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Abstract:

The national security of Kazakhstan, considering the current state of the environment, will increasingly depend on the
economic condition and ecosystem, as well as effective government management measures. The main causes of the
world's environmental problems are associated with the intense development of industrial production, which predetermines
the increase in man-made impact on the environment. Most large cities are characterized by the unorganized location of
industrial enterprises.

The aim of the present study is to identify the prerequisites, to study the characteristics, and develop techniques for
restructuring industrial areas of the contemporary city.

The article defines at the theoretical level the essence of economic and environmental security, as well as of the
restructuring of industrial and urbanized territories. Based on the expert survey, the main factors of restructuring of industrial
areas are determined including directions, goals, and objectives of integrated restructuring of industrial areas.
Recommendations are given for restructuring of industrial areas with respect to their planning structure, functional
organization, andprovision of an ecological condition.

Keywords: economic and environmental security; urbanization; industrial territory; urbanized territory; restructuring of
industrial area.

JEL Classification: 018; Q5; Q58; L59.
Introduction

In the contemporary world, urbanization is one of the most socially significant processes. While in 1960, there
were just 52 megacities in the developing countries, by 2000 their number has increased to 279, and by 2025, as
expected, this figure will approach 500 (Bakinova et al. 2019). In developed countries, the transition to total
urbanization, in general, has already been completed (Bancerova et al. 2018). The level of urbanization in
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countries with territories comparable to Kazakhstan and a fairly small population, such as Canada and Australia,
reaches 80% (Kazakov et al. 2018).

The urbanization process is gaining momentum in Kazakhstan as well, where the most promising
urbanization centers are Almaty, Atyrau, Shymkent, Aktobe, Oskemen, Zhanatas, Kyzylorda, and Kostanay.
According to UN experts, by 2050 the proportion of urban residents in developed countries will be 86%, while in
developing countries — 67% (in Kazakhstan — 70%) (Goffe 2016).

Today, Kazakhstan has turned from a rural and agricultural country into an urban and industrial state,
where the proportion of the urban population is 57.3%. Urbanization in Kazakhstan develops due to the growth of
industrial centers and small towns based on city-forming industries and industry sectors. Forecast indicators of
Almaty agglomeration allow stating about the growth of its population to 3.5 min people by 2030, whilethe level of
urbanization — to 75%. The population of Shymkent has already exceeded the millionth level (Nurgaliyeva et al.
2019).

Strategic Development Plan of the Republic of Kazakhstan until 2025 approved in 2018 set the task of
increasing the competitiveness of regions through managed urbanization and improving the population’s quality
of life, paying special attention to the development of functional urban areas (The Strategic Development Plan of
the Republic of Kazakhstan until 2025, 2018). In this regard, the issues concerningthe development of industrial
and urbanized areas in the context of economic and environmental securitybecome of particular relevance.

1. Literature Review

The issues of determining the essence of economic and environmental safety, their place in the structure of
national security and importance in the development of industrial and urban areas have been studied in the
scientific works of many authors.

According to 1.S. Belik, the interaction of social and natural factors has become decisive in the adverse
impact on the country’s environment. Therefore, ensuring economic and environmental security remains today
one of the main ways to solve problems in the field of national security, which will ensure sustainable
development of society, open up new opportunities for various forms of activity to ensure national security —
social, economic, environmental, political, etc. (Belik et al. 2015).

Some experts consider the economic and environmental safety in the framework of a unified and
indivisible whole. Thus, M.A. Utkova and P.Yu. Utkov (2014) suggest considering economic and environmental
security as a state of global sustainability and the dynamic equilibrium of the socio-ecological and economic
system, which ensures reliable existence, reproduction, and development. They argue that this approach to the
understanding of ecological and economic security allows considering it as a function of the system which aims
at achieving its maximum efficiency, minimal disruption of its equilibrium due to external influences, increasing
resistance to impacts, and preserving the ability to self-regeneration and self-organization.

Kesyan Z.A. (2010) believes that economic and environmental securityshould ensure such an internal
interaction of elements of the socio-ecological and economic system, in which high rates of expanded production,
economic growth, and improvement of the well-being are accompanied by preservation and improvement of the
environment.

According to 1.S. Maslennikova and V.V. Gorbunova (2011), economic and environmental security as a
component of national security should be considered as a set of ecological and economic relations which arise
among the management entities, enterprises, society, and the environment to maintain the quality characteristics
of the natural environment, and ensure the preservation of the rights of society to exist in a favorable
environment and economic interests of nature management in the context of internationalization of public
relations and balancing of ecological and economic goods between countries, which occurs under the influence
of scientific and technological progress.

Ochirova E.L. (2009, p. 27) defines economic and environmental security based on the paradigm of
sustainable development as "a state in which the environment can ensure the existence of society and meet its
needs in a fairly long term".

Buletova N.E. (2012) notes that economic and environmental security can be defined as a state in which
the environment can ensure the existence of society and meet its needs in a fairly long term. This is a kind of
mankind survival strategy, the development vector, the overall main goal of socio-economic development.

According to E.G. Trubina (2013), the city as an urbanized territory, is a complicated system where
elements of the natural environment interact with artificial components (residential, public, and industrial
buildings, transport networks, utilities, etc.). In order for the city to be environmentally comfortable for its
residents, it is necessary not only building new cities or large urban development sites in compliance with
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environmental requirements but also restructuring the environment of existing cities in general, or at least
individual urban areas. At that, the focus of much attention should be primarily directed to industrial areas.

Restructuring of industrial areas is anintegrated system of measures. According to the researchers, many
countries in Western Europe and Asia already have a number of best practices in their implementation. In some
of them, the problem of abandoned industrial areas is solved by means of large-scale government programs
supported by national or regional investments.In other countries, the solution is aimed at only the introduction of
official restrictions and regulatory systems that promote the initiative of individual private owners and require their
responsibility and urgent action (Hassinkand Shin 2005).

According to the researchers, the examples of the solution and the implementation process itself differ not
only in terms of the measures taken but also in the capacities of national institutions, their main development
directions and the share of responsibility that is assigned to the state itself. Choosing the right model is a difficult
and answerable task, given the scale with which one has to face when restructuring former industrial areas
(Moulaertand Sekia 2003).

Wren K. and J. Taylor (1999, p. 492) proposed a definition of the concept of restructuring of industrial and
urban areas at different hierarchical levels of production organization (local, regional, and national). In their
opinion, at the level of territorial-industrial formations of the city, restructuring is understood as: "progressive
changes in the structure of the subsystems forming them, which are carried out by means of a number of
organizational, economic, legal and technical measures aimed at increasing production, improving the production
efficiency and competitiveness, ensuring rational use of resources, and preserving the city environment.At that,
such restructuring often ends with the creation of new forms of productive forces based on degraded territorial-
industrial formations, namely, innovative territorial-industrial formations, which are designed to improve the
population’s standard of living based on ensuring dynamic innovation development of production”.

According to A. Andreoni, the main issues of ecological restructuring of the city (urban) industrial areas
are the establishment of the relationship and influence in the system of “building objects—environment”;
maintenance of architectural and urban development by means of ecological equilibrium between construction
sites and the environment;ecological optimization of construction, design, and technological solutions, taking into
account their negative impact on the environment and the renewal of disturbed environment (fragments of the
environment); ecological materials and construction methods, ecological equipment and technologies; reduction
in consumption of material and natural resources at reconstruction of objects; prevention of ecological violations
and pollution of internal environment of housing buildings, and ensuring favorable sanitary and hygienic
conditions; as well as video ecology (ecology of perception of the environment) (Andreoniand Gregory 2013).

Research hypothesis is formulated as follows: the main development course of industrial and urbanized
territories in the context of economic and environmental security should be directed to their ecological
restructuring, whose application should ensure the formation of an integral structure of the urbanized territory and
meet the following requirements: reducing the negative impact on the environment; increasing the percentage
and efficiency when using landscape territories; increasing artistic and architectural expressiveness; as well as
socio-economic conditionality of architectural and urban planning solutions.

2. Proposed Methodology
a. General Description

The present study was carried out at two levels: theoretical and empirical:

= theoretical methods included content analysis (analysis of environmental and economic concepts);
compositional and functional analysis (identification of features of industrial and urbanized territories);
comparative analysis method (comparison of the restructuring process of industrial areas); and system analysis
(systematization of the research results).

= empirical methods were based on the expert online survey of urban planning industry specialists and
environmentalists (15 experts).

b. Algorithm

At the first stage of the study, the analysis of scientific literature on the development of industrial and urbanized
areas was carried out in the context of economic and environmental security.

The second stage of the study involved determination and generalization of the main factors of
restructuring industrial areas (accounting and monitoring of land use for industrial sites), as well as the
characteristic of directions, goals, and objectives of the restructuring of industrial areas of the city and its
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environs, given implemented examples of the restructuring of degraded industrial areas, and the proposed
recommendations for restructuring of industrial areas through biological reclamation.

c. Flow Chart

Figure 1. The research process

Analysis of scientific literature
v

Theoretical aspects of development of industrial and urbanized areasin
the context of economic and environmental security

v
Expert survey
Industrial restructuring Direction, goals and objectives of a
factors comprehensive restructuring of industrial areas

3. Result Analysis
Experts have identified and generalized the key factors for industrial restructuring (Table 1).
Table 1. Key factors for industrial restructuring

No. Factor Characteristics %* |
1 | Environmental Ecological condition of industrial facilities; pollution rate with harmful substances 94

The development strategy of the city; economic feasibility to change or preserve 94

industrial function; development of competitive production

3 Location in the city structure; improvement of the city infrastructure; distance from

the central part of the city and transport hubs; transport accessibility of the territory 91

Economic

City-planning by various means of transport; functional use of the environment; formed functional
planning structure of the territory
4 | Availability of Landscapes and objects (water bodies, green areas, efc.); economic resources
natural and formed by human production activity (means of production, engineering equipment 88
economic (electricity/power), water supply, sanitation, etc.)
resources
5 Training and explanation of expediency of actualization of the offered development
Social course of industrial territories; improving the status of the thrown industrial object; | 88
safety improvement near and directly on the territory of an industrial facility
6 | Innovative Renewal and improvement of production technologies; transition to environmentally 82
development friendly and less energy-consuming production mechanisms

7 | Stage-by-stage
implementation of
restructuring

8 N Valuable functional design mission of the territory; valuable planning structure of the

Historical and oo P A
cultural t(?rrlt_o_ry, valuable buildings/complexes/ensembles of cultural and historical 76
significance; valuable memorable places
Note: compiled based on an expert survey; * — percentage of expert mentions

Accounting for the scale of restructuring of industrial facilities (temporary, financial, 82
etc.); stage-by-stage implementation of project proposals

At that, according to one of the experts (Kairat Aukenov, ecologist of the Department of Urban Planning
and Urbanism): "all industrial enterprises in the city area can be divided into two types: effective and ineffective;
specific restructuring methodology should be developed for each of them”. Thus, according to the expert
community, the restructuring of industrial areas aimed at their further development is possible in two directions,
eachhaving specific tasks (Table2):

1) Combined reconstruction of the industrial territory of a cost-effective enterprise.

2) Reorganization of the industrial territory of the ineffective enterprise for which preservation of
production function is incompatible with city-planning, ecological and sanitary-hygienic requirements, or it is
economically inexpedient.
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Table 2. The restructuring objectives of the industrial areas

Combined reconstruction Reorganization
1 Improving planning organization of industrial 94 Compositional and functional accentuation of 91
area (separation of traffic and people flows, etc.) ineffective industrial areas
Improving operational and economic Forming new landscape and recreational facilities
2 | characteristics of industrial areas 91 | based on the sanitary protection zone and areas 88
free from building fragments
Improving sanitary and hygienic conditions preserving, reconstructing, and adjusting industrial
3 | (correcting microclimate, reducing harmful | 88 | buildings valuable in architectural, artistic, historical | 76
emissions) and cultural senses
4 improving the aesthetic level of the industrial and 88
surrounding areas

Note: compiled based an expert survey; * — percentage of expert mentions
4. Discussion

As follows from the research results, the main tasks during the combined reconstruction of the industrial area are
its environmentalization and aestheticization, as well as the modernization of the technological process and
equipment operating in the territory of the industrial enterprise.

At that, modernization of technological process and equipment is understood as the implementation of
new production technologies and the provision of modern technical equipment designed to reduce harmful
impact on the environment, and increase production capacity, economic efficiency, and competitiveness, as well
as to improve working conditions. Environmentalization is understood as a reduction of the negative impact on
the environment, which is achieved due to the modernization of technological processes and the increase of the
landscape component efficiency of the site. Aestheticization means the design of the architectural environment of
the territory, that is, the improvement of external and internal architectural and artistic characteristics of buildings
and structures, as well as the renewal and improvement of internal recreational spaces and adjacent landscape
areas.

According to experts, the leading direction inthe reconstruction of the industrial territory is the
intensification of its production use. At that, it is necessary to conduct cadastral zoning of the industrial area
according to its condition:

1) transformation zone is the area which includes objects, whose further operation is impractical for a
number of reasons (sanitation, deterioration of structures);

2) the renovation zoneis the area that includes the objects that are in need of substantial modernization.

Thus, the combined reconstruction of industrial areas corresponds to the implementation of environmental
requirements such as reducing the negative impact on the environment, increasing the percentage and efficiency
of use of landscape areas, and increasing the artistic and architectural expressiveness of urbanized areas.

Speaking about the second option of restructuring as a secondary use of industrial areas in the urban
structure, experts note that the selection of industrial areas for reorganization is based on the following criteria:

1) location in the urban structure (the central planning district or peripherals) defines conditions of
accessibility and the architectural image of the city;

2) the area of sanitary protection zone as a recreational potential of the industrial area;

3) cost-effectiveness, i.e. the feasibility of moving industrial areas outside the central planning district or
city;

4) hazard class, characterizing the impact on the environmental situation in the city.

Therefore, first of all, industrial territories located within the residential area in the historic center of the
city, with harmful effects on the environment, and provided with railway or roads crossing residential areas and
areas that hinder environmental improvement or reconstruction of other parts of the city and improvement of the
planning organization of the whole urban structure,are subject to reorganization.

Experts gave some examples of implemented restructuring of industrial areas, which had proved to be
successful projects.

A) London Docklands (United Kingdom), which is the former territory of docks and wharves. Today it is a
mixed-use area of London, which includes sites of housing, offices, recreation, services, education, and culture,
and which has become London’s main business district (Church 1988).
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According to experts, the London Docklands is an example of a comprehensive program onthe
restructuring of industrial areas at the level of a multimillion city which hasallowed:

1. Changing district industrial function to new ones, namely, housing, offices, recreation, service,
education, and culture.

2. Conducting environmentalization of the territory, i.e. implementing and maintaining ecological
standards of the environment.

3. Ensuring growth of socio-economic efficiency of the territory use, i.e. taking measures on psychological
rehabilitation of asocial territories, transformation of economically burdensome territories into an effective
structural element of the whole city, and the growth of the prestige of the district as business center, active
marketing and involvement of international organizations and corporations in the district development.

4. Creating a certain image, carrying out the rebranding of the territory, and ensuring recognition of the
object on a world scale, involving well-known architects in the project design.

B) Emscher Park in the valley of the Ruhr coal basin. For more than 100 years this territory has been
monofunctional (focused on heavy and coal industry, and mining). After restructuring, a chain of 22 scientific and
technological centers was established on the site of old industrial facilities. In total, this project consisted of 120
projects. Various decentralized urban projects (17 projects) were combined into one structure (Hospers 2004).

According to experts, this was a program of comprehensive, large-scale restructuring of degraded
industrial areas by means of regional planning. The structural policy of the industrialized landscape restoration
has resulted in the following:

1. Changing industrial function, i.e. restoring the Emscher Park landscape. Combining features such as
culture, recreation, and production. Ensuring international recognition as one of the cultural capitals of Europe.

2. Carrying out environmentalization, i.e. increasing the ecological level of the environment and
maintaining its high standards. Taking measures towardsthe revival of environmentally disadvantaged areas.
Developing Emscher Park as the largest center to solve environmental pollution problems.

3. Preservingthe industrial heritage and emphasizing the preservation of artifacts of industrial architecture
and technology as part of the heritage of industrial culture in Germany.

4. Improving the socio-economic efficiency of the use of territories, namely, the transformation of
economically burdensome, unprofitable territories into an effective structural element of the Ruhr region.

C) Gasometers in Vienna (Austria) — four gas holders for coal gas storage were the main industrial
objects used to store illuminating gas. Today it is a multifunctional complex which includes parking lots on the
underground level, entertainment and shopping centers on the first floors, office space on the middle floors,
housing, and officeson the upper floors,as well as service institutions such as cinema, music hall, municipal
archive, student dormitory, etc. At that, green areas were organized in the inner space of the gasholders
(Vanheusden 2007).

According to experts, this project is an example of a starting point in the development of the city by
attracting depressive industrial areas into the city structure. The implementation of this project has allowed:

1. Preserving industrial heritage, i.e. preserving the territory and the corresponding objects as a national
heritage, country’s architectural and historical value in the framework of a large-scale reconstruction project of
the historic part of Vienna.

2. Improving social and economic indicators by transforming unprofitable territories into an equal
structural element of the city with the subsequent positive effect on the development of the city in general.

3. Acquiring new functions, such as creating multifunctional facilities, giving abandoned industrial facilities
with a new designation.

As an example of another approach to the development of industrial areas that are not part of urban
settlements, the experts cited the biological reclamation of disturbed lands of the Kokjon deposit (dump No. 2 of
the Kistas site, the Zhambyl Region).

The main disturbance of agricultural land and pollution of natural complexes in the South-Western part of
the region is associated with the extraction and processing of phosphorites. Waste products of Karatau-Zhambyl
phosphorite industrial complex created a kind of biogeochemical province, whose boundaries were not clearly
marked.

As a result of mining of phosphorite deposits, technogenic relief was formed which represented quarries
of various depths and terraced forms mostly elongated along the low mountains. In the vicinity, there were
overburden dumps, for which significant areas of land were allocated with the preservation of the potentially
fertile layer in the heaps.
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Biological reclamation was carried out at the experimental site by sowing tree and shrub crops and
grasses, mainly cereals (black saxaul, elm tree, tamarisk, oleaster, salt tree, red fescue, perennial ryegrass,
cocksfoot, meadow fescue grass, awnless brome, and wild ruttishness).

During the observation period (2016-2018) at the experimental site, where biological reclamation of the
waste dump of the phosphorite deposit was carried out, tree-shrub and herbaceous crops were in satisfactory
condition, the survival rate of tree-shrub cultures amounted to 4%. Drought-resistant grain-like cereals, such as
melilot, ephedra, artemisia, and other crops showed the predominance, despite the acute lack of moisture
(Kesyan 2010). In general, the recultivated area was characterized by the self-vegetation process.

In general, recultivationhas resulted in the following:

= formation of a thin layer of humus and improvement of granulometric fractions were noted on the
reclaimed area while increasing the moisture content of the soil;

= the granulometric composition of soil samples was dominated by large dust sand fractions;

= the physical properties of soil components, depending on the depth of occurrence, tended to increase
the percentage of large particles while reducing small fractions;

= the increase in large fractions of soil while reducing small fractions created the most favorable
conditions to form films of bound water, providing a moisture-holding capacity of soil components with a
deepening of the moisture penetration zone.

At the end of the discussion, the experts proposed the following recommendations to restructure industrial
areas with regard to their planning structure, functional organization, and ensuring the environmental condition:

1) recommendations for planning structure of the industrial territory: to ensure the orderliness of the
planning structure elements in the territory; to generate a hierarchical planning structure elements; to associate
the natural and human elements that form the integrity of the territory; to intensify the area (increasing the density
of areas of an industrial facility); to provide the flexibility of the planning structure (the ability to make changes in
the future).

2) recommendations for the functional organization of industrial area: to provide proportionality of the
functional load of the industrial area (the balance between the feature set of the territory), and to ensure
adaptability (ability to functional conversion according to the requirements of the time).

3) recommendations for ensuring the ecological condition of the industrial territory: tomaintain a balance
between natural and anthropogenic elements; to carry out preliminary rehabilitation of territories by cleaning the
natural elements of the territory (soil, water, biological diversity, buildings and structures (subject to their
preservation).

Conclusion

One of the directions of the ecological development of industrial and urbanized territories should be restructuring
as one of the tools to implement the principles, provisions, and foundations of sustainable development.
Environmental restructuring is also one of the tools of environmentalization, which provides for the
implementation of measures aimed at ensuring the environmental security of the city, and servesa mechanism to
regulate territorial development.

Thus, the conducted study has confirmed the hypothesis that the main development course of industrial
and urbanized territories in the context of economic and environmental security is their ecological restructuring,
whose application should ensure the formation of the integral structure of the urbanized area and comply with the
following requirements, namely, reducing negative impact on environment, increasing the percentage and
efficiency of the landscape use, improving architectural expressiveness,ensuring socio-economic conditionality of
urban planning solutions.
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