre: a set 

of contiguous, high density (1,500 residents per square 

kilometer) grid cells with a population of 50,000 in the 

contiguous cells; 2. Identify a city: one or more local units 

that have at least 50% of their residents inside an urban 

centre; 3. Identify a commuting zone: a set of contiguous 

local units that have at least 15% of their employed residents 

working in the city; 4. A functional urban area is the 

combination of the city with its commuting zone [14]. 

In order to determine the hierarchy of cities and urban 

areas, OECD researchers use the “rank-size” indicator, which 

is calculated as the absolute value of the angular coefficient 

of the regression line within the natural logarithm of city 

population (settlement), the natural logarithm of its rank in 

population and the primacy rate indicator, which is expressed 

as a proportion of the largest city population to the 

countrywide population [12]. 

Territorial population density is expressed in terms of the 

ratio of territory population to its area size, and economic 

density is expressed as the volume of production per unit area 

of the territory or GVA per 1 sq. km.  [15]. The existence of a 

close correlation between population density and production 

density is determined by the World Bank studies [16]. At the 

same time, this approach is limited to determining the level of 

economic concentration, since region within developing 

countries, which are leading in territorial density and are 

more densely populated, often show lower levels of 

economic density. To eliminate this flaw, some researchers 

carry out the procedure of density reduction [17]. However, 

this approach does not take into account the productivity of 

labor forces, which leads to distortion of results and makes it 

impossible to evaluate urban areas by the level of their 

economic concentration. To eliminate this flaw, along with 

the indicator of economic density, it is advisable to consider 

GVA index per person as an aggregate indicator that takes 

into account 10 types of economic activity. 

For national economy, Formula 1 is used to rank urban 

areas on their level of economic concentration: 

   ∑
         

           

 
          

where RJ is the sum of ranking scores of the level of 

economic concentration of J of Functional urban area; 

Pi - value of i indicator of j indicator of Functional urban 

area; 

Pmaxi, Pmini - maximum and minimum value of the i 

indicator of economic concentration. 

According to the results of calculations, the integral rating 

score of J of Functional urban area (    ) as an arithmetic 

mean of the sum of urban area rating scores in terms of 

economic density and GVA per capita (2): 

     
  

 
 
          

 
    ,    

where      is a ranking score of economic density of J of 

Functional urban area; 

      - ranking score of GVA per capita of J of Functional 

urban area. 

The rank indices of economic density, GVA per capita and 

economic concentration range from 0 to 1. The higher the 

value of the index, the higher the level of economic 

concentration of urban area. 

Described methodology will allow us to identify and rank 

the urban areas of the country according to the degree of their 

economic concentration. 

III. RESULTS AND DISCUSSION 

Identification of Functional urban areas in Europe 

conducted by OECD researchers shows signs of polycentric 

territorial development.  At determining Functional urban 

areas according to OECD methodology, such areas are 

divided into four kinds: 1) Small FUAs, with population 

between 50,000 and 100,000; 2) Medium-sized FUAs, with 

population between 100,000 and 250,000; 3) Metropolitan 

FUAs, with population between 250,000 and 1.5 million; 4) 

Large metropolitan FUAs, with population above 1.5 million 

[18].  

As Fig. 1 shows, Metropolitan and Medium-sized FUAs 

are dominant for European countries. The largest number of 

Functional urban areas is in Germany (96), Britain (95), 

France (86), Italy (84), and Spain (81). Moreover, in all EU 

countries without exception, Metropolitan or Medium-sized 

FUAs are dominant within the structure of Functional urban 

areas. More urbanized countries in recent years show higher 

GDP growth rates, as identified by OECD research [12]. 

 

 
Fig. 1. Functional urban areas in EU 

 

At the same time, there is a difference in the territorial 

development of developed and developing countries.  

Economies of developing countries show dynamic 

urbanization, which is characterized by a faster growth of 

territorial density (number of urban population is growing) in 

Large metropolitan FUAs in relation to the indicator of 

economic density. At the same time, new urban areas are not 

formed, which leads to monocentric territorial development.  

Ukraine, as a EU associate member, belongs to the 

countries with emerging markets. Therefore, the impact of 

EU urbanization on the territorial development of Ukraine is 

significant. 

Using the OECD methodology, 32 FUAs were allocated in 

Ukraine, 22 of which are regional administrative centers 

(excluding Autonomous Republic of Crimea and Joint Forces 

Operation zone).  
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Urban areas that are not regional administrative centers, 

such as Mariupol, Kramatorsk, Kryvyi Rih and others are 

large industrial zones. 

As can be seen from Table.1 the vast majority of 

FUAs-administrative centers of Ukraine belong to 

Metropolitan ones (16). There is one Large metropolitan city 

– Kyiv, which is quite natural, since the capital is the 

financial and commercial center of Ukraine, and the level of 

GRP per capita is 12 times higher than in the most depressed 

area of Chernivtsi Oblast. All Medium-sized FUAs (5) are 

situated on western non-industrial territories. 

 

Table- I: Functional urban areas-Administrative centers in Ukraine 

Functional urban 

area-Administrative 

center 

Classification Population 

(2018) 

Economic 

density 

rank 

GVA per 

capital 

rank 

Economic 

concentration 

rank 

Kyiv Large metropolitan 2 934 522 1 1 1 

Vinnytsia Metropolitan 371 855 0,38 0,33 0,35 

Dnipro Metropolitan 1000506 0,29 0,48 0,39 

Zhytomyr Metropolitan 266 936 0,43 0,18 0,31 

Zaporizhzhia Metropolitan 745 432 0,20 0,38 0,29 

Kropyvnytskyi Metropolitan 228 630 0,17 0,34 0,25 

Lviv Metropolitan 726 772 0,53 0,34 0,43 

Mykolaiv Metropolitan 486 255 0,05 0,23 0,14 

Odesa Metropolitan 1 011 494 0,99 0,34 0,66 

Poltava Metropolitan 289 544 0,19 0,20 0,20 

Sumy Metropolitan 264 483 0,26 0,30 0,28 

Kharkiv Metropolitan 1 450 082 0,35 0,13 0,24 

Kherson Metropolitan 291 428 0,09 0,26 0,18 

Khmelnytskyi Metropolitan 268 417 0,14 0,12 0,13 

Cherkasy Metropolitan 277 944 0,50 0,30 0,40 

Chernivtsі Metropolitan 265 682 0 0,18 0,09 

Chernihiv Metropolitan 289399 0,15 0 0,08 

Lutsk Medium-sized 216 505 0,09 0,78 0,43 

Ternopil Medium-sized 218 653 0,33 0,33 0,33 

Uzhhorod Medium-sized 113996 0,03 0,25 0,14 

Ivano-Frankivsk Medium-sized 235 355 0,47 0,59 0,53 

Rivne Medium-sized 246 574 0,37 0,20 0,29 

 

Economic density in urban areas does not always correlate 

with GVA per capita (Fig. 2). For example, in Odessa, which 

is a port center, economic density is very high, but the scores 

of GVA per person is below the average score, typical for 

urban areas. Conversely, possessing low economic density, 

some areas (Dnipro, Ivano-Frankivsk, Lutsk, Zaporizhzhia) 

show higher GVA scores comparing to average ones. From 

the theoretical point of view, it is possible to explain this 

issue paying attention to labor productivity and productive 

employment of population. Since in urban areas migration 

flows are not always supported by official employment, this 

leads to extensive growth of urban population. Secondly,  in 

urban areas industrial specialty predetermines territorial 

location of industries with different levels of added value: 

usually high-tech industries have quite high added value, and 

agro-industrial ones – low value. This leads to an increase of 

economic concentration in high-tech zones and its low level 

in production zones. 

 

 
Fig. 2. Ranking of functional urban areas of Ukraine 

by economic concentration 
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to 

 

 
 

 

The results of economic density and GVA per capita 

calculations according to the given methodology allowed us 

to rank FUAs by the level of economic concentration and to 

define economically developed and undeveloped cities. In 

addition, a comparative analysis of the results of economic 

density and regional GRP dynamics calculations [19] shows 

that the highest rates of GRP growth are observed in regions 

where urban areas with high economic density are located. 

IV. CONCLUSIONS 

The methodology and calculation of the level of FUAs 

economic concentration, as well as their further ranking by 

level allow us to identify cities-points of economic growth 

taking into account the productivity of capital and labor. 

It was found that growing population migration to FUAs 

(population growth) does not always lead to a corresponding 

increase in production per capita. That is, territorial 

concentration is observed (growth of territorial density), but 

growth of economic density, which is characterized by 

production growth per unit area does not occur. The highest 

level of economic concentration is found in Large 

metropolitan and metropolitan FUAs, whose economic 

activities are dominated by provision of financial services 

and high-tech industry.  

The results of the study appears to be an analytical basis 

for development and implementation of state policy aimed at 

supporting of polycentric development at the macroeconomic 

level. 
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