
134  ISSN 2071-2227, Науковий вісник НГУ, 2014, № 5

Е К О Н О М І К А  Т А  У П Р А В Л І Н Н Я

 
 

 332:711

Z.V. Herasymchuk, Dr. Sci. (Econ.), Professor, 
M.F. Averkyna, Cand. Sci. (Econ.) 
 

Lutsk National Technical University, Lutsk, Ukraine,  
e-mail: zoryana.lntu@gmail.com; avmary@ukr.net 
 

THEORETICAL AND METHODOLOGICAL FOUNDATIONS  
FOR MAINTAINING OF SUSTAINABLE DEVELOPMENT  
OF CITIES AND METROPOLITAN AGGLOMERATIONS 

. . , -  . , ., 
. . , . .  

 

   , . , 
, e-mail: zoryana.lntu@gmail.com; avmary@ukr.net 

 

-    
     

Purpose. To substantiate the criteria and prerequisites ensuring sustainable development of cities and agglomera-
tions with consideration given to features in behavior of the basic and supporting urban subsystems. The concepts of 
“development”, “sustainability” and “sustainable development of the city (metropolitan agglomeration)” are in the re-
search area. 

Methodology. The definition of the city as a logistics system reveals basic and supporting urban subsystems, the no-
tion of which contributes to the development of the criteria of urban sustainable development. 

Findings. The research proves that the city is a logistics system. The given criteria work if preconditions for sus-
tainable development of cities and agglomerations provided balanced. These preconditions are as follows: adaptation of 
cities to internal and external factors that helps to maintain social, ecological and economic security; the rate of change 
in consumption of resources and their structure (i.e. more efficient use of domestic renewable resources due to realloca-
tion of urban flows as compared with non-renewable external ones); the balance between consumption and reproduction 
of socio- ecological and economic resources; the expanded reproduction of socio- ecological and economic resources. 

Scientific novelty. Originality is observed in the definition of “sustainable development of the city (metropolitan 
agglomeration)” based on the researched approaches to understanding of such concepts as “development” and “sustain-
ability”, which allowed determining the criteria and prerequisites for sustainable development of cities and metropolitan 
agglomeration. The author's understanding of the terms “city”, “development”, “sustainability” is given. 

Practical value. Presented criteria and prerequisites for sustainable development of the city (metropolitan area) will 
contribute to the development of methodical approach in the diagnostics of efficiency in maintaining of the urban sus-
tainable development and to the identification of priority tools appropriate to increase the efficiency in urban sustaina-
ble development maintenance. 

Keywords: sustainable development of a city (metropolitan agglomeration), adaptation, socio- ecological and eco-
nomic resources, criterion, socio- ecological and economic security 

 
Statement of the problem.‡ The issue of sustainable 

development of cities and agglomerations has become espe-
cially acute, primarily due to the socio-economic crisis, dif-
ficult environmental situation, and inefficient, irrational or 
uncontrolled consumption of socio-ecological and economic 
resources. Moreover, with the current urbanization rates, the 
development of cities and of agglomerations is associated 
directly with the positive dynamics of socio-economic indi-
cators. Prominent scientists analyze how the cities affect the 
environment but only in the context of social and economic 
development, when all necessary resources (the building 
land, the raw materials for industrial production, the drink-
ing water and the water for industrial needs, etc.) are pro-
vided, and safe environment for the life of  urban population 
(i.e. anticipation of industrial disasters that contaminate the 
water, the air, the soil, or cause uncontrollable deformation 
of the landscape) is ensured. Uncontrolled exploitation of 
non-renewable and of limited renewable natural (ecological) 
urban resources can both not only stop the development of 
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the city, but completely terminates its existence. That is why 
today of particular importance is the task to develop theoret-
ical foundations for sustainable development of cities and 
agglomerations as a constituent part of the scientific cogni-
tion of reality, as its basic standpoint. 

Analysis of recent researches. The problem of ensur-
ing the sustainable development of cities and agglomera-
tions is discussed in papers of such leading scientists as 
Zoryana Gerasymchuk, Olena Karlova and Oleh Kariy. 

Statement of still unsolved aspects of the problem. 
Given the significant scientific achievements, still unstud-
ied is the basis of theoretical foundations for sustainable 
development of cities and agglomerations with a logistics 
approach in mind. The reason is that existing approaches 
to understanding of the city, such as the city as a settle-
ment; society (Feliks Stolberg. Viktor Ladyzhenskiy ); the 
city as a system (Olena Karlova, Zoryana Gerasymchuk, 
Oleksandra Drachenko, Alla Melnyk); the city as a spatial 
organization (Zoryana Gerasymchuk, Tetyana Nischyk) 
should complement the approach to the city as a logistics 
system. It is evidenced by the position of Aleksandr Gran-
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berg, who considered the region as a quasi- corporation, 
i.e. some integrated entity with a specific activity. Howev-
er, to ensure that the activities are effective, you need to 
optimize them. Optimizing the processes that are in the ar-
ea, city, agglomeration by means of such management ap-
proach as logistics, we can consider the region not only as 
a quasi- corporation, but as a logistics system.  

This opinion is shared by Zoryana Gerasymchuk, 
Lyubov Kovalska, Nadiya Khvyshchun, Olena Moroz, 
who view the region as a logistics system. Besides, Zor-
yana Gerasymchuk, Tetyana Nischyk see the city as a 
spatial system with interacting subsystems and envision a 
logistics approach. Given that, Galyna Ivanova-Kostetska 
notes that a logistics approach is the basis for solving the 
problems that arise in cities [1]. 

Setting of goals. The purpose of the paper is to devel-
op the theoretical and methodological framework for the 
sustainable development of cities and agglomerations. 

Statement of arguments. From our point of view, the 
city as a logistics system is characterized by the system of 
input and output flows that occur through the consumption 
of socio-ecological and economic resources; by internal 
and external environment in which there are such basic 
stages of the logistics process as procurement-production-
distribution-consumption, that actually confirms the posi-
tion to consider the city as logistics facilities. 

The city as any logistics system is adaptive, open to 
interaction with the environment, organized, structured 
economic system consisting of interconnected and inter-
acting participants, united by common purposes and eco-
nomic interests, and developed to optimize the resources 
used in economic flows. 

Since we characterize the city as a logistics system, 
we should single out subsystems taking into account the 
functional direction of subsystems in the city and their 
role in logistics processes. We differentiate the backbone 
subsystem (residential, industrial and economic, medical, 
educational and cultural) and the supporting (power dis-
tribution, transport, allocation, information and commu-
nication) subsystem of the city. Thus, urban backbone 
subsystems consume and reproduce socio-ecological and 
economic resources, while supporting subsystems con-
sume and relocate socio-ecological and economic re-
sources within the urban subsystems (figure). 

1. Residential urban subsystem of the city functional-
ly provides urban public housing, ensures comprehensive 
improvement of housing, as well as comfort living in ur-
ban areas, including the consumption of public services. 
Effective organization of residential subsystem is 
achieved by financial affordability of housing for resi-
dents, by reduced expenses aimed at its creation, and by 
optimal organization of communication interfaces that 
help reduce costs for housing and transportation needs. 

2. Industrial and economic urban supporting subsys-
tem covers companies, offices, financial firms, banks, in-
surance and credit institutions, and is supposed to pro-
duce goods and services consumed by city residents. 

3. Medical urban subsystem provides physical repro-
duction of residents, thus ensuring other urban subsys-
tems with qualitative social resources, and contains med-

ical facilities that provide primary, secondary and tertiary 
health care. 

4. Educational and cultural subsystem of the city 
(preschool, school educational institutions, higher educa-
tional institutions, cultural institutions, sports facilities) is 
aimed at creating the conditions for training of qualified 
social resources in proportions and quantities required as 
for the backbone and supporting urban subsystems; at 
raising the public awareness; development of harmonic 
consciousness; conservation and enhancement of cultural 
heritage, development of physical culture and sports. 

5. Power distribution supporting subsystem (gas, elec-
tricity, water supply and drainage systems, communication 
networks) plays a key role in the logistics system, because 
it provides distribution of energy resources in the city 
through all subsystems and contributes to the reduction in 
consumption of the urban environmental and economic re-
sources due to rational organization of this subsystem, by 
reducing losses during transportation, in particular. 

6. Urban transportation subsystem is one of the most 
important supporting subsystems and includes external 
transport facilities and non-urban routes and commuter 
links, urban street and road network. Basic functions of 
this subsystem are as follows: organization of the public, 
and other intercity transport, organization of external 
passenger and freight transportation. 

The efficiency of the transportation urban subsystem in 
delivery process will ensure the flows’ movement in the 
shortest time and at the lowest cost. It is possible to per-
form in the framework of the transportation subsystem op-
eration, where the whole range of services is minimized 
with respect to loss of time, of socio-ecological and eco-
nomic resources, and all the necessary related services are 
provided for customers. Problems associated with insuffi-
cient transport services and uncertain transportation terms, 
may adversely affect the logistics maintenance of the ur-
ban sustainable development as a whole. 

7. Distribution subsystem is an aggregate of interacting 
and integrated sets of elements (shops, and restaurants, ki-
osks, permanently stationed markets). Their operation al-
lows providing optimal and rational organization of goods 
transfer from the supplier to the consumer through the lo-
gistics chain at minimal cost, which promotes the rational 
use of socio-ecological and economic urban resources. The 
effect of a distribution subsystem in the logistics mainte-
nance of the urban sustainable development is determined 
by the fact that it is designed to meet consumer needs for 
goods and services with minimal investment of time and 
resources (transport, material) as the result of development 
of urban logistics distribution network. 

8. Information and communication subsystem pro-
vides management of the information flows (formed on 
individual objects) in the processes of supply-production-
distribution-consumption aimed at improving of govern-
ance in economic activity, health care, higher levels of 
education and cultural activities, law enforcement, elimi-
nation of emergencies. Therefore, it should be noted, that 
information and communication subsystem has signifi-
cant influence on the logistics maintenance of the urban 
sustainable development.  
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Fig. Backbone and supporting subsystems 
 
Mentioned above subsystems are interconnected by 

logistics flows. Thus, the logistic flow (as a set of homo-
geneous elements relocated in space and time at a certain 
speed and intensity) does not arise directly in supporting 
(logistics) subsystems, but it occurs in a static backbone 
subsystem as a result of consumption of socio-ecological 
and economic resources (spatial basis, capital goods, 
equipment, machinery, facilities, buildings, transport, fi-
nance, population, employment potential, human and in-
tellectual capital). In supporting subsystems, the flow just 
moves between the “destination points” (system-
subsystem). The defined backbone and supporting sub-
systems and their particular operation confirm the fact 
that the city is also a logistics system. 

From our position, the city is a complex logistics sys-
tem focused on fulfilling of the needs of a specific group 
of subjects (of urban population) by the consumption of 
socio-ecological and economic resources that form the 
backbone and supporting subsystems. 

However, the functioning subsystems of a certain city 
interact in space with subsystems of another city forming 
their agglomeration, i.e. territorial entity that can occur 
on the basis of one or more cities. The interaction be-
tween subsystems occurs when there is a lack of specific 
internal resources in the city, which leads to consumption 
of socio-ecological and economic resources provided by 
backbone and supporting subsystems of another city. 

At the same time, a characteristic feature of support-
ing subsystems is that they cannot exist beyond the back-
bone ones. However, independent existence of backbone 
subsystems in theory is possible, but its effective func-
tioning will steadily decrease until the termination of the 
urban life cycle. During its operation and interaction with 
the backbone subsystems, supporting subsystem undergo 
changes, i.e. transformation. 

During the transformation of supporting subsystems 
considered as the basic guiding for material and immaterial 

urban flows, the city must adapt under the changing condi-
tions and have the potential for such transformations that 
create opportunities for development. However, remember 
the fact, also emphasized by Zoryana Gerasymchuk, Iryna 
Vahovych [2] that the transformation not always leads to the 
improvement of the system, while the main goal of sustain-
able development is to achieve better results. 

The statement of the mentioned goal of sustainable de-
velopment is determined by our understanding of urban 
(agglomeration) sustainable development as positive quanti-
tative, qualitative, directed, irreversible changes in the pro-
cess of supply-production-distribution-consumption, the 
ones that help to adapt to the effects of endogenous and ex-
ogenous factors, to ensure higher rates of reproduction of 
resources relatively to the rate of consumption and, at the 
same time, to eliminate the disturbance of socio-ecological 
and economic security regarded as a result of the balance 
between  consumption and reproduction of resources. For-
mulation of such a definition is based on the research of se-
mantic concepts of „development“ and „sustainability“. 

Regarding the study of the semantic content of the no-
tion of “development”, we have found out different ap-
proaches to its treatment, namely development as a move-
ment, development as directed and irreversible changes, de-
velopment as a progress, development as an improvement. 

It is worth noting the fact that positive, qualitative, tar-
geted, irreversible changes, improvements in the system 
may occur due to resource consumption and reproduction of 
these resources in the system, i.e. these processes are quite 
important conditions for development. Thus, Zoryana Gera-
symchuk, Iryna Vahovych [2] note that reproduction char-
acterizes the process of reimbursement of certain resources 
that have been lost, and is necessary but not a sufficient 
condition for development. Unfortunately, in scientific 
works, little attention is paid to the system’s development 
based on rational consumption and reproduction of re-
sources. Therefore, defining the concept of urban develop-
ment processes, we take into account consumption and re-
production of socio-ecological and economic resources. 

Another important prerequisite, that should be consid-
ered in the process of directed, irreversible qualitative 
changes, improvement and progress of the city is the adap-
tation, since any system in the operation is influenced by 
endogenous and exogenous factors, which requires the 
system to adapt rapidly (adaptation) to changing condi-
tions without violating the state of security. To support this 
statement, consider the position of Zoryana Gerasymchuk 
and Iryna Vahovych that determine adaptability as the 
principle of development, and specify it in line with the 
tendency of the system to equilibrium, which presupposes 
that system parameters adapt to changes in the parameters 
of the environment, in accordance with specific situations.  

Overall, the adaptation of the system involves the ad-
aptation of the system itself, its subsystems and individual 
elements to the changing internal and external environ-
ment in order to ensure stability and establish a dynamic 
equilibrium between the system and the environment.  

Summarizing all mentioned above, we emphasize that 
a common dominant in the examined approaches to un-
derstanding the essence of development is that within a 
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separate system during its operation quantitative, qualita-
tive, directed and irreversible changes occur that lead to 
the progress of the system and its improvement. It should 
be noted that these changes can be both gradual and (or) 
sudden system response to endogenous and exogenous 
disturbances to which the system must adapt without 
breaking is safety. However, from our position, adapta-
tion of the system to the newly created environment and 
transition to a new system state is achieved either by in-
creasing the amount of resources in the system, or by 
changing the quality characteristics of such resources, or 
by reallocating resources between the various elements 
of the system, as a prerequisite for its development. 

We found out that among the scientific approaches to 
understanding of the essence of development there is un-
studied basis through which qualitative changes occur, 
and these changes need to be persistent. We believe that 
the transfer of any system in a brand new condition is 
primarily associated with changes in the structure and 
rates of use of both internal (generated and regulated di-
rectly by the system) and external (generated outside the 
system and beyond its control) resources. The increase of 
the share of domestic resources in the overall balance is 
considered by us as the most promising way, especially 
on condition that external resources are beyond the con-
trol of the system (the system does not affect their num-
ber and rate of supply to the system), especially if re-
sources are exhaustible (non-renewable), or the rate of 
reproduction of external resources does not ensure proper 
functioning, and especially the development of the sys-
tem. Accordingly, system’s development should provide 
efficient use of internal resources, their reproduction 
alongside with the reduced consumption of external re-
sources. Reduction of external resources and efficient use 
of internal resources in the system is achieved through 
the redistribution of resources. Speaking specifically 
about the city, such conditions are provided if there is re-
distribution of flows in the city, because the city as a lo-
gistics system has characteristic stages of the logistics 
process: supply-production-distribution-consumption. 

Thus, we review the development as positive, quanti-
tative, qualitative, targeted, irreversible changes that al-
low the system to adapt to the effects of endogenous and 
exogenous factors without violating the security of the 
system as the result of efficient use of internal resources, 
their reproduction alongside with the reduced consump-
tion of external resources in the supply-production-
distribution-consumption. 

Therefore, the development of cities is to be observed 
in positive quantitative and qualitative changes in the 
subsystems of the city during the transition from one 
qualitative state of it to another, a better one.  

Having accepted the definition of “development” as 
the basic notion, we insist that urban development is the  
adaptation of the city to the effects of endogenous and 
exogenous factors through qualitative, directed and irre-
versible changes, the improvement in the structure and in 
the rates of consumption of ecological and socio-
economic resources, and their reproduction in the process 
of supply-production-distribution-consumption. 

However, in the present conditions we have to speak 
not only about the urban development, but also about ur-
ban development under the principles of sustainability, as 
it is evidenced by the Resolution of the Verkhovna Rada 
(the parliament of Ukraine) “On the concept of sustainable 
development of the residential areas” dated from 
24.12.1999. Therefore, it is necessary to determine condi-
tions for achieving sustainability in order to determine the 
key parameters and time interval maintaining urban sus-
tainability. Given that, we define the nature and the mean-
ing of the “sustainability” term taking into account scien-
tific researches dealing with the interpretation of the con-
cept “sustainability”: 

1. The ability of a system to attain equilibrium after 
being taken out of this state by external disturbances (or 
by internal ones as in case of systems with active ele-
ments), the state of equilibrium, which the system is able 
to attain, is called the stable equilibrium (“Theory of Sys-
tems And Systems Analysis In Management of Organiza-
tions”) [3]. 

2. Sustainability as a property of the system during its 
development to return close to its initial state in phase space, 
ad libitum (sustainability by Siméon Denis Poisson). 

3. Sustainability as a property of the system in its de-
velopment to remain in the limited area of the phase 
space (stability by Joseph-Louis Lagrange). 

4. Sustainability of the system as its ability to retain 
some of the features of the phase portrait under small 
perturbation (structural stability by Alexandr Andronov 
and Lev Pontryagin). 

5. Sustainability as a property of the system in any 
way to deviate a little from some not perturbed motion 
(movement of the object of the research for its sustaina-
bility) under certain perturbations of the initial state of 
the system (depending on the specified deviation) in the 
phase space (sustainability by Alexandr Lyapunov). 

6. Sustainable development is the development that 
meets the needs of the present without compromising the 
ability of future generations to meet their own needs 
(“Agenda 21”). 

7. Sustainability as security, stability, reliability, in-
tegrity and strength of the system (by Leonid Abalkin). 

8. Sustainability as relative immutability of the main 
parameters in the socio-economic system, the system's 
ability to remain unchanged over a definite period of 
time (Alexandr Haponenko, Nikolay Reimers, Vladimir 
Rohchyn). 

9. Sustainability as a balance between social, eco-
nomic and ecological subsystems (Evhen Khlobystov, 
Lyubov Zharova, Tetiana Chernova). 

10. Sustainability as a balance, stability, restoration of 
dynamic equilibrium, security, competitiveness, harmo-
ny, balance between socio-ecological and economic sub-
systems (Zoryana Gerasymchuk, Iryna Vahovych, Inna 
Kondius, Vadym Polishchuk). 

11. Sustainability as a condition for achieving an op-
timal balance between economic development, normali-
zation the quality of the natural environment, growth of 
spiritual and material needs (Bohdan Danylyshyn, Liliya 
Shostak). 
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12. Sustainability as harmony, security (Tetiana Ga-
lushkina, Viktor Reutov, Lyudmyla Kacharovska, Myky-
ta Glazovskyi, Nataliya Karaeva, Ihor Nedin). 

13. Sustainability as a permanent reproduction of so-
called state of homeostasis (the dynamic equilibrium) with a 
periodic change in its level at which there were a permanent 
solution to the contradictions between the internal compo-
nents of the system, and the change of the parameters of the 
biosphere does not extend beyond the catastrophic (fatal) 
ones for system transformation (Leonid Melnyk). 

14. Sustainability as a form of social and natural de-
velopment which ensures survival and continuous pro-
gress of the society and does not destroy the environment 
(especially the biosphere) (Arkadiy Ursul, Tetiana Ursul, 
Vladimir Tupalo, Aleksandr Engel). 

As we can see, the concept of sustainable develop-
ment is being clarified by scientists, and there are a lot of 
features defined in order to meet the needs of present and 
future generations. Specifically, Zoryana Gerasymchuk 
and Vadym Polishchuk noted that nowadays, sustainable 
development is increasingly understood as the ability to 
reproduce a dynamic balance of the socio-ecological-
economic regional system. 

For the first time, equilibrium in the “nature-human be-
ing” system was characterized by Nikolay Reimers. In his 
writings, he offered several definitions of equilibrium, but 
they all boil down to the following: the balance in the “na-
ture-human being” system is dynamic (quasistationary), i.e. 
the system appears to be in such a state for a while or to 
change; equilibrium is limited in human history due to the 
pressure of economy on the habitat of people that still re-
tains the natural conditions of life for the humans as biologi-
cal species – there are limits to human impacts; he equilibri-
um provides the maximum socio-ecological-economic ef-
fect for relatively infinite time period [4]. 

We believe that the dynamic equilibrium should pro-
vide both consistency between various elements of the 
system in use and reproduction of resources in terms of 
occurrence of disturbances, i.e. external and internal 
threats to the socio-ecological-economic system. 

We believe that stability is the ability of the system, 
imposed under certain external and internal influences, to 
provide qualitative improvements of the system with 
minimum deviation, to anticipate a balance in the con-
sumption and reproduction of resources without violating 
safety of the system and contribute to increasing of re-
production rates over consumption ones. It should be 
emphasized, that in the short term, the system oscillates 
around the equilibrium, and the long-term condition pro-
vides a balance between consumption and reproduction 
of system resources. System’s return to the equilibrium 
state is a prerequisite for such a development that meets 
the needs of the present day and at the same time creates 
an opportunity for future generations to enjoy the present 
achievements and to meet their needs. A crucial role is 
assigned to the socio-ecological and economic security as 
a component of sustainable development in the safe ex-
istence of the present and future generations. 

In our opinion, the criteria of sustainable develop-
ment of cities (agglomeration) are: 

1. Rational consumption (use) of resources that means 
the consumption of a certain amount of resources only for 
its intended purpose (for the most efficient operation of the 
system). Rational consumption of socio-ecological and 
economic resources of the city (agglomeration) is a key is-
sue, since it provides their guaranteed saving and usage. 
To ensure a sustainable development, the process of con-
sumption of urban socio-ecological and economic re-
sources should be based on rational criteria. 

2. Reproduction of socio- ecological and economic re-
sources of the city (agglomeration). Reproduction of a sepa-
rate system occurs due to the restoration of its elements (re-
sources), caused by the fact that in the consumption of re-
sources there is a loss of their original characteristics. Re-
production is the well-timed appearance of a certain system 
resources, sufficient to ensure the functioning of the system 
or its individual components (quantity and quality). Repro-
duction of any system requires constant renewal cycles that 
contribute to streamline functional and structural relation-
ships between elements of the system. 

The concept of the reproductive process in the city 
covers interdependent unity of production, distribution, 
exchange and consumption of goods. Existence of the re-
productive cycle’s phases, their relative completeness in 
space and time allows us to consider the city as the re-
productive system. 

Developments of the organization principles of recov-
ering processes, as well as organization principles of the 
city, occur by stages. They are born, formed, reach maturi-
ty and transform. Initially, the degree of internal balance as 
far as functioning and organization of all elements con-
cerned gradually increases. Having reached the stage of 
maturity, reproductive processes gradually modify, that 
one must take into account while planning their future de-
velopment. It is observed in the appearance of new forms 
in nature management, in volatile economic specializa-
tions and cooperation for production, in changes as far as 
population settlement patterns and forms of communica-
tion among people are concerned. Thus, a new stage in the 
reproduction of the city begins; namely, in territorial or-
ganization of the economy and in people’s lives. 

Each hierarchical level of local development corre-
sponds with certain social, environmental and economic 
interests. Needs of the city and its development goals are 
coordinated with each of the aforementioned types of in-
terests. With the lack of consistency between the interests 
and potentials of reproductive processes, contradictions 
will appear, overlap, interact, and cause complex social, 
environmental, economic, and other urban problems. 

Therefore, reproduction processes in backbone subsys-
tems provide improvement of urban systems, affect the self-
organization of the supporting subsystems and show a cer-
tain level of urban development based on sustainability. 

3. Socio-ecological and economic security. It should be 
noted, that a high level of economic growth in the process 
of sustainable development can be dangerous due to un-
reasonable consumption of natural resources and even 
their destruction; intensive production processes and sig-
nificant volumes of potentially hazardous enterprises nega-
tively impact on the atmosphere, water and land resources 
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by means of emissions and discharges of hazardous sub-
stances, and hazardous waste. The dominance of consum-
erist ideology promotes accelerated, uncontrolled reduc-
tion of the non-renewable natural resources, determines 
the risks and hazards in all urban structures. Careful com-
pliance with all the requirements of environmental safety 
hinders economic development and creation of conditions 
for economic growth. Illegal human behavior causes fi-
nancial and environmental risks [5]. The mentioned trends 
contribute to the manifestation of the risks that are barriers 
to achieving a sustainable development. 

We believe that the security of the system provides a 
set of features that ensure its structural integrity and in-
dependent functioning through an adequate response to 
negative external and internal factors. Security of each 
individual system is entirely dependent on the state of 
safeness. The state of security is a combination of prop-
erties that ensure the structural integrity and independent 
functioning through an adequate response to negative ex-
ternal and internal factors. The need for protection is one 
of the primary needs of the population of the city and is a 
component of sustainable development. 

4. Logistization criterion. Differentiation of this crite-
rion is stipulated by the fact that the movement/allocation 
of resources within the urban subsystems in the form of 
flows during the process of supply-production-
distribution-consumption affects urban sustainable de-
velopment. Speaking of logistization in general, it is ob-
served in reduction of the consumption and losses of so-
cio-ecological and economic resources during flow’s 
maintenance as well as in reduced impact on the envi-
ronment. Therefore, from a functional point of view, ur-
ban sustainable development is also associated with re-
distribution of flows in the urban subsystems, and influ-
ences on the logistization level. Flows’ redistribution is 
the process by which the direction of flow may vary in 
certain zones. Redistribution allows to avoid unproduc-
tive loss of resources, to diminish losses during pro-
cessing, to decrease the degree of processing of raw ma-
terials in the presence of such an opportunity, and to en-
sure the reproduction of the city. Flows’ redistribution 
suggests their involvement in the fields of a certain area, 
as they can bring the greatest benefit and ensure the re-
production process through the city. 

Sustainable development of cities (metropolitan area) 
is ensured if the following conditions are provided: 

1. The city (agglomeration) adapts to the internal and 
external factors under which socio-ecological and eco-
nomic security is maintained. This will meet the needs of 
society, in other words, better conditions of life and re-
production will be provided, as well as gene pool will 
improve, financial security and quality of life will be 
higher due to reduced pollution, optimization, rational 
management of environmental resources in the process of 
social production and effective management of the urban 
subsystems. 

2. Adaptation is observed in the change of  consump-
tion rates as for resources and in the structure of con-
sumption, i.e. the city (agglomeration) should strive for 
more efficient use of domestic renewable resources and 

use less amount of external non-renewable resources as a 
result of redistribution. 

3. Socio-ecological and economic security is the evi-
dence of a balance between consumption and reproduc-
tion of socio-ecological and economic resources. Thus, 
fundamental conditions for consumption of socio-
ecological and economic resources are as follows: to de-
velop human resources and economic incentives, to cre-
ate jobs, to provide residents with high-quality products, 
to reduce unemployment rate in the city; to reduce to 
maximum the losses both in consumption of resources 
and in their storage; to reduce consumption of non-
renewable resources (i.e. fossil fuels); to decrease emis-
sions and discharges of pollutants; to provide legal pro-
tection of the environment from adverse human impacts, 
to stimulate a full spectrum of production in the city and 
its intensification, to introduce advanced methods in or-
ganization and in technology (innovative technologies) 
of production that increase the volume of production per 
unit of a consumed resource. Reproduction process of 
socio-ecological and economic resources is ensured on 
the assumption of free physical and financial availability 
of housing, health care, educational, cultural, distribu-
tional, transport urban subsystems; increased income and 
improved financial conditions of the inhabitants in the 
city; regained capacity for work; compliance with the 
standard of living; a higher level of health care and pre-
vention of socially dangerous diseases; the use of recy-
cled materials, alternative energy sources, energy-
efficient, resource-saving, environmentally friendly tech-
nologies and the implementation of environmental pro-
tection measures through the urban entities; increase of 
the efficiency and usage of high quality resources for the 
production of goods and services that enhance the eco-
nomic growth and develop entrepreneurship in the city. 

4. Expanded reproduction of socio-ecological and 
economic resources obtained as the result of excess of 
reproduction rates over consumption rates. 

Conclusions and prospects of streamlined develop-
ment. The survey results confirm that in our time it is nec-
essary to form a brand new approach to the urban sustain-
able development, which should provide a consistent dy-
namism to achieve a balance between the rational use of 
socio-ecological and economic resources, their reproduc-
tion, which ultimately provides an acceptable standard of 
socio- ecological and economic security in the city. To en-
sure the fulfilment of these processes, it is necessary to 
work out the postulates and principles of the theory of ur-
ban sustainable development, the one, which proves to be 
a result of the study aimed at the genesis of theories of ur-
banism. Therefore, the future researches will focus on the 
formation of the theory of sustainable urban development 
based on the fundamental theories of urbanism. 
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In modern conditions, due to the intellectual component in the structure of capital, the capital formation processes 
are being activated; the role of the intellectual capital that acts as an independent factor of manufacturing is increasing; 
the share of the value generated by this capital is rising; the virtual enterprises which do not have a material 
embodiment are emerging. Therefore the newest forms of the capital deserve special attention, among which a 
significant role is played by the intellectual one. All this requires the methodological tools of capital structure 
management in the knowledge economy which determines the relevance of this study.  

Purpose. To develop the methodological provision for the capital structure management of enterprises with account 
of the intellectual component. 

Methodology. In the process of the capital structure research, the following scientific methods were used: 
systematic, monographic, analysis and synthesis, induction and deduction and the hierarchy analysis method. 

Findings. The authors propose a management model of the enterprises  capital structure formation on the basis of a 
structural approach; determine the optimal ratio between the components of the capital structure and the main directions 
of its optimization on the basis of the hierarchy analysis method. 

It is recommended to conduct the process of determining the optimal capital structure by means of the hierarchy 
analysis method, which enables to define the rational relationship between material, financial and intellectual capital in 
accordance with the selected criterion. When determining the optimal structure of the intellectual capital, the hierarchy 
analysis method was applied for calculating the ratio of competence, structural and consumer capital. Search for a 
rational structure of the aggregate and intellectual capital was realized in accordance with the reasonable goals: the 
enterprise value maximization, increase of profitability, risk reduction and capital cost minimization. Expert assessment 
questionnaires were used to construct the output data. The expert assessments, received and grouped by the method of 
“pairwise comparison”, formed the basis of calculations.  

Originality. The methodological approach to the determination of the enterprise’s optimal capital structure 
distinguishes between others as the hierarchy analysis method was used for the first time for determining the optimum 
ratio of intellectual, financial and real capital in the structure of the enterprise’s aggregate capital as well as the ratio of 
the competence, structural and consumer capital in the structure of the intellectual capital in accordance with the 
selected criteria and justification of the ways of its formation and development. 

Practical value. The use of the obtained results will allow the enterprises to form a reasonable structure of both 
aggregate and intellectual capital, to increase the efficiency of using the material, financial and intellectual components. 
Methodical recommendations contained in the study, provide a comprehensive approach to the management of capital 
structure formation and identification of potential directions of its optimization. 

Keywords: capital structure, structure capital theory, intellectual capital, hierarchy analysis method, optimization 
criteria 

 
Statement of the problem.4 In the conditions of 

unstable economy, characterized by the prolonged financial 
and economic crisis, important tasks are: activation of the 
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capital formation process and perfection of the enterprises’ 
capital structure; ensuring the continuity of the process of 
introducing innovations; reorientation of investment flows; 
increasing the role of the intellectual capital, which is 
displayed in people’s habits and skills, set forth in the form 


