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Modeling locally integrated management
in the system of spatial territorial develop-
ment of industrial parks of the “greenfield”

type

The analysis of the industry's development over the last year, as well as over the period of regular collection
of statistical information (since 2018), indicates the continued positive dynamics of development of industri-
al parks in Russia, despite the unfavourable economic situation in recent years. The pace of industrial de-
velopment has proven the important role of industrial parks as an element of industrial and investment infra-
structure, as well as an effective tool for territorial development.

An investment project of an industrial park of the “greenfield” type encompasses justification of economic
feasibility, amount and scheduling of capital investments, including the required project documentation, as
well as a description of practical steps to make investments in the system of spatial-territorial development.
The lifecycle of the investment construction project, starting from the business idea to the commissioning of
a facility, has different stages, interrelated with each other. The dates of the project implementation depend
on the characteristic features and type of the future facility, conditions of financing, and tentatively make up
to 5 years [1-3].

The successful existence and implementation of an investment project throughout its lifecycle is possible,
above all, thanks to the professionalism and competence of all project participants, from the customer ser-
vice, investor and management company to contractors in charge of certain types of work.

Keywords: greenfield industrial park, investment and construction project, revitalization, sustainable devel-

opment of urban environment, integrated model, redevelopment

GENERAL PART

he effective implementation of large invest-
Tment construction projects is a complex in-

tegrated task. Currently, the implementation
of projects in Russia successfully adopts a mana-
gerial approach: a step-by-step process of project
implementation is introduced, comprehensive
monitoring and continuous control of the progress
of work at all stages of the investment project [4]
are performed, taking into account the principle of
revitalization of the industrial area of development.

The standard step-by-step process of imple-
mentation of a greenfield industrial park project
has five key stages: business plan — pre-project
stage — design stage — construction — operation.

Each stage consists of a number of pre-set ac-
tivities. Stages have a standard structure; at each
stage, a strictly defined set of results must be de-
livered; they allow the investor to make key deci-
sions about the further fate of the project, approve
of its schedule, budget, and set the priorities.

As the project is implemented, at each subse-
quent stage, the accuracy of the assessment of
the main parameters of the project (the project
budget, the net present value) should go up (refer
to lines on Fig. 1).

This figure describes an approach to the im-
plementation of three stages of an investment
construction project:

¢ the pre-project stage;

¢ the design stage;

e the construction stage.

The term “regeneration” is used in the theory
of real estate management and is frequently used
in the urban development section governing his-
toric development. In the expansive context of
a partial or complete change in the functional pur-
pose of real estate, regeneration acquires
the properties of the concept of redevelopment.
Its functions are identified as follows.

1. Transformation of real estate facilities hav-
ing any location.

2. All forms of expanded reproduction of real
estate in accordance with the model “Construc-
tion — Renovation — Liquidation”.

3. Complex nature of restorative and develop-
mental functions of real estate.

4. Functional mobility and adaptability of fa-
cilities to the adjacent territory.

Having made the analysis, the hierarchy of
existing views on the concepts that reflect
the processes that are underway in the estab-
lished development, are shown in figure 2.

Following the content of the tasks about
the main forms of restoration and renewal of
the urban environment, we have found that in all
cases their implementation is based on method,
organizational and managerial mechanisms of re-
development.

To clarify the content of the concept of revi-
talization as the notion that most fully reflects
the social orientation of rehabilitation and devel-
opment of industrial property in the territories of
cities, let us study their typology.

Revitalization means restoration of the viabili-
ty of urban industrial spaces through balancing
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Fig. 1. General schedule for the implementation of the investment project of the Greenfield Industrial Park (IP)

the functional structure of real estate and the biosphere compat-
ibility of urbanized territories with transport facilities and utility
infrastructure. Processes of revitalization have functions of urban
planning, urban development, and urban regulation in terms of
the organization of reproductive processes of renewal (recon-
struction, modernization and overhaul) of existing industrial
buildings.

The analysis of historically established criteria for attributing
cities to the some clearly expressed type allows to systematize
them and substantiate the main features that determine the es-
sential differences of urban spaces. Earlier studies have proven
that the geographical location of settlements and the nature of

their relationship with the outside territories largely predeter-
mines the nature of employment (agriculture — in the case of
adjoining fertile land resources; craftsmanship — in the pres-
ence of deposits; trade — if the intersection of transit routes is
available, etc.). Localization within the country also conditioned
the emergence of certain stereotypes of life activities
(patriotism — egocentrism; money as the highest of values or jus-
tice and service; attitude to natural resources as a common
good or private property; the role of the state as the basis of law
and order or initiator, protector, judge, etc.). The advantages of
location, and, hence, the resource basis for development, at-
tracted residents, multiplying the number of city dwellers.

>
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Fig. 2. The main forms of restoration and renewal of industrial areas of the urban environment

The development of the sphere of production, determined by
the spheres of resource sufficiency and accessibility, is objec-
tive.

RESEARCH SECTION

The implementation of the main tasks of revitalization of
the life space in a historically developed city is impossible with-
out taking into account the object-subject relations that develop
in the real estate sphere. Their immanent properties are formed,
first of all, under the influence of peculiarities of real estate fa-
cilities as the material basis for the established structure of real
estate. The peculiarities of the real estate sphere should include

[5, 6] the profile of characteristics, that is generally accepted
nowadays:

e diversity of types of real estate, segmented not only by lo-
cation, functional purpose, number of storeys, degree of
wear and tear etc., but also by the level of capitalization
and prospective advantage;

e multiplicity of the facility composition with the internal inter-
connection and interdependence of constituent facilities.
For example, the real estate structure of industrial zones
and territories determines the configuration of energy,
transport, housing and utilities infrastructure, while natural
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or cultural heritage facilities objectively limit, and in some
cases expand the views from new construction facilities;

e the functional determinism and relative inertness of real es-
tate facilities, which requires either multi-functionalism or
redevelopment, taking into account the dynamics of
the structure of needs;

e the possibility of using different economic models of involv-
ing real estate in the economic turnover. It can be equity
construction or project financing of new construction, pur-
chase of property, lease, trust management, co-working,
etc.;

e features of the liquidity of real estate facilities as an invest-
ment asset. On the one hand, a reliable asset is always in
demand, on the other hand, given the capital intensity and
the long payback period, the period of operation of the fa-
cility can be long;

e diversity of business entities involved in real estate opera-
tions. At the same time, not only legal entities, but also
natural persons participate in the management cycle of
real estate, taking into account the organizational and legal
forms of ownership of a business entity. It is their dynami-
cally changing needs that give impulses to changes in
the structure of real estate.

Participants in the processes of cyclic development of real
estate conduct their activities in different spheres (Fig. 3). As
follows from the figure, a large number of spheres of investment
and construction activity, serving all stages of the real estate life
cycle, form the work front of participants. This indicates profound
specialization of in-house units of large development compa-
nies, as well as a fairly wide range of activity segments of small
and medium-sized construction companies. In any case, as
studies have shown [7-9], the scale of activity is determined by
specific volumes and the structure of real estate needs changing
in the cyclic dynamics.

All spheres of activity are broken down by the stages in
the lifecycle of industrial real estate facilities [10], which, accord-
ing to the system-wide attributes, are usually subdivided into.

1. Land plots for development that are partially developed.
These may be lands of settlements, special purpose lands (des-
ignated for industrial enterprises, energy and transport facilities,
television, radio broadcasting and informatics, service industry,
etc.).

2. Buildings and structures located above and underground.

3. Natural resources that are being developed or are subject
to development.

4. Detached water bodies/water areas.

5. Special aerospace facilities, etc.

In turn, buildings and structures are subdivided into above-
ground, located on a certain plot of land, and linear types of real
estate, which have a length of up to tens of thousands of kilom-
eters (pipelines, power lines, railroad tracks, etc.) All types of
facilities are divided into commercial and non-commercial ones.
In the generally accepted classification, land plots of noncom-
mercial purpose are subdivided into lands of socio-cultural and
research-educational purposes.

Land plots of commercial purpose are subdivided into resi-
dential real estate, industrial real estate and multifunctional real
estate (retail trade, hotels, etc.).

Linear facilities and roads can also be commercial and non-
commercial. For example, pipelines, power lines, railroads, etc.
for strategic purposes are non-commercial in nature. At the same

time, linear facilities of general business turnover serve commer-
cial projects. Forest lands, water areas, etc., being originally ob-
jects of public use, are now also partially commercialized.

It is noteworthy that the structural diversity of real estate is
often spontaneous. The development of living spaces is not al-
ways comprehensive, systemic and evenly distributed in time.
Discontinuity and fragmentation, as a consequence of geopoliti-
cal and economic processes, are essentially characteristic of all
historical periods of development of modern civilization. Epochs
and modes of life left buildings and constructions inherent in
their modes of life, which did not always fit into the changed
structures of needs. Their dialectics, commensurate with chang-
es in public space, restructured not only the spatial sphere of
real estate, but also significantly expanded its functional pur-
pose. The study of the classification criteria used in the research
literature [11] shows their infinite variety depending on the pur-
poses of research. Meanwhile, for the implementation of urban
planning activities, focused on the provision of sustainable de-
velopment of territories of historic cities, from the author's point
of view, it is important to consider the logical subordination of
the criteria of real estate decomposition. This is due primarily to
the fact that the target aspect and character of real estate is
determined not only by the emerging requirements, but also by
its past, objectively predetermined by the spatial localization and
various functional projections. In other words, the hierarchical
structure of the criteria is based on objective functional proper-
ties determined by the spatial localization.

Reproductive processes of complex development of industrial
areas include construction, renovation (demolition of obsolete, di-
lapidated and emergency items of real estate, and their replace-
ment by newly built facilities), urban planning as formation of a mul-
tifunctional urban environment. Reproductive processes of
renovation of existing industrial development include the whole va-
riety of repair and reconstruction measures throughout the life cycle
of the property: reconstruction, modernization, overhaul, restora-
tion, current repairs and arrangement of urban life in accordance
with modern safety and comfort requirements [12, 13] (Fig. 4.)

Functional properties of spatial localization, allowing the for-
mation of the target space and setting options for the functional
purpose of real estate, influence the nature of the use of real
estate facilities, which, in turn, predetermine the type of real es-
tate liquidity. The hierarchical relationship between the criteria of
real estate decomposition is presented in Fig. 5.

Organizational principles of revitalization, as well as laws,
are divided into general and particular.

Principles of the general structure include: compatibility and
conformity of the element; differentiation and integration of func-
tions; update of functions and concentration of functions; mobil-
ity (changeability) of functions (in our case — functional mobility
of real estate); neutralization of dysfunctions; Le Chatelier princi-
ple (any attempts to change properties are caused by resist-
ance, by force equal to influence); proportionality; functional ad-
ditionality (with required complementarity).

The principle of the update of functions consists in the fact
that if necessary, in critical situations it is necessary to imple-
ment an important function for its survival (possibly sluggishly
implemented earlier), all resources and capabilities of functional
elements are mobilized, etc.

The principle of functional mobility (changeability) means that in
the same situations critical for an important function, other functions
are mobilized, which “unload” and provide whatever is necessary.

>
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Fig. 3. Spheres of activity of participants in the cyclic development of industrial real estate
The principle of neutralization of dysfunctions consists in Consideration of the theory of functional-statistical modeling,
the fact that destructive actions of individual elements are as well as the features and experience of modern construction
blocked, suppressed by others, thereby increasing the viability. and operation of real estate in the domestic and foreign practice
The principle of complementarity consists in the fact that allows for a fundamental model of functional reliability modeling.

In the most general form, the system-wide conceptual model
can be represented graphically (Fig. 6).

Three types of functional relationships can be distinguished:
to the achievement of the system's goals in the best way'. Z(-11), Z(1=11), Z(1=1)/.

Complementarity relationships are assumed to be informa-

the main element can include elements with different, often mu-
tually exclusive properties, mainly if these differences contribute

This approach is based on a three-dimensional model of
tional only and are intended to determine the ability to perform the functional system consisting of a set of functions (targets),
the same engineering operations. which should be highly effective due to the combination:

1 System regularities and principles — General theory of systems. URL: istemnye_zakonomernosti_printsipy (rus.).
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Fig. 6. A system-wide conceptual model applied to the socio-managerial and engineering system of industrial real estate development

of an industrial park

Firstly, let’s focus on these functions-stages of spatial-territo-
rial development, as the basis for structuring and modeling of
management life cycles. The number of (i-j) stages by types and
spheres of construction here is the subject of forecasting and
methodological modeling.

Secondly, the functions-tasks of spatial-territorial develop-
ment are considered as solutions to private local goals.

Thirdly, these function-objects or types of reproduction and
management objects are highly effective.

FINAL PART

The proposed function-based reliable approach to the analy-
sis of the space of integrated development of industrial real es-
tate ensures the analysis of the object of research in the form of
a set of functions (target settings) and algorithms, while the re-
search hypothesis and paradigm include: “the hard core” (ac-
cording to the criterion set by the strategic block of sustainable
urban development) and the conceptual part: the “protective
shell” or modified (modifiable) part of the paradigm correspond-
ing to the basic principles of real estate revitalization.

The analysis of the research, conducted by the authors in
terms of the main methods of industrial construction allows to
define conceptual approaches to the development of the strate-
gy of performance management to classify the approaches and
stages of assessing the performance of the developer, taking
into account the risks, to simulate the management process.

Cycles of a single reproduction process are considered as
relatively independent organizational and production subsys-
tems of urban reproduction, the purpose of which is to ensure
the integrated development of new land and property complexes
and reconsider the existing urban development [14]. The main
area of integrated development is the master plan for the devel-
opment of the city. Renewal of the existing urban development
involves the qualitative and quantitative transformation of its
structure and composition in accordance with modern urban
planning , environmental, and economic requirements.

Industrial construction has a number of features, which are
associated with the specific features inherent in the products of
construction.

Buildings and constructions differ from most industrial prod-
ucts first of all by their great durability, large dimensions, immov-
ability. They are the most durable items and last for many dec-
ades. Buildings of large size require considerable time for their
erection, large expenditures of labour time and materials and
a large complex of various construction and installation works.

Given the nature of the product of labour in construction, its
most important features are the lack of stationarity and the pres-
ence of seasonality in the production, long production cycle, and
specificity of multifaceted objects constructed for different pur-
poses.

Hence, construction products are created as a result of com-
plex engineering process in which enterprises engaged in differ-
ent types of activity participate. Such production interaction
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allows to unite all these enterprises into a single inter-production
construction complex, which is a system of cooperating enterpris-
es and productions, united by stable production, engineering and
economic ties.
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MopenupoBaHue NoKanbHO-UHTErpanbHOro
ynpaBiieHUsi B cUcTeMe NPOCTPaHCTBEHHO-
TeppuTOpManbHOro AeBenonmMeHTa
MHAYCTPUaNbHbIX NapKOB TUMa «rpuHdung»

AHanua pa3BuTUS OTpacnuv 3a NOCNefHWN rog, a Takxe 3a nepu-
0pf perynspHoro céopa cratmcTmyeckom nigpopmanum (c 2018 r.),
CBUOETENbCTBYET O COXPAHEHUW MOMOXUTENBHOM AUHAMUKY pas-
BUTUA MHOYCTPUanbHbIX Napkos B Poccumn, HecMoTpsi Ha Hebnaro-
NPUATHYI SKOHOMWYECKYIO KOHBIOHKTYPY MOCNEAHWX NET. Temnbl
pPasBuUTUA oTpacnu NoATBEepPXAAKT BaXXHYHO pOJib MHOYCTpUasb-
HbIX MAPKOB Kak 3MEMEHTa NPOMBbILLIEHHOW, UHBECTULIMOHHOW UH-
PpacTPYKTYypbl, a TaKXe AeNCTBEHHOr0 MHCTPYMEHTa TeppuUTopu-
anbHOro pasBuTwUs.

MHBECTULMOHHBIA MNPOEKT WMHAYCTPUANLHOIO MPOMBbILLIEHHO-
ro napka tuna «rpuHcpung» (PTNip) — o60CcHOBaHMe 3KOHOMMU-
4YeCcKoW Lienecoo6pasHoCcTh, o6bemMa U CPOKOB OCYLLIECTBEHUS
KanuTanbHbIX BIOXEHUA, B TOM 4uUClie HEOOXOAMMAs MPOEKT-
Hasi JOKYMeHTaLusi, a TakXe onMcaHne npakTU4Yeckux GENCTBUI
Mo OCYLLECTB/IEHMIO UHBECTULIMIA B CUCTEME MPOCTPAHCTBEHHO-
TEppUTOPUAaNbHOro AeBENONMEHTA.

KN3HEHHbIN LMK MHBECTULIMOHHOrO CTPOUTENBHOrO MPOEKTa,
OT 6U3Hec-naen OO BBoAa O6beKTa B 9KChnyaTaumio, BKIOYa-
€T pasfnnyHble dTanbl, B3anMoyBa3aHHble Mexay co6oi. Cpoku
peanusaumn NpoekTa HanpsiMyto 3aBUCSHT OT CNELMUKM U TUNa
6yayLlero o6bekTa, ycnoBuin (PUHAHCMPOBAHUS U OPUEHTMPO-
BOYHO cocTasnsatoT go 5 net [1-3].

YcnelwHoe cyLlecTBoBaHWE M peanu3aumsi UHBECTULIMOHHOIO
NpoeKTa Ha MPOTSXEHWU BCEr0 ero XWU3HEHHOro LMKia obec-
neyYnBaeTcs, Mpexpae BCero, npotheccuoHanM3MoM K Komre-
TEHTHOCTbIO BCEX YYACTHMKOB NMPOEKTA: OT CIYXObl 3aKa3ynka,
MHBECTOpa ¥ ynpasBnsioLLiet KoMNaHuM Ao NoapsAYMKOB MO OT-
OenbHbIM Bugam pabor.

Volgograd, Volgograd State Technical University. 2018; 345-350.
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