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Key factors influencing the mechanisms
of formation of the innovative portfolio of gas
transportation construction enterprises

High-tech construction companies face the need for continuous implementation of innovative solutions in order
to increase production efficiency, reduce costs and increase competitiveness. The mechanisms for selecting and
implementing innovative solutions require the formation of effective approaches to an objective assessment of
their potential and associated risks. A typical example of a high-tech construction sub-sector is the field of gas
transportation construction, whose enterprises are fully affected by the effects of this issue in the current mac-
roeconomic conditions. High-tech enterprises in the gas transmission construction sub-sector are influenced by
a complex set of internal and external factors. Solving the scientific problem of organizational and economic mod-
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eling of the mechanisms of formation of an innovative portfolio of enterprises involves the need to identify and | -
comprehensively analyze a vast factor space.
As a result of the multi-stage expert analysis conducted by the author, key external and internal factors influenc- Lysenkov

Sergei Gennadievich,
Academic degree applicant

of Department of construction
organization and real estate man-

ing the mechanisms of formation of the innovative portfolio of gas transmission construction enterprises were
identified and classified. The use of a set of identified factors is also possible as part of the assessment of inno-
vations in the production systems of high-tech construction enterprises, which can contribute to the unification of
approaches and improve the effectiveness of mechanisms for selecting and implementing innovative solutions,

and the formation of an effective innovation portfolio of the enterprise.
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odern construction is characterized by accel-
M erated development of technologies and ma-

terials, increased requirements for product
quality and shorter project implementation time [1].
Today, in the context of modern macroeconomic
conditions and shifts, the domestic investment and
construction complex is facing new challenges
and an extensive list of tasks to ensure sustainability,
efficiency and accelerated development. Their solu-
tion requires the search and use of reserves in the pro-
duction systems of construction enterprises [2].

This modern problem is particularly relevant for
high-tech sub-sectors of the construction complex,
for which macroeconomic instability, expressed in
restrictions on the import of foreign technologies
and equipment, as well as a decrease in the inflow
of investment resources from abroad, is often ex-
tremely high, and in some cases, critical impor-
tance [1]. In these conditions, development mecha-
nisms implemented on an innovative basis are
becoming highly in demand.

High-tech construction companies face the need
for continuous implementation of innovative solutions
in order to increase production efficiency, reduce
costs and increase competitiveness. The mecha-
nisms for selecting and implementing innovative solu-
tions require the formation of effective approaches to
an objective assessment of their potential and associ-
ated risks [1].

Within the framework of such mechanisms,
the innovative development of high-tech enterprises
in the investment and construction sector is based
on modern approaches to planning and implement-
ing technical, technological and organizational in-
novations that enhance the competitiveness, pro-
ductivity and economic efficiency of production

systems. Modern conditions for the transformation
of production systems of enterprises necessitate
an adequate restructuring of management systems
and processes: the development and implementa-
tion of innovative management methods for produc-
tion systems is the main condition for increasing
their competitiveness. Consequently, management
innovation solutions that harmonize production pro-
cess models primarily through the formation, devel-
opment and optimization of the functioning of orga-
nizational and managerial resources and structures
of the enterprise are a necessary element ensuring
the feasibility of these types of innovations within
the framework of a single innovation portfolio of
a high-tech construction enterprise [2-7].

A typical example of a high-tech construction
sub-sector is the field of gas transportation con-
struction, whose enterprises are fully affected by
the effects of all the described issues in the current
macroeconomic conditions.

In the proposed paradigm, it is advisable to
consider the tasks of forming and implementing
a portfolio of innovations of such enterprises in
the context of achieving the goals of ensuring their
strategic innovative development, including both
elements of goal-setting in the field of economic ef-
ficiency, competitiveness and growth, as well as
the necessary risk management mechanisms and
ensuring the strategic sustainability of the enter-
prise.

Solving the scientific problem of organizational
and economic modeling of the mechanisms of form-
ing an innovative portfolio of enterprises involves
the need to identify and comprehensively analyze
the vast factor space that influences these mecha-
nisms.
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The subjects of the considered sub-sector — high-tech enter-
prises of gas transportation construction — in the course of their
functioning experience the multidimensional and multidirectional
influence of factors of the internal and external environment.

According to the traditional approach, in the most general clas-
sification, the factor space can be formed according to the princi-
ple of division into two main groups of factors:

e external factors, the sources of which are beyond the influ-

ence of the environment of the system.

In the context of the innovative development of the enterprise,
the importance of managing transformational changes is increas-
ing, with the main focus on ensuring the ability of the production
system to develop, recover, and adapt in accordance with its inter-
nal development resources in the context of the dynamics of envi-
ronmental factors. The result of such development should, among
other things, be an increase in the manageability of the system
based on its inherent principles of self-organization, flexibility and
adaptability [8-10];

e internal factors, the impact of which is due to the causes and
prerequisites related to the functioning of the internal environ-
ment of the system.

The influence of internal factors should be considered in at
least two aspects [11-14]. On the one hand, internal factors in their
quality and combination determine the possibilities of developing
the production and economic system of an enterprise, its economic
potential in the broadest sense, thereby forming the prerequisites
for the adoption of certain management strategies. On the other
hand, the analysis of internal factors should help identify areas of
inefficiency that hinder the effective development of the enterprise's
production and economic system and, as a result, reserves of eco-
nomic development that can be implemented on an innovative
basis.

It is advisable to base the further grouping of factors on the na-
ture of their impact on the production and economic system of
the enterprise.

As a result of the multi-stage expert analysis conducted by
the author, key external (Table 1) and internal (Table 2) factors

influencing the mechanisms of formation of the innovative portfolio
of gas transmission construction enterprises were identified and
classified.

The complex process of strategic planning of innovative devel-
opment of a high-tech construction enterprise requires algorith-
mization with the allocation of key process blocks that ensure
the synchronous solution of the tasks of evaluation and selection
of innovative solutions, depending on the results of the analysis of
the elements of the presented factor space. The central element in
this case should be a portfolio of innovations, which in turn is char-
acterized by an internal hierarchy and includes managerial, organi-
zational, technological and technical innovative solutions selected
as a result of a multi-criteria assessment of all influencing factors,
taking into account their mutual influence.

The key analyzed characteristics of the considered innovative
solutions should include the following in accordance with the provi-
sions of current regulatory and scientific and methodological sourc-
es' [1]:

1. Scientific and technical novelty of the innovative solution.

2. The high-tech nature of the innovative solution.

3. Technical and economic effects resulting from the implemen-
tation of an innovative solution.

4. The integral economic effect resulting from the implementa-
tion of an innovative solution.

Thus, the proposed approach to developing effective mecha-
nisms for forming an innovation portfolio in gas transmission con-
struction enterprises requires the implementation of diagnostic pro-
cedures based on the identified factor framework. These procedures
are aimed, among other things, at identifying problematic areas of
production activity and determining the causes of deviations from
planned (optimal) development parameters. This, in turn, enables
the selection of optimal management solutions at the final stage,

" On approval of criteria for classifying goods, works, and services as innovative
products and (or) high-tech products for the purposes of forming a procurement plan for
such products : Order of the Ministry of Energy of the Russian Federation dated December
25, 2015, No. 1026. URL: http:/publication.pravo.gov.ru/document/0001201603010009
(rus.).

Table 1. Factorial space for the formation of an innovative portfolio of gas transportation construction enterprises. External factors

Groups Direction of influence
. . ) Factors
of factors on the innovation portfolio
Dynamics and volume of changes in industry standards (ecology, industrial safety, technical
Pressure and need for R-F19 : . . ) ) : :
) ; standards and requirements) that require a review of approaches in the innovation portfolio
Technical and regulatory changes from various - -
The degree of dependence on imported technologies, hardware, and software, and the asso-
regulators R-F20 ) : ) )
ciated risks to innovation
M-F21 Volatility of the cost of key resources (pipes, equipment, energy, machinery) and currency
risks affecting the financial model of the portfolio
) External economic — - - — - - -
Macro- and mesoeconomic conditions M-F22 | Availability and cost of credit resources to finance a capital-intensive portfolio of projects
M-F23 Investment attractiveness and budgetary opportunities of the regions for laying gas trans-
mission systems for PPP or other forms
P_F24 The degree of influence of international political risks on supply chains and technology
. . Strategic risks transfer for the portfolio
Political and geopolitical o — - - ; -
and opportunities P_F25 The level of support and priority of gas transportation construction projects in state strate-
gic programs
EN-F26 The degree to which the portfolio takes into account the specifics of work in various natural
Natural, External environmental and climatic zones (permafrost, seismic, swampiness)
climatic and ecological constraints EN.E27 The level of stricter environmental requirements (for emissions, land use, etc.) affecting pro-
ject decisions across the portfolio
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Table 2. Factorial space for the formation of an innovative portfolio of gas transportation construction enterprises. Internal factors
Groups Direction of influence
. . ) Factors
of factors on the innovation portfolio
0-F1 The degree of maturity of corporate project and portfolio management systems (availability of method-
ologies, templates, digital platforms, and passports)
0-F2 Availability and quality of knowledge base (solutions, metrics, templates) from completed gas trans-
o Ability to systematically portation construction projects for replication of innovations
Organizational | . " ; - - : . . :
) implement new management The degree of adaptability of the company’s project office to various types of projects in the portfolio
and managerial 0-F3 ) ) o s
methods (new construction, reconstruction, modernization of facilities)
0-F4 The portfolio team’s proficiency in strategic analysis, risk management, and engineering tools
0-F5 The degree of elaboration and standardization of contract models for typical scenarios of gas transpor-
tation construction
56 The share of using standard and modular technological solutions in the portfolio of projects that allow
for scaling innovation
Technolodical Influence of technological fea- 157 The degree of loading and wear of the fleet of specialized equipment for the conditions of the Far North,
6ehnNoI0gIcal |y o< on the choice of innova- swamps, difficult terrain, etc.
and production | . - — - - -
tions .58 The level of concentration of competencies in critical technologies (welding, automation, energy supply
and heavy machinery in remote areas)
T-F9 The degree of readiness for the use of BIM technologies and digital twins at all objects of the portfolio
) - L-F10 The level of dependence of the project portfolio on the remoteness of facilities from mobilization bases,
Logistics Const.ral.nts anq opportunities transport arteries, and the impact of seasonal restrictions
of logistics for innovation — - - -
L-F11 The degree of development of own or partner logistics infrastructure in key construction regions
E-F12 | The degree of capital intensity and synchronization of financial flows for portfolio projects
Financial opportunities and E-F13 | The volume and flexibility of the company’s reserve funds for testing risky management innovations
Economic constraints for the selection, EFia The quality of the system for monitoring economic indicators and cost dynamics of projects in the port-
and financial implementation and imple- . folio in real time
mentation of innovations E-Fi5 The degree of elaboration of methods for assessing the economic impact of the introduction of man-
agement innovations
C-F16 The level of accessibility and qualification of personnel for the implementation of innovative projects
in the portfolio, including in remote regions
Human resources | Human capital for the imple- C-F17 The degree to which the company’s management and administration perceive the need for constant
and social mentation of innovations managerial innovation and readiness for change
C-F18 The level of industrial discipline and work experience in conditions of increased industrial safety
requirements

aimed at overcoming these deviations through innovation-driven de-
velopment. The results of diagnostic checks of the production sys-
tem can also be used by the company's management to make
managerial decisions in connection with the development and im-
plementation of investment and innovation projects, the formation
of business plans and production programs, the improvement of
the organizational structure and reengineering of the corporate
model of the enterprise, as well as the comprehensive restructuring
of the company.

The implementation of this approach can contribute to improv-
ing the effectiveness of both innovation management mechanisms
and the strategic planning and management system of a high-tech
construction enterprise as a whole based on the justification of ra-
tional innovation priorities and optimization of organizational and
managerial processes for the formation and management of the en-
terprise's innovation portfolio.

The use of a set of identified factors is also possible as part of
the assessment of innovations in the production systems of high-
tech construction enterprises, which can contribute to the unifica-
tion of approaches and improve the effectiveness of mechanisms

for selecting and implementing innovative solutions, and the forma-
tion of an effective innovation portfolio of the enterprise.

Thus, within the framework of the performed research, the fac-
tor space for the formation of an innovative portfolio of gas trans-
portation construction enterprises has been formed and system-
atized, as well as the directions of its use in the context of solving
the tasks of innovative development of industrial and economic
systems of enterprises have been identified. At the same time, there
is a significant problem in practice that makes it difficult to apply
the results of factor analysis in order to model the organizational
and economic mechanisms of forming an innovation portfolio,
which is the subject of further research by the author. Overcoming
this issue will contribute to solving the urgent and significant task of
providing high-tech construction enterprises with the necessary
tools to make strategic decisions aimed at improving quality, reduc-
ing costs and increasing labor productivity on an innovative basis,
and, in turn, creating conditions for sustainable economic growth
and strengthening the position of the Russian investment and con-
struction complex.
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Kniouesble pakTopbl, OKa3biBaroLue
BSIUSIHME HA MeXaHU3Mbl (hopMUpOBaHUS
WHHOBaLMOHHOIO nopTdens npeanpuaTU
ra3oTpaHCNopTHOro CTpouTenbCcTBa

BbICOKOTEXHONOIMYHbIE CTPOUTENbHBLIE MPEANPUSATUSA CTanknBa-
I0TCA C HEO6XOANUMOCTbIO NMOCTOSAHHOrO BHEAPEHUS MHHOBALMOH-
HbIX PeLUeHn B Lensx noBbllLeHUs 3pPEKTUBHOCTU NPOU3BOA-
CTBa, CHWXXEHUS 3aTpaT W MOBbILLEHNS KOHKYPEHTOCMOCOOHOCTM.
MexaHn3mbl Bbi6Opa U BHEAPEHNS NMHHOBALMOHHbBIX PELLUEHUI Tpe-
6yt0T OPMUPOBAHUSA PE3YNbTATUBHBIX MOAXOA0B K 06bEKTUBHON
OLEHKe UX NoTeHumana n conyTCTBYIOLLMX PUCKOB. XapaKTepHbIM
NPVYMEpPOM BbICOKOTEXHONIOMMYHOW NOJOTPACIN CTPOUTENBCTBA AB-
nsieTca cdpepa ra3oTpaHCNOPTHONO CTPOUTENLCTBA, MPeanpuUATUS
KOTOPOW B TEKYLUMX MAKPO3KOHOMUYECKMX YCIIOBUSIX B MOMHOM
Mepe UCNbITLIBAIOT Ha cebe Bo3aencTBme 3hheKTOB 4aHHOW Mpo-
6nemaTtnkn. Cy6beKTbl paccMaTpuBaemor MOJOTPACY — BbICOKO-
TEXHONOTNYHbIE MPEANPUATUSA ra30TPAHCMOPTHOrO CTPOUTENb-
cTBa — B MpoLecce CBOEro (PyHKLMOHMPOBAHUSA UCMbITbIBAKOT
MHOroacrnekTHOe 1 pa3HoHanpaBfieHHOe BAUsiHNE DaKTOPOB BHY-
TPEHHEeN N BHELLHEeWN cpefbl. PelleHne Hay4YHOM 3apayn opraHu-
3aLMOHHO-3KOHOMWYECKOr0 MOAENNPOBAHUSA MEXaHU3MOB (hOop-
MWPOBAHNS MHHOBALMOHHOrO NOpTdeNns NPeanpuUaTUin ConpsiXXeHo
C HEOO6XOANMOCTbLIO BbISIBIIEHUSA M BCEOOBLEMIIOLLIErO aHanmaa 06-
LUMPHOro haKTOPHOrO MPOCTPaHCTBA.

B pesynbraTte npoBeAEHHOr0 aBTOPOM MHOIFO3TaNHOrO 9KCMEPTHO-
ro aHanuaa 6biv BbISBNEHbI U KNaccuduLMpOBaHbl Ko4YeBble
BHELLHWE N BHYTPEHHME (DaKTOPbl, OKa3blBaKLLMe BANSHUE HA Me-
XaHn3Mbl (HOPMUPOBAHNSA MHHOBALMOHHOIO MopTdens npeanpus-
TUIA ra30TPaHCMNOPTHOro CTpouUTeNnbCTBA. MpUMeHeHne Komnekca
BbISIBMIEHHbIX (DAKTOPOB TakXe BO3MOXHO B PaMKax OLEHKWU WH-
HOBaLlMVI B NPOM3BOACTBEHHbIX CUCTEMaX BbICOKOTEXHOJIOTMYHbIX
CTPOUTENbHBIX NPEANPUATUI, YTO MOXET CNOCOBCTBOBATb YHU(IN-
Kauuy noaxonoB Y MOBbILLIEHUIO PE3YNbTaTUBHOCTA MEXaHN3MOB
BblI6OPa U BHEAPEHUA NHHOBALMOHHBIX peLLeHnn, hopMUPOBaHUSA
3(hheKTMBHOro NnopTdens NHHOBaLNA NPEeanpPUATUS.
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