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Integral assessment of resource and innovation
potential of industrial housebuilding
enterprises: mechanism of formation taking
into account risks and uncertainty

The article highlights the significance of the resource and innovation potential of industrial housebuilding enterprises
in the context of the rapidly changing global economic environment. The author emphasizes the need to develop
a mechanism for a comprehensive assessment of this potential in order to provide a comprehensive understand-
ing of the strengths and weaknesses of the enterprise and to identify areas for improvement. The proposed mecha-
nism for assessing resource and innovation potential takes into account both internal and external factors affecting
the enterprise. The authors suggest that this approach can lead to a more accurate and reliable evaluation of the en-
terprise's potential, as it considers both the resources available to the enterprise and the external factors that may im-
pact its performance.

The article also points out the importance of risk management in the enterprise capacity assessment process.
The proposed mechanism takes into account risks and uncertainties associated with the activities and devel-
opment of an enterprise, allowing decision-makers to identify potential risks and develop appropriate strate-
gies to manage them. The study concludes that the proposed mechanism can be used as a tool for decision-
making related to the development of industrial housebuilding enterprises. The authors suggest that the results
of the study can be of interest to specialists in the field of innovation management, risk management, and in-
dustrial housebuilding, as well as to business owners and government agencies involved in the development
of this sector.

Keywords: industrial housing construction enterprises, risk and uncertainty, investment, resource potential, eco-
nomic reliability
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In the most general form, the complex analysis
of the production process for construction industry
enterprises includes the following main stages:

and a rapidly changing economic environment,
construction industry enterprises need to have
a well-developed resource and innovation potential
in order to operate effectively and be competitive in
the market [1]. However, assessing such potential is
not always an easy task, especially considering
the risks and uncertainties associated with enter-
prise activities.
A systematic and comprehensive analysis of
the production and construction process of an en-

I n an unstable geopolitical situation in the country

e assessment of production intensity;

¢ analysis of production and product sales;

¢ analysis of product (object) technological fea-
sibility;

¢ analysis of fixed asset utilization;

¢ development and analysis of operational, tac-
tical, and strategic tasks.

The risk assessment of the strategy of industrial

terprise is associated with its comprehensive evalu-
ation of organizational and economic stability.
Therefore, before starting the analysis, it is advisa-
ble to group the production factors and identify
the reserves that can be used. Factors are a combi-
nation of elements and causes that affect
the change in the controlled indicator taken as a cri-
terion. The factors are classified depending on
the purpose and objectives of the analysis [2]. If
the analysis is carried out to identify the reserves
that intensify the production process, then factors
are divided into three groups: extensive, intensive,
and integral.

The grouping of factors will change when set-
ting other analysis tasks. After selecting factors, as-
sessing their significance and classifying them into
groups and levels, it is possible to move on to
the analysis of specific production tasks.

A comprehensive assessment of production in-
tensity is reduced to comparing indicators of pro-
duction-technical and financial resources.

housing construction enterprises of the territorial in-
vestment and construction complex engaged in
the implementation of housing construction pro-
grams involves a thorough study of the sociological,
scientific and technical, marketing, and technologi-
cal situations in the real estate market (Fig. 1).

Risk factors and uncertainties

Fig. 1. General scheme for classifying risk fac-
tors for industrial housing construction enterprises
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At the present time, the forecasting of risk and income is one of
the key concepts in the economic activities of industrial housing con-
struction enterprises [3]. Based on the existing classifier, possible
risks and uncertainties in the economic activities of industrial housing
construction enterprises can be divided into the following categories:

1) national;

2) sectoral,

3) territorial-regional;

4) project-specific;

5) local.

Country risks for industrial construction companies are unman-
ageable, while industry risks are difficult to manage. Territorial-re-
gional risks include changes in municipal and regional construction
and legal regulations, tax requirements, changes in consumer pref-
erences, etc. [4].

To date, it is practically impossible to completely eliminate
the negative impact of risk on the economic activities of construc-
tion companies. Let's consider risks that can be managed and re-
duce their negative impact on the further economic activities of
construction companies:

e investment risks associated with the construction phase of
the project's life cycle, i.e., the probability of loss of assets of
an economic entity due to inefficient choice of investment and
construction project, as well as an increase in the cost of
the project at individual stages and phases of its life cycle,
the nature and quality of management of the technical and
technological components of the project (for example, risks of
ensuring qualified labor resources, equipment, building ma-
terials, design errors, accessibility (remoteness) of the con-
struction site, changes in quality, non-compliance with project
documentation, contract risks);

e business risks associated with the implementation and partial
operation of the investment and construction project (perfor-
mance and management risks).

At any stage of the life cycle of a real estate object, there is
an element of risk that can affect its profitability. However, in some
cases, risk can become a stimulus for obtaining high profits:
the higher the level of risk, the greater the potential reward for suc-
cessful investment [5].

To successfully implement new projects for industrial housing
construction as a developer, a thorough analysis of the current situ-
ation is necessary. According to research, there are various types
of local risks associated with the functioning of industrial housing
construction, such as financial risk, inflation risk, physical property
violation risk, liquidation risk, and reputational risk.

1. Financial risk. With any type of investment, there is a risk
that the invested financial resources may turn out to be un-
reliable, partially or completely. In addition, there may be
situations where the enterprise has to use its capital to
cover unforeseen expenses caused by changes in market
conditions. When selling real estate, there is also a risk of
losses and losses associated with underestimating risks. All
of these factors can have a negative impact on the organi-
zational and economic sustainability of industrial housing
construction. There is also a risk associated with the loss of
potential income that could have been generated if the cap-
ital was invested in another project. Additionally, there is
a possibility of losing some or all of the investment capital.

2. Inflation risk. Economic inflation can negatively affect
the return on invested funds, as even if there is a profit, it
may be lower than the invested capital due to inflation.

3. Physical property risk. There is always a risk of physical
damage and, consequently, of deterioration in the quality of
the property as a result of natural and climatic phenomena,
as well as of various natural disasters. Although insurance
may partially compensate for the costs of restoring
the property, physical destruction can significantly affect
the further implementation of the project.

4. Liquidity risk. Due to the fact that real estate is not a highly
liquid investment, such as equity capital or bonds, the com-
pany may take longer to own a property than originally
planned.

5. Image risk. Various methods of marketing analysis are now
used in practice for indicators of the organizational and
economic sustainability and economic reliability of con-
struction companies (financial position, experience, list of
services etc.). In Fig. 2, the risk distribution is presented for
the stages of implementation of an investment and con-
struction project, taking into account the mechanism of risk
management and uncertainty.

Research of the market segment for this type of real estate is
crucial for achieving success in project implementation (the more
research is conducted before construction begins, the more chanc-
es of identifying potential risks):

e random events associated with the acquisition of land;

e diversification of activities of industrial house-building com-

panies;

e transfer of financial risk to the future consumer. Rental pay-
ments should compensate for the increase in current expens-
es and rent payments, which in turn will protect the company
from inflation;

e [imitation of financial responsibility. Reduction of costs asso-
ciated with paying interest on loans during project implemen-
tation, as well as attracting partners who will share the re-
sponsibility of the investment and construction company;

e distribution of legal responsibility among partners [6].

The Fig. 3 illustrates types of risk and positive outcomes of ef-

fective solutions.

The economic reliability of the production and construction sys-
tem of a construction company varies significantly and depends on
many of its components, such as the material-technical, organiza-
tional-technological, and financial state [7]. Therefore, the overall in-
tegral coefficient of the economic reliability of the production and
construction system, E}’ can be expressed as a combination of its
technical-technological and financial states.

If the efficiency of the production-construction system, E is ex-
pressed as a function of its output potential capacity, P.,

High level p
of risk| <

Low N
level of risk N

Financing Rental Resale
Determining N

the value S
of a land plot Seel

Management

Fig. 2. Distribution of risk by stages of implementation of an in-
vestment and construction project
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Fig. 3. Types of risk and results of effective decisions

(resource-innovation potential), and the integral coefficient of perfor-
mance results, K, = [(R), then [7]:

E;=PLI(R). (1)

As the degree of risk increases, enterprises experience losses
of their resources utilized (Fig. 4).

In accordance with the analysis of the feasibility of costs at risk
during the implementation of an investment and construction pro-
ject, the overall financial condition can be divided into 4 areas —
a normal state (E#), an unstable state (E°), a critical state (E7), a cri-
sis state (E"), which in turn, they can also vary depending on
the degree of risk management [8].
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Fig. 4. The law of distribution of the level of economic reliability (E;)
of the production and construction system of industrial housing con-
struction enterprises: 1 — integral coefficient of calculated effective-
ness K,; 2-5 too, determined by risk; AB, AC, AD, AB', AC', AD' —
risks under the influence of factors of uncertainty and randomness

From the graph presented in Fig. 4, it can be seen that risks can
fundamentally alter the financial state of the industrial-construction
system. Their influence can both decrease the technical and eco-
nomic indicators by 40-75 % (as shown by curves 7 and 2), and
cause catastrophic damage [9]. Managing risk is further

Identification of internal and external factors affecting
a particular type of risk

Analysis of identified factors

Assessment of a specific type of risk

According to the general integral coefficient of economic
reliability of the production and construction system

’—{ Financial condition
T

]

Normal Unstable state
condition

Critical condition

Crisis state

Assessment of a specific type of risk

Risk free area Tolerable risk area

Critical risk area
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Choosing a Risk Management Strategy

Fig. 5. Flowchart of risk analysis and methods for regulating the financial state of industrial housing construction enterprise
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complicated by the fact that it is shaped by external factors of un-
certainty and internal factors of randomness.

Fig. 5 shows a flowchart of risk analysis and methods for regu-
lating the financial state of the company [4]. The main objectives of
risk analysis should include determining the level of risk, i.e. the ar-
ea of its operation on an assessment scale; establishing the magni-
tude of risk; comparing the magnitude of risk with the level of eco-
nomic reliability of the industrial-construction system and regulating
its value with the areas of financial state of the enterprises of indus-
trial housing construction [10].

The concept of determining the impact of risk on the losses and
benefits of the production and construction system is expressed in
establishing the ratio of the probability of loss of profit and its in-
crease, taking into account the results of the economic activity of
industrial housing construction enterprises [11].

This ratio of obtaining possible results with risky actions is shown
on the graphical model of the “butterfly of probabilities” (Fig. 6).

One wing of the “butterfly” OABCDB” — the area of probability
of profit, which increases with increasing risk. The other wing —
OA"B"CD" — characterizes the area of possible losses in case of
an increase in the degree of risk. Therefore, by taking risks, enter-
prises will have the same chance of both gaining and losing [12].
Thus, in order to make an optimal decision, it is necessary to justify
and choose options with minimal risks, but with the possibility of
obtaining maximum income (Table).

Degree of provision of industrial housing construction enter-
prises with necessary resources, rational use of internal reserves
largely determines the required (planned) level of economic reliabil-
ity E9 of the functioning of the production-construction system in
areas of acceptable risk and its financial condition [13].

Resource and innovation potential is one of the most important
parameters that industrial housing construction enterprises use to im-
plement plans to produce and reduce the cost of finished construction
products, increase profits and increase labor productivity [14].

The need to increase labor, material and technical resources for
the production can be compensated both through an extensive
method of development and through the intensification of produc-
tion (rational use of available resources, reduction in the number of
workers, introduction of innovative technologies, etc.).

The essence of assessing the resource and innovation potential,
which consists of various groups of indicators (logistical, financial,
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Fig. 6. Evaluation scale of the indicator (price) of risk depending
on the probability of its manifestation (“butterfly of probabilities” of
risk results)

Determination of the economic reliability of the operation of
an industrial housing construction enterprise (on the example of LLC
Kazan House-Building Plant)

Economic reliability

Recommended Risk Thresholds

Planning and

controlling | Tolerable | Critical | Co% | Note

system Risk free ) . strophic

risk risk .
area (1) area (2) area (3) fsk
area (4)

(O) Opera-
tonal plan-—\ 076 | 05075 | 075 | 05-075 | 075
ning and
management
(T) Tactical
planningand | <1>0.75 | 1.00-0.75 | <1>0.75 | 1.00-0.75 | <1>0.75
control
(S) Strategic
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management

economic and organizational), is to develop an integral indicator of
economic reliability, taking into account acceptable risk areas [15].

Each assessment indicator, quantitative and qualitative levels,
form the possibility of using the management, planning and control-
ling system in conjunction with the dynamics of existing trends in
managing the organizational and economic sustainability of indus-
trial housing construction enterprises [16].

In conclusion, it is important to note that in order to effectively
build the potential of industrial housing construction enterprises, it
is necessary to take into account all possible risks and uncertain-
ties, conduct a thorough analysis of the market and resources, and
identify potential opportunities for innovation. An integral assess-
ment of the resource and innovation potential allows you to get
a comprehensive idea of the capabilities of an industrial housing
construction enterprise, its competitiveness and risks, and also
contributes to making informed decisions on further business de-
velopment. The need to take into account risks and uncertainty em-
phasizes the importance of continuous monitoring and analysis of
the activities of enterprises, which is a necessary condition for en-
suring their sustainable functioning.
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NHTerpanbHas oueHKa pecypCcHO-
MHHOBALMOHHOIO NoTeHUuuana
npeanpuaTUA MHAYCTPUANbLHOrO
AOMOCTPOEHUSA: MexaHn3mM chopmmpoBaHus
C Y4ETOM PUCKOB U HeornpeaeneHHoCTU

B cTatbe ocBeLleHa 3Ha4MMOCTb PECYPCHOMO Y MHHOBALIMOHHO-
ro noTeHunana NnpegnpuaTUn MHRYCTPUANbHORO 4OMOCTPOEHMS
B KOHTEKCTE 6bICTPO MEHSIOLLIENCS rnobanbHON 3KOHOMUYECKOW
cpeppbl. ABTOp MOQ4YEPKUBAET HEOOXOAMMOCTb Pa3paboTkn me-
XaHu3ma At KOMMNIEeKCHOW OLEHKM 3TOro noTeHumana ¢ Lenbo
o6ecneyeHnsi BCECTOPOHHErO MOHMMAaHWUS CUJIbHBIX U crabbix
CTOPOH NPEANPUATUSA U BbISBNEHUS 06NacTen Onsa ynyyLleHus.
Mpennaraembii MEXaHU3M OLIEHKN PECYPCHOro U MHHOBALMOH-
HOro noteHuyuana yHMTbIBaeT KaK BHyTpeHHI/Ie, TakK U BHeLwlHne
hakTopbl, BAMSIOLNE Ha npepnpusitue. ABTOp Npeanonaraert,
YTO TaKOW MOAXOH MOXET MPUBECTU K 6onee TOYHOM U Hapex-
HOW OLeHKe MoTeHumMana npeanpuaTust, MOCKONbKY OH Y4YUTbIBa-
€T KaK pecypchbl, [OCTYMNHbIE NPeAnpUATULD, TaK U BHELLHWUE hak-
TOPbl, KOTOPbIE MOFYT MOBANUATL HA €r0 MPON3BOAUTENBLHOCTb.

Takke B cTaTbe€ OTMEYAETCS BaXHOCTb YNpaBieHWs puckamu
B MpoLecce OLeHKU mnoTeHumana npeanpuatuin. Npegnaraembiv
MEXaHU3M Y4YUTbIBAET PUCKM W HEOMNpedeneHHOCTU, CBSi3aHHble
C AeATENbHOCTBIO M pa3BUTUEM NPEANPUATUS, YTO NMO3BONSET NPU-
HAMAIOLLMM peLLeHns naeHTUmumpoBaTh NoTeHUManbHbIE PUCKU
1 paspabaTbiBaTb COOTBETCTBYIOLLIME CTPATErMn O UX ynpasre-
HUA. VlccnepoBaHve NpMBOOWT K BbIBOAY, YTO Mpepfiaraembiil Me-
XaHV3M MOXET ObITb MCMOSIb30BaH KaK MHCTPYMEHT A1 NPUHATUSA
PeLLEHU, CBA3AHHbIX C pa3BUTUEM NPEANPUATUIA UHOYCTPUANBLHO-
ro JOMOCTPOEHUs. ABTOP MpeanonaraeTr, YTo pe3ynbraTtbl Uccne-
[0BaHWs MOTYT 6bITb UHTEPECHBI CrieLmanMcTam B 0611acTu yrnpas-
JIEHVS1 MHHOBAaLMAMW, YNPaBieHNs pUcKkamyn 1 UHAYCTPUASIbHOro
OOMOCTPOEHUA, a TakxXe Bragenbuam 6usHeca u rocynapcTBeH-
HbIM OpraHam, 3aHMMaLLMMCS Pa3BUTMEM AAHHOMO CEKTOpA.

Knro4veBble cnoBa: npepnpuaTvsi MHRYCTPHUAIbHOro JOMOCTPO-
€HUs1, PUCK Y HEOMPERENIEHHOCTb, MHBECTULMM, PECYPCHBIV MO-
TeHYuas, 3KOHOMUYEeCKas HaaeXHOCTb
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