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The article addresses the generation of indicators characterizing the process of integration of investment and
construction enterprises (ICE) and special economic zones (SEZ) in the course of implementation of investment
and construction projects (ICP). The objective is to examine the external and internal environments of the subjects
of interaction, given that these environments have factors of the meso-environment and the micro-environment.
The key approach, used to synthesize the indicators, includes the analysis of information flows that take into
account the prospects for the implementation of an ICP in a SEZ, and the efficiency assessment of the involvement
of an ICE enterprise in the construction of a building, based on the analysis of financial and economic activities
of the object under study (an ICE enterprise), the calculation of the rate of return and the cost effectiveness
of investments, demonstrating the likelihood of integration of SEZ and ICE enterprises. The integrated monitoring
of the information environment of impacts, produced by the entities of various origin, allows developing indicators
of ualitative and quantitative characteristics of the subject of research with account taken of the external and internal
effects that contribute to integration, or externalities and internalities. Having identified the nature of the influence,
produced by external and internal effects, one can predict the scope of benefits and costs for interacting parties
and demonstrate the strengths and weaknesses of potential integration of ICE enterprises and SEZ in the course
of implementation of an investment and construction project. The monitoring results are presented as matrices
of absolute and relative indicators that need to be brought to unified dimensions. The authors of the article
suggest using a new system of indicators to attain strategic development goals set in the documents governing
the improvement of the construction industry by solving the problem of the spotty siting of SEZs to implement

sophisticated and unique ICPs.
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INTRODUCTION

urrently, the prospects for using SEZs as

an instrument of the cluster approach to cer-

tain types of construction work are specified
in strategic policy documents' 2. The lack of well-
coordinated plans of urban and spatial development
of subjects of the Russian Federation has ended in
the spotty siting of integrated development areas
having the real estate infrastructure required for
the implementation of sophisticated and unique in-
dustrial projects. One of the top-priority solutions is
to take support measures and boost the demand for
land use planning tools among the business com-
munity to consolidate the private and public capital
towards improving the industrial and infrastructure-
focused construction sector, identify the prospects
for integration between ICE enterprises, as carriers
of production factors, and SEZs as fundraising
tools" 2 [1]. However the lack of an unbiased asses-
sment of the interaction potential, prognosticated
benefits and costs of consolidated efforts, advan-
tages of investment and construction activities in
SEZs trigger the demand for relevant indicators [2].
External and internal environments, that translate in-
to factors of meso- and micro-environments, serve

as the basis for the synthesis of indicators. It is
generally accepted that indicators characterize
quantitative or qualitative constituents of the phe-
nomenon under study. Within the framework of
the study, quantitative indicators convey the sale vo-
lume (or an ICP) [3, 4], calculated in monetary units
or labour costs per unit of time. The data, needed to
develop quantitative indicators, are extracted from
accounting and management reporting documents,
statistical data provided by authorized state statis-
tics bodies, and information available in open sour-
ces. The mission of qualitative indicators is to dem-
onstrate and evaluate the effectiveness of an enter-
prise in conditions of limited resources, and it is ex-
pressed in relative values. If applied to the purpose
of the study, qualitative indicators are the values that
are used to calculate the return on investments and
an increase in the total value of the corporate capital
as a result of integration.

The purpose of the article is to present the de-
vised set of indicators and areas of their application
within the framework of interaction between ICE en-
terprises and SEZs in the course of implementation
of an ICP [3, 5]. The main tools, used to analyze and
theorize the subject of research, include theories of
infographic modeling [6-8], the P.K. Anokhin theory

1 Strategy for the development of the construction industry, housing and utilities in the Russian Federation through 2030 with a forecast for
the period up to 2035. URL: https://www.minstroyrf.gov.ru/upload/iblock/672/V-Strategiya-na-sayt-i-GASU.pdf (date of access: 22.05.2022).

2 Strategy for the innovative development of the construction industry of the Russian Federation through 2030. URL: https://stroi.mos.ru/

uploads/user_files/files/str_2030.pdf (date of access: 24.05.2022).
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of functional systems [7], the theory of externalities, and the theory
of growth poles developed by Francois Perroux [9]. The results of
the research methodology are presented in the form of matrices
containing relative and absolute indicators.

METHODS

According to the P.K. Anokhin theory of functional systems and
the theory of infographic modeling [6, 7], based on the analysis of
various information flows and a need for the comprehensive moni-
toring of external and internal environments and a set of indicators,
future indicators should be distributed between the foci of monito-
ring to convey formation and application processes within
the framework of an ICE enterprise willing to conduct investment
and construction activities in a SEZ.

At the first stage of the study, the proposed system of indicators
was structured in compliance with its purpose. Indicators were dis-
tributed among the foci of the integrated monitoring of the collabo-
rative environment and presented in Fig. 1.

The collaborative environment, that encompasses investment
construction enterprises and a SEZ, is monitored to identify
the benefits of an ICP project, including the commercial and social
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Fig. 1. The foci of the integrated monitoring of a collaborative
environment

efficiency, demonstrated by external and internal effects that con-
tribute to the integration or disintegration of interaction subjects.
A matrix of absolute and relative indicators is formed on the basis
of the monitoring results, that represent a combination of financial
performance of an ICE enterprise willing to get involved in the im-
plementation of an ICP.

The next stage of the study is focused on the generation of
a management subsystem aimed at the integration of ICE enter-
prises with SEZ for the purpose of implementation of an ICP. Fig. 2
shows the route of input and output information from meso- and
micro-environments, surrounding the subjects of interaction, and
the decision-making by the person, who is responsible for integra-
tion and applies the proposed system of indicators [10, 11].

The management subsystem demonstrates the route of data
towards the person responsible for interaction and integration.

The person responsible for interaction and prospects for
integration between an ICE enterprise and a SEZ in M
the context of an ICP implementation

1. Analysis of financial and economic activities of ICE
enterprises

2. Multilevel planning of the integration process
3. ICP implementation and control

Transfer
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5. Correction of results (if necessary)
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2.1. Factors triggered by SEZs (external and internal
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Fig. 2. A management subsystem for the integration between
ICE and SEZ enterprises in the course of implementation of an ICP

An important characteristic of the subsystem is its ability to trace
the relationship of the decision-making process in terms of the ap-
plication of integration indicators and their potential change, since
the information environment is rather dynamic than inert, and it
has a response effect on the process of integration.

An essential stage of research is the identification of the pro-
perties of a set of integration indicators. Table 1 has a summarized
description of the properties to be considered in the course of syn-
thesizing indicators to make them relevant to the goals of scientific
research.

Therefore, indicators of integration of ICE enterprises and

Table 1. Properties of indicators of integration between an ICE
and SEZ enterprises in the course of implementation of an ICP

Property Summarized description

The combination of financial and non-financial charac-
teristics used to develop a set of indicators

Balance

Comparability The availability of a benchmark that ensures the validity

and objectivity of indicators

Retrospection Account must be taken of time as an aspect of dynamic
change in the project parameters and the environment

of influences

Aggregation Consolidation of individual indicators into a single indi-
cator containing summarized information

Multi-stage Usability of indicators at various stages of integration of

nature ICE enterprises and a SEZ

a SEZ in the course of implementation of an ICP can be synthe-
sized with account for the application of the research methodology
and identification of areas in the environment to be subjected to
integrated monitoring with account taken of the data coming from
various information sources.
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» RESULTS

Indicators of integration between ICE enterprises and a SEZ
within the framework of implementation of an ICP correspond to
the two types of monitoring: the monitoring of the internal environ-
ment, represented by the indicators of the analysis of financial and
economic activities of an ICE enterprise willing to operate in a SEZ,
and the monitoring of the external environment, characterized by
the indicators describing the implementation of an ICP in a SEZ and
the extent of involvement of an enterprise in a project [12, 2].
Table 2 has a list of relative and absolute indicators of financial and
economic activities of an ICE enterprise.

Table 2. Indicators of financial and economic activities of an ICE
enterprise in the process of integration with a SEZ

Absolute indicators Relative indicators
Revenue Rse; | Coefficient of autonomy C,
Gross profit Py Coefficient of financial Cry

dependence
Cost of sales CS Capital productivity CP
Inventory and costs IC Return on assets R,
The total value of sources TVR Coefficient of current G
of reserves and costs liquidity
Sufficiency of the working | SOWC | Coefficient of solvency Cs,
capital of an enterprise
Tax deductions T Coefficient of C,
capitalization

The proposed set of indicators demonstrates the financial sta-
bility of an enterprise, the structure of its capital, and the loan to
equity ratio. These indicators demonstrate the solvency of an enter-
prise, its ability to honour the debt obligations, which is of key im-
portance for integration prospects.

The next group of indicators encompasses effectiveness indi-
cators of ICE enterprises and their involvement in ICPs [12-15], cal-
culated using the formulas of simple and compound interest with
account taken of the time factor, or the calculation of cash flows [16],
presented in Table 3.

These interrelated indicators determine the nature of influence
of external and internal effects of integration expressed through ma-
trices of absolute and relative indicators presented in (1) and (2).

Y, ¥, .,
X, ay a, a; a,
A= X, ay ay ay ay,| (1)
_Xn an1 an2 anm_
1 \/2 ym
X, ay a, a; a,
B=|X, a, a, ax 2n (2)
_Xn an1 an2 anm_

Table 3. Efficiency indicators of the ICP implementation in SEZs
and the involvement of ICE enterprises

Absolute indicators Relative indicators

Net value NV Profitability index Pl
Net present value NPV Internal rate of return IRR
Duration of preparatory Tap The ratio of the time of C,
work in case of preparatory work to
implementation of an ICP the time of construction and

ina SEZ installation work in a SEZ

The time needed to Tipg

obtain documentation —
and permits from
authorized government
agencies

The task of the matrix is to predict possible benefits and costs of
integration by generating patterns of interaction on the basis of inter-
sections between the two above-mentioned groups of indicators.

Patterns are prospects for interaction, identified using the va-
lues of monitoring indicators of Xi, the 1st subject of interaction
(the ICE enterprise), and Vi, the second subject (the SEZ), and
an in-depth study of the characteristics of patterns. The matrix con-
veys a certain dependence between the actions taken by ICE en-
terprises operating in SEZs.

Similarly, the matrix of relative integration indicators of ICE en-
terprises and a SEZ is shown in (3).

However, the applicability of these matrices is not limited to de-
termining the possible effects of integration. In case of uncertainty,
the matrix will have the form shown in (3).

E, E E,

b ¢y ¢, ¢y ¢
C=|D ¢, ¢y Cys Gy |- ©)

Dn Cn1 Cn2 Cnm

In case of uncertainty, the integration matrix is a means to as-
sess various options for the development of interaction, when
events, generated by the environment, such as E;, are unknown or
random. Subject D; performs one of the procedures.

DISCUSSION

Given the research results, the authors believe that the deve-
lopment of indicators, needed to integrate ICE enterprises with
SEZs, must be based on the study of the external and internal envi-
ronments of the subjects of interaction. The key approach, that pro-
vides for the synthesis of relevant indicators, is the analysis of infor-
mation flows and identification of possible effects of interaction
between the economic entities of different origin. Selected areas of
integrated monitoring, related to the analysis of financial and eco-
nomic activities of an ICE enterprise and the assessment of its ef-
fectiveness during the implementation of an ICP in a SEZ, are used
to identify important aspects of interaction, which are further ex-
pressed in matrices of absolute and relative indicators.
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The proposed decision-making subsystem of interaction and
subsequent integration of ICE enterprises and SEZ opens up broad
prospects for studying and improving the decision-making process.

CONCLUSION

The authors of the article believe that the value of the study lies
in the applicability of its results and methodology to various areas
towards improving the performance of ICE enterprises. The matri-
ces of absolute and relative indicators of integration predict pat-
terns of interaction, which in the future will allow identifying a certain
reliance on the actions taken by ICE enterprises and SEZs to clarify
the problem of disproportion in the siting of the territories of inte-
grated development that are necessary for the implementation of
technically complex and unique construction projects.

An important result of the study is the visual representation of
the management decision-making subsystem designated for col-
laborative interaction. It illustrates the route of output and input in-
formation coming from meso- and micro-environments. The ability
to examine the relationship between the indicators of integration
and decision-making by the person responsible for interaction al-
lows for a more comprehensive study of the aspects of a dynamic
environment that has a multi-level structure of factors of influence.
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paxalT Ka4yeCTBEHHbIE W KOJIMYECTBEHHbIE XapaKTEPUCTUKM
npegmeTa WUCCNepgoBaHusl, CBA3AHHOrO C BbISIBIIEHWEM BHeLL-
HUX U BHYTPEHHMX 3DEKTOB, CNOCOOCTBYIOLLMX UHTErpaLmm —
3KCTepHanun n uHtepHanuii. OnpefenexHve xapakrepa BAvMsHUS
BHELLHWUX U BHYTPEHHUX 3(PheKTOB AaeT BOSMOXHOCTb CMPOrHO-
31poBaTh BENWYMHY BbIFOA U U3LEPXeK AJ17 CTOPOH B3anmopen-
CTBUS, AEMOHCTPUPYS CUIbHbIE U cnabble CTOPOHbI BO3MOXHOM
uHTerpaumm npegnpusatuin ICC n O33 npu peanunsauum WCTI.
PeaynbraTtbl MOHUTOPYHIa NPeAcTaBnaloTCs B BMAe matpul ab6-
COSMIOTHBIX M OTHOCUTENbHBIX MOKa3aTenen, KoTopble He06X0AMMO
NpUBECTN K eAMHOW pas3MepHOCTU. ABTOpPbI CTaTbu MpepnararoTt
NPUMEHSATb pa3paboTaHHy CUCTEMY NMoKa3aTenen ans ocyLecT-
BMEHWA Lienel cTpaTerm4eckoro pasBuUTUS, U3MOXEHHBIX B MpPo-
rPaMMHbIX JOKYMEHTax Mo COBEPLUEHCTBOBAHWIO CTPOUTENbHOW
oTpacnu, CBA3aHHOM C peLleHneM NpobnemMbl ANCNPOnopLmmn pas-
MeLeHns O3, KoTopble He06X0aMMbI AN\ peanu3aummn TEXHUYe-
CKM CNOXHbIX U YHUKanbHbIX NCT1.

KnroyeBble cnoBa: 0cobble S3KOHOMUYECKME 30HbI, MPEenpu-
ATUS MHBECTULMOHHO-CTPOUTENILHOW Chepbl, MHBECTULIMOHHO-
CTPOUTESIbHbIV MPOEKT, MHTErpayns, SKCTEPHAINN, UHTEPHaIMU
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