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support for industrial construction projects

Development of the Russian economy is currently taking place in an ever-changing external environment and un-
certainty related to both global economic trends and the sanctions policy against Russia. The requirement
for sustainable economic growth in such conditions is provided, among other things, by industrial construction,
which creates fixed assets and carries out their reconstruction, expansion and modernization to create condi-
tions for expanded reproduction and increased competitiveness in industry and infrastructural support for indus-
try, in the energy sector, in the field of information and communications, in the field of engineering infrastructure.
Modern forms of implementation of highly efficient and effective industrial construction are based on the practice
of construction engineering, which is applied at all stages of the life cycle (LC) of investment and construction
projects (ICP). An analysis of the current state of the investment and construction activity (ICA) market in the field
of industrial construction reveals the imperfection of existing contract support methods at various stages of LC
of ICP for industrial construction and insufficient integration of the required adequate forms of engineering under
the guidance of a single integrated contractor, which often leads to a delay in the commissioning of capital con-
struction facilities, additional costs incurred by investors and replacement of contractors during the implementa-
tion of ICP, followed by judicial resolution of financial disputes between contractors and customers. In addition,
the modern competitive environment requires the commissioning of facilities with innovative and effective char-
acteristics that can be provided by an integrated engineering approach that takes into account the relationship
between the technological and organizational and managerial environment at all stages of LC of an industrial
construction facility that is developing in time and space. Thus, the current problems of the current state of ICA
in the field of industrial construction highlights the need to develop the principles of an integrated engineering ap-
proach in relation to industrial construction and to develop on their basis an organizational and economic mech-
anism for the implementation of integrated contractual support for industrial construction projects that increase
the economic efficiency and effectiveness of integrated construction contracts (ICC).

Keywords: complex construction contracts, industrial construction, construction engineering, principles of the en-
gineering approach, organizational and economic mechanism

INTRODUCTION industrial construction within the framework of ex-

panded reproduction.

An analysis of implemented ICP in industrial
construction shows that the commissioning of in-
dustrial construction facilities is associated with
high risks of delayed commissioning [1-3], exceed-
ing the cost of construction [4, 5], and changing
contractors [6—8] during the implementation of ICP.
This problem is associated with long project imple-
mentation times and financing intensity [9], high la-
bour intensity and staff qualifications, a high pro-

The development of any modern economy is
based on material production, energy and engineer-
ing infrastructure, ensuring its normal functioning
and sustainable growth. Since 2019, there has been
an increase in the obsolescence of fixed assets
(2019 — 37.8 %, 2020 — 39 %, 2021 and 2022 —
40.5 %, 2023 — 41.2 %)", which require reconstruc-
tion, while the trend of economic production also
shows steady growth?, which indicates an increasing
burden on aging fixed assets that need to be recon-

structed or decommissioned in the coming years,
replacing them with new ones. The assessment
of the main factors limiting the growth of production
reveals the uncertainty of the economic situation as
the main one (31-61 % of the total number of factors
for the main types of economic activity in industry)®.
At the same time, the requirements of economic de-
velopment determine the need to ensure the growth
and expansion of industrial enterprises, their infra-
structure, including electricity and heat, information
and communications, engineering infrastructure, in-
cluding residential areas for social and environmental
stability. All this is mainly provided by sustainable

portion of complex and large-sized technological
equipment requiring specialized forms of delivery
to the construction site, highly professional installa-
tion and commissioning supervision, the need
to adapt unified organizational, technological
and managerial approaches to the unique charac-
teristics of an industrial construction facility,
the need to take into account a large number of reg-
ulatory and legislative acts, compliance with re-
quirements in the field of environmental and indus-
trial safety, industrial production technologies
and technological processes, sanitary and envi-
ronmental standards, duration and complexity

1 Fixed assets and other non-financial assets. Data from Rosstat: rosstat.gov.ru/folder/14304. (rus.).
2 Industrial production in Russia. 2023: Stat. sat. Rosstat. Moscow, 2023; 13-29. (rus.).
3 Industrial production in Russia. 2023: Stat. sat. Rosstat. Moscow, 2023; 43. (rus.).
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of commissioning, and training requirements for operational per-
sonnel.

Since an industrial facility is unique in terms of its combination
of technical, technological, layout, structural, organizational, environ-
mental and other characteristics (this conclusion can be drawn from
a number of works in the field of industrial construction [10-13]),
its construction requires unique competencies and experience,
which are provided by integrated construction engineering.

The resolution of contradictions between the uniqueness
of an industrial construction facility, which must be commissioned
within the planned time frame, with the required characteristics
and qualifications of performers implementing of ICP at various LC
stages should be resolved both at the stage of preparing the selec-
tion of a qualified contractor and forms of interaction between pro-
ject participants, and at the stage of direct implementation of con-
struction contracts through the use of integrated construction
engineering based on the principles of developed for industrial
construction, This means that contractual support is an important
tool for highly efficient and effective ICP implementation. The devel-
opment of the principles of the engineering approach in relation
to industrial construction makes it possible to solve the scientific

problem of modeling the organizational and economic mechanisms
of contract support for industrial construction.

SCIENTIFIC AND METHODOLOGICAL PRINCIPLES

OF ORGANIZATIONAL AND ECONOMIC MODELING

OF CONTRACT PROVISION AND IMPLEMENTATION
OF ICC IN THE FIELD OF INDUSTRIAL CONSTRUCTION
BASED ON THE ENGINEERING APPROACH

The study revealed the nature [14] and features of contract sup-
port for industrial construction, which determine the feasibility
of developing and implementing an engineering approach that pro-
vides a comprehensive solution to innovative tasks for the construc-
tion of industrial and infrastructural facilities unique in their content,
energy facilities, information and communication facilities, engi-
neering infrastructure facilities, including residential areas.

The analysis of design-oriented engineering models of industrial
construction of technically complex facilities allowed the author
to develop and propose the principles of an engineering approach
in industrial construction (Table 1), the implementation of which
makes it possible to increase the effectiveness of complex construc-
tion contracts and ICP in general at all stages of the LC of facility.

Table 1. Principles of the engineering project-oriented approach in the implementation of ICC in industrial construction

Principles Description

Expression

Specific weight of the positive and negative effects of integration.
Economic effect of integration.

#1/2025

Integration principle

Combining scientific knowledge and experience to solve engineering,
technological, organizational, managerial, supervisory, and produc-
tion tasks to achieve the goals of ICC, the criterion of effectiveness
of which is practical implementation with maximum efficiency

Shorter ICC implementation time.

Improvement of the technical characteristics of the facility.
Increasing the organizational and technological reliability of ICP
implementation.

Speed of managerial decision-making

Goal setting principle

The focus of engineering activities is on achieving project objectives, stra-
tegic corporate and/or government objectives, and stakeholder satisfaction

Percentage of project goals achieved (general, intermediate).
Degree of stakeholder satisfaction

Timeliness principle

Compliance with the current state of scientific and technological pro-
gress, project requirements and deadlines for the implementation of ICC

Dynamics of increasing the speed of decisions made

Controllability principle

Ensuring the manageability and interconnection of all ICC implemen-
tation processes under the supervision of an engineering consultant
(project manager) and a project-oriented office

Degree of controllability (completeness).
Proportion of output managed results.
Percentage of deviations from the set parameters.
Project resilience to external influences

Functionality principle

Compliance of engineering solutions with the specific functions
of the facility and the elements of ICC implementation (specialization
of personnel, technology, processes)

Compliance of engineering solutions with their functional
purpose

Rationality principle

Ensuring a more rational use of project and facility resources, the va-
lidity of the application of engineering methods and forms, the use
of the best means to achieve goals, maximizing the desired result with
limited available resources and funds

Solving optimization problems

Modularity
tion) principle

(formaliza-

Accumulation of standard modules (models, mechanisms, solutions)
for scalability, taking into account adaptation

Dynamics of accumulation of standard modules

Efficiency principle

Provability of a positive result at the stage of protection of an engi-
neering solution and its implementation

The ratio of result to cost in terms of time, cost and quality

Measurability principle

Engineering results are measurable

In natural terms.
In economic indicators (profitability, marginality, labour savings).
Stakeholder satisfaction

Innovation principle

Continuous improvement of products and processes

Risk reduction.

Cost reduction.
Increased efficiency.
Reduction of live labour
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> End of the Table 1
Principles Description Expression
Flexibility principle Average changeover time of a technological system relative
to the total i fits effecti tion (technological flexibility).
Ensuring adaptability to constantly changing external and internal fac- N e.oa. me o |se & |ve.olpera fon (technological lexibilty)
tors of ICP implementation Organizational flexibility coefficient.
P Cost-effectiveness of increasing the flexibility of the production system.
Proportion of completed change requests and their effectiveness
Customer  orientation

principle

Engineering solutions are aimed at satisfying the customer of the fa-
cility’s products or processes and the ICC stakeholders

Customer satisfaction with the result of engineering solutions
adopted for implementation

Specialization principle

Engineering provides the accumulation of competencies and work ex-
perience in this sector of industrial construction and related sectors

Increase in the proportion of specialists with the required qualifications.
Increase in the share of completed projects in this field, climatic
and geographical conditions.

Increase in the proportion of facilities completed on time without
deviations from the original contract price and with guaranteed
technological performance

Development principle

pand, replace parts, and accumulate information

Accounting for the variability of the system, its ability to develop, ex-

Reflects the interrelationship of all previous principles

Such principles are inextricably linked to project management
and construction engineering, which complement each other.
The developed principles closely correlate with state standards
in the field of construction engineering and project management, in-
cluding the developed principles of ICP management in the field
of industrial construction [15] using integrated contracts such as EPC
(engineering, procurement and construction).

In this regard, the most relevant form of implementation of this ap-
proach in the construction of industrial facilities is EPC contracting

within various boundaries, depending on the needs of the customer,
the construction site and the financial and investment schemes
of the project, which is characterized by an integrated engineering ap-
proach and a project-oriented management paradigm.

Based on the principles and targets for managing the most sig-
nificant factors affecting the criteria of efficiency and effectiveness,
in order to reduce losses and find reserves to ensure the sustaina-
bility of the ICC implementation, the author proposed the following
indicators of ICC LC sustainability (Table 2).

Table 2. ICC LC sustainability indicators

Number ICC LC sustainability indicator Calculation methods
1. According to the mastered volume.
st Degree of deviations from the planned tar- | 2. By deviation from the planned deadlines.
1 gets for the completion of the stages 3. On labour productivity.
4. By generation
Degree of deviations in quality indicators | 1. Proportion of rejected works or returned for revision.
st at the stages of engineering surveys, design, | 2. Percentage of changes in the project documentation due to errors or insufficient research at the survey
2 construction, comprehensive testing, per- | stage.
sonnel training and commissioning 3. Percentage of deviations from the contract price due to unaccounted expenses
St Degree of utilization of the production sys- | 1. Level of proportionality of staff workload depending on the type and complex of work.
8 tem 2. Proportion of machines and mechanisms that are idle
, . 1. Percentage of decisions taken by the customer on change requests with deviations from the contractu-
Dynamics of decisions made by the custom- , .
) al deadlines for responding to change requests.
St, er when requests for changes are received L
(speed of response to changes) 2. Percentage of change requests returned to the contractor for revision.
p p 9 3. Percentage of decisions made by the customer without any requests for changes from the contractor
1. Share of changes in the cost of the stages specified in the supplementary agreements in the contract price.
Sty Dynamics of changes in the cost of stages | 2. Share of the contract price change.
3. Proportion of incomplete development stages during the transition to the next stage
1. CSAT by polling.
st Customer satisfaction level 2. Proportion of complaints from the customer.
6 3. Proportion of escalated issues at a higher level of the hierarchy in the organization.
4. Stakeholders’ satisfaction after achieving the project objectives (intermediate and final)
1. Percentage of deviations from the investment schedule.
St, Investment intensification 2. Proportion of overdue payments to executors and sub-executors.
3. Share of reserves used for the investment of the project
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Number ICC LC sustainability indicator Calculation methods
1. Proportion of staff performing related duties on the project.
Sty Dynamics of labour shortage 2. Percentage of work not completed on time due to lack of staff.
3. Deviation of the number of personnel from the planned targets
Proportion of changes in technical solutions ) " .
) - 1. Proportion of critical path changes in the calendar and network schedule.
Sty agreed by the customer affecting the timing ) e "
2. Proportion of reserve reductions in non-critical work
and cost
1. Proportion of work suspensions due to technical reasons.
2. Proportion of work suspensions due to violations of occupational safety and industrial safety.
3. Proportion of work suspensions due to weather conditions.
st Proportion of work suspensions affecting | 4. Proportion of work suspensions due to non-delivery of inventory.
10 the timing and cost 5. Proportion of work suspensions due to non-payment.
6. Proportion of work stoppages due to inconsistent flows.
7. Proportion of work suspensions due to social reasons (strike, non-payment of wages, deterioration
of working conditions, etc.)
) . 1. Percentage of unfulfilled tasks related to the implementation of government concepts, programs, plans,
Degree of compliance with government pro- .
Sty rams orders, and investment programs.
g 2. Percentage of deviations from the planned program indicators
st Share of technical supervision and execu- | 1. Critical weight of the regulations allowing the suspension of work or activity of the enterprise.
12 tive authorities’ complaints 2. Degree of satisfaction of the inspecting and supervisory executive authorities
st Percentage of deviations from the terms | 1. Percentage of deviations from the terms of the contract allowing the termination of the contract.
3 of the contract 2. Percentage of deviations from the terms of the contract allowing the suspension of financing
) 1. Share of replaced sub-executors in the total amount of the contract.
Share of replaced sub-executors in the pro- ) . -
Sty, . . 2. Proportion of sub-executors who received a ban on continuing work.
cess of ICC implementation ) .
3. Proportion of uncoordinated sub-executors by the customer
1. Share of innovations that shorten construction time.
Share of implemented innovations that re- | 2. Share of innovations that reduce the cost of ownership of an object.
Stys duce the time, cost or improve the quality | 3. Share of innovations that increase labour productivity.
of work and the facility itself 4. Share of innovations that increase efficiency.
5. Share of innovations that reduce harmful emissions
Proportion of violations of safety, labour | 1. Proportion of delays in the critical path of the calendar and network schedule due to violations of occu-
Stig protection and industrial safety that led | pational health and safety, industrial safety.
to the suspension of work or fines 2. Proportion of fines and penalties due to violations of occupational health and safety, industrial safety
) L 1. Critical level of fines and penalties preventing the financing of the project by the contractor.
Sty; Share of applied penalties in the cost of ICC ) ) .p P g g prol y
2. Proportion of claims against the contractor
Proportion of claims and complaints received | 1. Critical level of claims and complaints that do not allow continued financing of the contractor or sub-executors.
Styg by the general contractor and subcontractors | 2. Critical level of claims and complaints, which does not allow the use of the results of the work.
affecting cost, timing and quality 3. Critical level of claims and complaints, due to the critical failure of deadlines
Proportion of risks that have resulted | 1. Proportion of documented risks that resulted in an increase in value.
Styg in negative changes in the cost, duration, or | 2. Proportion of documented risks that resulted in increased deadlines.
quality of the project 3. Proportion of documented risks that have led to a deterioration in the quality of the facility or work
Percentage of decisions made by the cus- | 1. Percentage of the contractor’s obligations fulfilled by the customer.
Sty tomer for the contractor as part of the fulfill- | 2. Critical level of decisions (technological, organizational, financial) made by the customer on issues
ment of the contractor’s obligations in the contractor’s area of responsibility
Percentage of deviations in the delivery time ) ) ) - - -
st of equi nﬂent and materials to the cor?;truc 1. Proportion of delivery time deviations that affected the timing of the critical path.
2 tionqsits 2. Proportion of delivery time deviations that affected the intensification of flows
st Proportion of project goals not achieved (in- | 1. Percentage of project goals achieved within the planned time frame.
2 termediate and final) 2. Proportion of intermediate goals achieved that affect the achievement of the final goals of the project
1. Number of calendar and network schedule changes agreed upon by the customer.
2. Number of management decisions made that deviate from the documented deadlines in the project of-
Styg Degree of controllability (completeness) fice protocol.

3. Proportion of unforeseen risks that have occurred.
4. Proportion of risks documented by the customer in the contractor's documentation area of responsibility
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The mechanism of ICC implementation in industrial construction

Stages of ICP ;ﬁgg{ef@' ‘

frepm — oo oo oo e e e e e e e e e e e e e e e e e e e e e e e e e |
Hgggf&?ﬁy) \(r%gramo‘lntge objed —( Need for new construction, reconstruction, modernization or expansion |
afwhswofn }

of the future "
Analytical block |
Wity (L TR S 1
Conceptual Conceptual engineering (conceptual analysis) |
analysis an integrated approach to the development of the concept of the future facility at the early stages of the project }

Analysis - .

i Analysis of advanced Preliminar |
of the eatfgg%r%?;&wmem technologies, licensors grgamzanonya| Uncertainties and |
and the functioning features preliminary selection of site structure and required risks, external and |

of the future facility placement options, preliminary resources for internal (expert |
in interaction with technological calculations and the subsequent stages analysis) !
the external environment alist of basic equipment of project LC }
Analysis of investment strategy variability }
|
I |
|
|
|
o |
Preliminary Investment recommendations, |
technological confirmed by calculations |
B scheme and for making a decision |
placement on the further continuation |
on the land plot of the project |
|
|
Investment and financial engineering }
} ) Possible instruments |
ITveslmlfInl atna‘\ysls \lnvelslmeﬂl H;ks and for attracting financing Key_pgﬂorﬁmance [+— }
of possible strategies leveling mechanisms and resenving finances indicators !
|
Cost engineering |
Price analysis of required Analysis of cost reduction Economic external risks }
resources (labor, machinery, goods) opportunities due to internal reserves (inflation, exchange rates) |
|
[— |
Aggregated calculation }
of the maximum contract price |
prices |
|
|
|
|
Conceptual model |
confirmed by detailed calculations (a conceptual project in the form < }
of an information model) |
|
!
f}j‘ig.”gﬂ Planning Goal setting block }
Ly of Iﬁg%rgglzland Dg;‘mgg }Qfeg‘ofgdiges Approval of the form of financing Prequalification of complex }
objectives milestones, and ris} (by the customer/co-financing contractors (separate procedure |
of the project allocation boundaries financing by the contractor) and/or market monitoring) |
|
F;)rmation Block of justification for choosing the optimal contract support model }
o — ——
requirements Determination of crucial indicators }
Ag[?mggt‘gf;ggwxx Availability and extent of contracto's Customer's competencies in |
maturity ability to self-finance managing contractors |
|
Degree of integration and Availability of ready-made or adaptive Pricing strategy !
specialization of complex technological and organizational solutions (willingness to pay for risk) }
contractors from integrated contractors willing pay ! |
|
—»[ Variable contract modeling } |
|
Choosing the optimal contract strategy }‘ }
|
|
Integral indicator !
of the stability of ICC LC |
|
|
|
Formalization block |
Initial maximum contract price Refund ) Details of work Dividing list Distribution of risks between |
or the open price of the contract price and payments of goods the customer and the contractor }
- |
. R . . Essential terms of the contract, according to the Civil Code |
’ An integral indicator of the sustainability of the contract implementation of the Russian Federation and Corporate requirements |
|
|
> Draft contract with }
> applications |
|
|
Choosing a performer |
|
Ny " |
Cregmon, De§|gﬂ Implementation block |
testing, verification, |
deployment, Requirements, Full range of construction engineering |
completion Implementation Conclusion !
: , Contract i |
vagdal\on of the contract Implementation modification Completion |
an |
Verification A block for monitoring the results for each ICC LC |
Commis- Construct }
sioning onsruction i
Early stages ian (i (including Stages [
g ultl |CCg Des&;gnl(nleﬂ:r\i%dmg comprehensive Commis- of maintenance Warranty }
implementat 9 9 testing and training sioning of operation when obligations |
ion surveys) of operational included in ICC |
personnel) |
|
Maximizing the combination of jobs |
|
|
|
|
4 I
| |
|
|
Causes, reserves, P !
i i Integral indicator
uncertainties, risks, of the slaillty of 10C LG <«
costs |
|
7777777777777777777777777777777777777777777777777777777777777777777777777777777777 |



HeaBmXnMMOCTb: 3KOHOMUKA, ynpaeneHune

MexayHapoaHbI Hay4YHO-TEXHUYECKUI XYpHan

JKOHOMMKA N MEHE[LXMEHT HEABUXUMOCTH

#1/2025

21

The methodological approach to the formation of the ICC im-
plementation mechanism in industrial construction involves further
formalization of ICC LC sustainability objective function.

ORGANIZATIONAL AND ECONOMIC MECHANISM
FOR THE IMPLEMENTATION OF COMPLEX
CONTRACTUAL SUPPORT FOR INDUSTRIAL
CONSTRUCTION PROJECTS

To implement the developed approaches within the framework
of contract provision and implementation of ICC in industrial con-
struction, a model for choosing optimal contract forms and a mech-
anism for the formation and implementation of ICC has been formal-
ized (Fig.).

At the stage of project initiation using construction engineering
in the early stages of the project (conceptual engineering, invest-
ment and financial engineering and cost engineering), the mecha-
nism includes blocks for collecting information about the planned

construction site, analysis and evaluation to make a decision
on the continuation of the project and the creation of an information
and conceptual framework for contract modeling, the preliminary
location of the facility and the flow chart, collectively representing
the information model of the object. At the stage of requirements
development, an integral ICC LC sustainability indicator is formed,
which is formalized as an appendix to the contract with the evalua-
tion methodology, for controlling during the implementation
and at the end of the project.

In case of deviations from the planned sustainability indicators
during the implementation of the ICC at each of the LC stages,
a search is carried out for causes, reserves, risks, and an assess-
ment of the costs of corrective actions (Table 3).

As part of the studly, it is necessary to carry out a calculated ap-
probation of the developed scientific and methodological provisions
for the implementation of the mechanism of integrated contract sup-
port and the implementation of projects in the field of industrial

Table 3. Controlling the indicators of organizational and economic efficiency of ICC in industrial construction

Pre- Design/ Procure- Construc-
Number | ICC LC sustainability indicator Corrective actions project | engineering ment/ tion/com-
stage surveys delivery missioning
Degree of deviations from Variability depending on the identified causes: manageri-
St the planned targets for the com- al, economic, organizational, psychological response ’ ’ ’ ’
pletion of the stages ’ ’ ’
Degree of deviations in quality in- | 1. Intermediate verification of the results within
dicators at the stages of engineer- | the framework of the information model of the facility.
St, ing surveys, design, construction, | 2. Conclusion of an agreement with an independent ex- - . . .
comprehensive testing, personnel | pert organization responsible for regulatory control
training and commissioning of documentation and construction control
1. Hiring additional staff.
st Degree of utilization of the pro- | 2. Rational allocation of labour resources. _ . . .
3 duction system 3. Provision of additional machines and mechanisms.
4. Additional unscheduled financing
Dynamics of decisions made by 1. Attracting additional resources to analyze change re-
the customer when requests
St, . quests. . . . .
for changes are received (speed )
2. Staff professional development
of response to changes)
Dynamics of changes in the cost 1. Employing additional personnel for cost analysis.
Sty of stages 2. Analysis of the causes of under-development and man- - . . .
agement decision-making
1. Analysis of the causes of dissatisfaction and ranking
Stg Customer satisfaction level according to the degree of impact on the project. . . . .
2. Adjusting project objectives and informing stakeholders
1. Opening of an additional credit line.
2. Financing of sub-executors at the expense of the cus-
St, Investment intensification tomer. - . . .
3. Analysis of reserves for continued financing.
4. Go-financing
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> Continue of the Table 3
Pre- Design/ Procure- Construc-
Number | ICC LC sustainability indicator Corrective actions project | engineering ment/ tion/com-
stage surveys delivery missioning
1. Creation of an additional structural unit for the search
) and recruitment of personnel.
t Dynamics of | r short - . . .
Sty ynamics of labour shortage 2. Retraining and advanced training.
3. Hiring additional sub-executors
Proportion of changes in techni-
rop '. ges! ! 1. Analysis of the causes of changes.
cal solutions agreed by the cus- : ) - )
Sty ) e 2. Ranking of new requirements and rejecting minor ones - . . .
tomer affecting the timing . -
that do not affect the project objectives
and cost
. ) 1. Analysis of the reasons for the suspension of work.
Proportion of work suspensions A ) e
Sty ) o 2. Variability depending on the identified causes: manage- - . . .
affecting the timing and cost ) ) - .
rial, economic, organizational, psychological response
1. Analysis of the compliance of the project objectives
with government programs.
St Degree of compliance with gov- | 2. Analysis of the appropriateness of additional costs
n ernment programs for the implementation of government programs.
3. Analysis of the possibility of implementing government
programs
Share of technical supervision 1. Strengthening internal oversight.
Sty and executive authorities’ com- | 2. Use of reserves for correcting comments and prescrip- - - - .
plaints tions
- 1. Analysis of the reasons for the suspension of work.
Percentage of deviations from A ) e
Sty 2. Variability depending on the identified causes: manage- - - - -
the terms of the contract ) ) - .
rial, economic, organizational, psychological response
1. Strengthening control over the coordination of sub-
executors.
Share of replaced sub-executors xecutor ) , )
) ; 2. Strengthening the customer’s control over the fulfill-
Sty in the process of ICC implemen- Do - . . .
tation ment of sub-executors’ obligations.
3. Strengthening the customer’s control over the fulfillment
of the general contractor’s obligations to sub-contractors
Proportion of violations of safe- | 1. Strengthening internal oversight.
st ty, labour protection and indus- | 2. Conclusion of an agreement with an independent ex-
1 trial safety that led to the sus- pert organization responsible for regulatory control
pension of work or fines of documentation and construction control
. ) 1. Analysis of the reasons for the suspension of work.
Share of applied penalties A ) e
Styg ) 2. Variability depending on the identified causes: manage- - . . .
in the cost of ICC ) ) o )
rial, economic, organizational, psychological response
Proportion of claims and com- . .
.p ) 1. Analysis of the reasons for the suspension of work.
plaints received by the general A ) e
Sty; 2. Variability depending on the identified causes: manage- - . . .
contractor and subcontractors rial, economic, organizational, psychological response
affecting cost, timing and quality ’ » 01 el 9 p
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End of the Table 3
Pre- Design/ Procure- Construc-
Number | ICC LC sustainability indicator Corrective actions project | engineering ment/ tion/com-
stage surveys delivery missioning
Proportion of risks that have
ropor I. " . v 1. Analysis of the reasons for the suspension of work.
resulted in negative changes e . . o
Stig . . . 2. Variability depending on the identified causes: manage- - . . .
in the cost, duration, or quality ) ) L ) )
. rial, economic, organizational, psychological reaction
of the project
Percentage of decisions made
1. Change of performers.
by the customer for the contrac- L L ) o
Styg ) 2. Hiring an engineering consulting organization from . . . .
tor as part of the fulfillment ) ) . .
, I the field of industrial construction
of the contractor’s obligations
Percentage of deviations ) .
. g . Ve ) 1. Analysis of the reasons for the suspension of work.
in the delivery time of equip- o ) o
Sty . 2. Variability depending on the identified causes: manage- - - .
ment and materials to the con- . ) - .
S rial, economic, organizational, psychological response
struction site
) ) 1. Analysis of the reasons for the suspension of work.
Proportion of project goals not o ) e
Sty4 . ) ) ) 2. Variability depending on the identified causes: manage- . . . .
achieved (intermediate and final) | ) - .
rial, economic, organizational, psychological response
- 1. Analysis of the reasons for the suspension of work.
Degree of controllability (com- e ) o
Sty, leteness) 2. Variability depending on the identified causes: manage- - . . .
p rial, economic, organizational, psychological response

construction. As part of the testing, it is necessary to form an integral
indicator based on an analysis of the specifics of the implementation
of a specific ICP in the chosen field of industrial construction, to pre-
dict the resulting economic effects achieved by minimizing negative
effects at all stages of ICC LC. The calculated effects of the imple-
mentation of the developed methodological provisions and practical
recommendations will serve as the basis for further improvement
of ICP implementation mechanisms in industrial construction.

CONCLUSIONS

1. Development and improvement of the sustainability of ICP in in-
dustrial construction under the influence of negative factors should be
based on the application of integrated design-oriented engineering
approaches to the development and implementation of ICC, including
mechanisms for integrating engineering activities and harmonizing
the interaction of stakeholders at various stages of the project life cy-
cle, taking into account the introduction of innovations.

2. The most adequate models of construction contracts for the im-
plementation of integrated project-oriented engineering are EPC con-
tracts, which provide advantages over other types of contracts.

3. Developed principles of contract support in the field of indus-
trial construction within the framework of expanded reproduction
make it possible to form a target mathematical and economic func-
tion of the integral ICC LC sustainability indicator in relation to in-
dustrial construction.

4. Developed principles and mechanism aimed at improving
the effectiveness of ICP implemented by ICC, taking into account
the principles of engineering activities in the field of industrial con-
struction and, in particular, design-oriented management systems,

as well as industry-specific features of the construction sector, can
ensure the sustainability and development of industrial construction
in general.

5. Scientific and practical research results and recommenda-
tions can ensure the sustainable growth of domestic engineering
in the field of industrial construction and improve competencies
in the field of design-oriented systems, harmonizing the interests
and goals of ICA participants. The results obtained can be used
in the activities of customer enterprises in the field of industrial
construction, corporate associations in the field of industry, taking
into account their territorial and industry specifics. A promising
area of further research is the development of scientific and meth-
odological approaches to assessing the sustainability of ICP
in a turbulent economy and the requirements of accelerated in-
dustrialization.
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OpraHVISaLWIOHHO-GKOHOMI/I‘-IGCKVII7I
MeXaHU3M peanun3almn KomMnyiekKCcHoro
KOHTPAKTHOro ob6ecne4vyeHus NnpPoeKToB
NMPOMbILLIJIEHHOro CTpouTeJibCTBa

B HacTosee BpeMs pa3BuUTUE OTEYECTBEHHOW 3KOHOMWKMU
NPOMCXOAUT B NMOCTOSHHO MEHSIOLLENCA BHELLUHEW Cpeae U He-
onpepeneHHoCTH, CBA3aHHbIX KaK C MUPOBBIMWU TEHAEHLMAMMN
rno6anbHON 3KOHOMUKM, TaK N C CAHKLMOHHOWM NOMIUTUKOW B OT-
HolleHun Poccuun. Tpe6oBaHne yCTOMHMBOrO 3KOHOMUYECKOrO
pocTa B Takux ycnoBusax obecneymBaeTcs, B TOM 4ucne, npo-
MbILUNIEHHBIM CTPOUTENBCTBOM, KOTOPOE CO3[aeT OCHOBHbIE
hoHAbI M NPOBOANT UX PEKOHCTPYKLMIO, pacLUMpeHne u Moaep-
HU3auuo ANs co3naHus YCoBUA pacLUMPEHHOro BOCMPON3BOA-
CTBa W NOBbILLIEHUS KOHKYPEHTOCNOCOOHOCTH B MPOMBbILLIIEH-
HOCTU M MHAPACTPYKTYPHOM 06€CNeYeHNn NPOMBILLIEHHOCTH,
B 3HepreTuke, B 0651acTu NHopmaLumm n ces3u, B cepe co-
30aHu1s MHXEeHEePHON nHApacTpykTypbl. CoBpeMeHHblE (hOPMbI
peanu3auumn BbICOKO3I(AEKTUBHOrO U pe3ynbTaTMBHOIO Npo-
MBbILUNIEHHOrO CTPOUTENLCTBA OCHOBAHbI HA MPaKTUke CTPou-
TENbHOIO0 MHXWHUPWHIa, KOTOPbLIA NPUMEHSAETCSA Ha BCEX dTa-
nax >Xu3HeHHoro uukna (ML) nHBECTULMOHHO-CTPOUTENBHBIX
npoektoB (UCI). AHann3 TekyLero COCTOAHNA pbliHKa MHBE-
CTULMOHHO-CTpOoUTENbHOW aeaTtensHocTh (MCH) B cohepe npo-
MbILLUIEHHOTO CTPOUTENLCTBA BCKPbIBAET HECOBEPLUEHCTBO
CYLLECTBYIOLLMX METOAO0B KOHTPAKTHOrO 06ecnevyeHns Ha pas-
nun4Hbix aTanax XL VUCI npombIWeHHOro cTponTenscTea
M HE[OoCTaTOYHYI MHTerpauuio TpebyemMbix afekBaTHbIX hopM
WHXWUHVUPWHIa NOA PYKOBOACTBOM €AMHOM0 KOMMIEKCHOro Nog-
psg4YMKa, 4TO 4acTo MPMBOJUT K CPbIBY CPOKOB BBOAA B 3KC-
nnyaraumio 06beKTOB KanmTanbHOro CTpoMTeNnbLCTBa, [OMNON-
HUTENbHbIM 3aTpaTaM MHBECTOPOB W 3aMeHe Moapsa4YvMKOB
B npouecce peanusauuun UCI1 c nocnegytowmnm cyge6HbiM pas-
pelueHnemM (MHaHCOBbBIX CMOPOB MeXAy noapsg4yMkamu u 3a-
Kasynkamu. Kpome Toro, CoBpemMeHHas KOHKypeHTHas cpefa
TpebyeT BBOAA B 3KCMyaTaumio 06bEKTOB C NHHOBALMOHHBIMU
N 3PPEKTUBHBIMU XapakKTEPUCTUKAMM, KOTOPbIE MOFYT 6bITb
o6ecneYveHbl KOMMIEKCHbIM MHXWUHUPUHIOBBIM MOAXOA0M, y4u-
ThIBAKOLLMM B3aMMOCBA3b TEXHOMOMMYECKON N OpraHn3aLmoH-
HO-yMpaBJfieHYeCKOM cpefbl Ha Bcex aTtanax XL passuBatoLLie-
rocs BO BPEMEHU U NPOCTPaHCTBE 06bEKTa MNPOMBbILLIIEHHOrO
cTpouTenbcTBa. Takum o6pas3om, akTyanbHas npobnemartu-
Ka coBpemeHHoro coctosHus VCL B cdepe NpoMbILLNEHHOrO
CTPOUTENBCTBA BbIBOAUT Ha MEPBbIN NaH HE06XOANMOCTb Bbl-
paboTKN NPUHLMMNOB KOMMNEKCHOIO MHXWHUPUHIOBOrO NOAXO-
[Aa NMPUMEHUTENBbHO K MPOMBbILLIIEHHOMY CTPOUTENbLCTBY M pas-
paboTKM Ha UX OCHOBE OpPraHM3auLNOHHO-3KOHOMWUYECKOrO
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