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ABSTRACT

In the article, a review of Russian and foreign literature was carried out, which allowed to consider the main standards of risk 
management and quantitative methods of risk assessment. The correlation-regression analysis of risks revealed the most signifi cant 

risks aff ecting the effi  ciency of corporate innovation implementation in industrial companies. These include: misunderstanding the 
importance of innovation for the company; lack of fi nancial resources for innovation; low level of support for the company’s top 
management for the introduction of innovative processes. A regression model of the impact of risks on the eff ectiveness of corporate 
innovation was built, which will predict the degree of impact of risks on the eff ectiveness of corporate innovation. Recommendations 
on improving the risk management system for various levels of innovative development of industrial companies are proposed, which 
are aimed at increasing the effi  ciency of introducing corporate innovations in industrial companies and ensuring a high level of 
competitiveness of companies.
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1.INTRODUCTION

In the context of ever-increasing competition, it becomes 
necessary to introduce innovations into the production 
processes of industrial companies, which makes it possible 
to raise the efficiency of their activities. The growing 
competition in the market is one of the most important 
prerequisites for organizing innovative activities in 
companies. It is important to note that industrial enterprises 
often have all the necessary resources to implement 
innovative activities, however, there may be an insufficiently 
developed culture of entrepreneurship within the company, 
which is also an important prerequisite for introducing 
corporate innovations [Corporate Innovation, 2017].

An important prerequisite for the introduction of corporate 
innovations is also the company's awareness of the need to 
change the existing business model, its transformation in 
order to improve the efficiency of companies' functioning. 
The company's search for opportunities to improve its 
market position by increasing the speed of ongoing business 
processes and reducing the cost of the processes for 
introducing new technologies is also a driver for introducing 
corporate innovations [Corporate Innovations, 2017].

At the same time, various barriers and risks have a 
significant impact on the efficiency of introducing corporate 
innovations.

The purpose of this article is to build a regression model, 
which is designed to identify the most significant risks that 
influence the efficiency of the implementation of corporate 
innovations in industrial companies.

The article begins with a review of the actual literature 
- here are the current risk management standards and the 
main quantitative risk assessment methods that are used in 
modern risk management practice for industrial companies. 
Further, a methodological review and description of the 
obtained regression model is carried out, taking into account 
the research results and recommendations. The conclusions 

show the main directions for further research and possible 
limitations of the obtained regression model.

2. THEORETICAL BASIS 
OF THE RESEARCH

In modern risk management practice, it is customary to 
standardize and unify the area of risk management. In world 
practice, there are several basic standards of risk management 
(Table 1), each of which gives different definitions of the 
categories of "risk" and "risk management".

The presented risk management standards [Bansal, 
DesJardine, 2014; Salci, Jenkins, 2016; Terzic, Milojevic, 
2016; Topical issues .., 2018; European risk .., 2018;] are 
generally consistent with the general risk management 
algorithm below.

1. Risk identification (qualitative risk assessment).
2. Quantitative risk assessment.
3. Formation of a risk management program.
4. Control and monitoring of the risk management 

system.
5. Assessment of the effectiveness of the risk management 

system.
The introduction of an integrated risk management system 

in industrial companies is aimed at increasing the efficiency 
of companies' activities and their competitiveness. The 
comprehensive risk management system and the overall risk 
management policy of the company largely depend on the 
company's risk appetite, on what level of risk the company 
is ready to take to achieve its goals [Birch, 2018; Tărăbîc, 
2018; Bonciani, Ricci, 2020].

The level of risk that a company is willing to accept in 
its activities depends on the company's business strategy. 
Organizations that follow a conservative strategy tend to 
avoid risk. Liberal business strategists are more risk averse. 
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These businesses focus on maximizing profits and are willing 
to accept a higher level of risk than those of a conservative 
business strategy. A number of factors influence the level 
of the company's risk appetite and, consequently, the 
organization's risk management policy [Birch, 2018; Gollier, 
2018; Tărăbîc, 2018; Bonciani, Ricci, 2020]:

– stage of the life cycle of an industrial organization (its 
opportunities and threats, strengths and weaknesses at 
this stage of development);

– interests of the main stakeholders of the company, 
especially shareholders and managers of the company, 
who may have different views on the level of risk 
appetite of the organization;

– legislative restrictions on the level of risk acceptance 
for certain industries;

– external economic factors, for example, the level of 
economic development in the country (income level of 
the population, growth, recession, etc.);

– various internal factors in the company.

Thus, the risk management policy in industrial companies, 
building a risk management system, applied methods of risk 
assessment and management will largely depend on what 
business strategy the organization stick to.

This article discusses the first two stages of the risk 
management process: qualitative and quantitative risk 
assessment. Qualitative risk analysis allows you to identify 
factors and threats, to form a single array of risks affecting 
the activities of industrial companies. Quantitative risk 
analysis is aimed at determining the degree of risk impact 

and the likelihood of their occurrence. The main quantitative 
methods for assessing risks are presented in Fig. 1.

Methods for quantitative risk assessment are described in 
scientific papers [Purpura, 2007; Santos et al., 2016; Linder, 
Kuznetsova, 2020]:

– The method of expert assessment is a risk assessment 
based on the personal opinion of the expert group;

– The simulation method (Monte Carlo method) is based 
on a large array of statistical tests and information, 
after which the desired result is approximated;

– The statistical method involves modeling risks based 
on statistical data on the results of observing the values 
of random variables;

– The structural method involves modeling risk based on 
statistical data;

– Chebyshev's inequality makes it possible to assess the 
likelihood of risks;

– Game theory - mathematical modeling of optimal 
decision making in conditions of uncertainty.

As a quantitative method for assessing risks, the article 
uses correlation and regression analysis, which allows 
us to identify the most significant risks that influence the 
effectiveness of the implementation of corporate innovations.

Table 1
Risk management standards

Risk management 
standard Defi nition of the "risk" category Defi nition of the category "risk management"

COSO Enterprise Risk 
management framework-
integrating with strategy and 
performance 2017

The possibility that an event may 
occur that will aff ect the achievement 
and implementation of strategies, as 
well as the goals of the company

Risk management processes are carried out by the top 
management of the organization, as well as by employees, from 
strategy development to the implementation of the goals and 
objectives at the operational level

ISO 31000:2018 Risk 
management – Guidelines

Impact of uncertainty on 
organizational goals

Logically built functions and processes for the management and 
control of the organization's economic activities, taking into 
account the risk

FERMA Risk management 
standard (2002)

The ratio of the likelihood of possible 
events and their consequences

A systematic process of analyzing and managing risks in all areas 
of the organization's activities in order to improve performance

Sources: D.V. Domashchenko, Yu.Yu. Finogenova. (2015). Risk management in the context of fi nancial instability. M .: Master; INFRA-M; 
Domashchenko D.V., Finogenova Yu.Yu. (2016). Modern approaches to corporate risk management: methods and tools M .: Master; SIC 
INFRA; [Topical issues of risk management, 2018].
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3. RESEARCH 
METHODOLOGY

The main issue of the study was 
the assessment of risks that have a 
significant impact on the effectiveness 
of the implementation of corporate 
innovations by companies. The research 
was carried out in two stages: qualitative 
and quantitative stages [Drăghici, 2017; 
Christian, 2018].

The report of the consulting 
company KPMG "Corporate Innovation, 
2017" indicates the main risks and 
barriers [Corporate Innovation, 2017], 
which have a significant impact on the 
implementation of corporate innovations 
in domestic companies. The list of these 
risks is shown in Fig. 2.

The subsequent assessment of 
the risks affecting the effectiveness 
of the implementation of corporate 
innovations was carried out on the basis 
of a survey of experts. Questionnaires 
were sent to 120 industrial companies 
in various industries, the response to the 
questionnaires was 31% (37 companies), 
which is a good result. The presented 
sample of companies is sufficient 
for conducting regression analysis 
and building a regression model. A 
description of the sample of industrial 
companies is presented in table. 2.

At the quantitative stage of the 
study, a correlation and regression 
analysis was carried out, which made it 
possible to identify the most significant 
risks affecting the effectiveness of 
the implementation of corporate 
innovations, and also built a regression 
model designed to predict the impact 
of risks on the effectiveness of the 
implementation of corporate innovations 
in industrial companies.

Expert 
assessment

Analytical 
method

Simulation 
modelling

Statistical 
method

Structural 
method

Correlational 
regression 

analysis

Chebyshev’s 
inequality Game theory

Fig. 1. Quantitative risk assessment methods

Sources: compiled by the author based on [Purpura, 2007; Santos et al., 2016; Linder, 
Kuznetsova, 2020].

Fig. 2. Risks that have a signifi cant impact on the implementation of corporate 
innovations in Russian companies

1. Lack of a motivation system in the company

2. Lack of common goals in the company

3. Lack of financial resources to implement innovation

4.Lack of understanding of the importance 
of innovation for the company

5. Low level of information exchange

6. Low level of employee support for the implementation 
of innovations in the company

7. Lack of experience in implementing 
innovative processes in the company

8. Low level of support by the top management of the 
company for the implementation of innovative processes

9. Low level of innovation culture

10. Destruction of the existing business model 
and the absence of a new business model

Source: compiled by the author based on [Corporate Innovation, 2017]
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Table 2
Description of the sample of companies that participated in the survey

Industry Number of companies

Mining 12 (32)

Manufacturing of consumer goods, food and beverages 7 (19)

Metallurgical production 6 (16)

Manufacture of machinery and equipment, including electrical equipment 9 (25)

Other 3 (8)

Source: compiled by the author.

4. RESULTS OF THE STUDY

4.1. QUALITATIVE STAGE OF RESEARCH

The report of the consulting company KPMG indicates 
the main risks and barriers that have a significant impact 
on the implementation of corporate innovation in domestic 
companies [Corporate Innovation, 2017]. The list of these 
risks is presented in table. 3.

Next, a survey of managers was conducted of industrial 
companies responsible for the implementation of innovations 
to identify the most significant risks that influence the 
effectiveness of the implementation of corporate innovations. 
The results of the survey are presented in table. 4.

Thus, the most significant risks in the opinion of the 
respondents were:

– lack of understanding of the importance of innovation 
for the company;

– lack of financial resources for the implementation of 
innovations;

– low level of support by the top management of 
the company for the implementation of innovative 
processes;

– low level of innovation culture;
– destruction of the existing business model and the 

absence of a new business model.

4.2. QUANTITATIVE STAGE OF THE RESEARCH

Correlation analysis of risks affecting the efficiency of 
corporate innovation implementation was carried out using 
the STATISTICA software package. Its results are presented 
in table. 5.

Correlation analysis made it possible to select the most 
significant risks (Table 6) that affect the effectiveness of 
the implementation of corporate innovations. Based on the 
analysis results, those risks were selected for which there is 

a high relationship with the dependent variable, as well as 
risks with a low level of multicollinearity (<0.8).

Further, a regression analysis was carried out based on a 
multiple regression model using the formula:
y = β0 + β1 x1 + β2 x2 + β3 x3 + β4 x4 + β5 x5 + β8 x8 + β10 x10,        (1)
where y is the dependent variable (efficiency of corporate 
innovation), βI is the non-standardized coefficient.

The results of the regression analysis are presented in 
table. 7.

The resulting regression equation is statistically 
significant, since the coefficient of determination R2 = 0.987 
is close to 1. This indicates the high quality of the resulting 
model. The significance level of the model is p < 0.05, which 
also demonstrates the high quality of the resulting model for 
predicting the impact of risks on the effectiveness of the 
implementation of corporate innovations. It should be noted 
that the most significant risks influencing the effectiveness 
of the implementation of corporate innovations are the 
lack of understanding of innovations importance for the 
company  (β = –0.635), the lack of financial resources for the 
implementation of innovations (β = –0.258), the low level 
of support from the top management of the company for the 
implementation innovation processes (β = 0.133).

Thus, the regression model of the impact of risks on 
the efficiency of introducing corporate innovations has the 
following form:
y = 10.384 – 0.081 x1 + 0.018 x2 – 0.199x3 – 0.589 x4 – 0.074 x5 + 
+ 0.113 x8 – 0.078 x10 .            (2)

The resulting regression model makes it possible to 
predict the impact of risks on the effectiveness of the 
implementation of corporate innovations.

In the author's opinion, in order to manage risks affecting 
the efficiency of introducing corporate innovations, it is 
necessary to build risk management systems in industrial 
companies that correspond to their levels of innovative 
development.

The consulting company KPMG distinguishes three 
levels of innovative development of companies [Corporate 
Innovation, 2017].
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Table 3
Risks aff ecting the implementation of corporate innovation in companies

Symbol Indicators

x1 Lack of motivation system in the company

x2 Lack of common goals in the company

x3 Lack of fi nancial resources for innovation

x4 Lack of understanding the importance of innovation for the company

x5 Low level of information exchange in the company

x6 Low level of support for employees in the implementation of innovative processes in the company

x7 Lack of experience in implementing innovative processes in the company

x8 Low level of support by the top management of the company for the implementation of innovative processes

x9 Low culture of innovation

x10 Destruction of the existing business model and the absence of a new business model

y Eff ectiveness of introducing corporate innovations in companies

Source: compiled by the author based on [Corporate Innovation, 2017].

Table 4
The most signifi cant risks aff ecting the eff ectiveness of the implementation of corporate innovations (results of a survey of experts)

Risk Share 
of respondents

Lack of motivation system in the company 49

Lack of common goals in the company 38

Lack of fi nancial resources for innovation 70

Lack of understanding the importance of innovation for the company 89

Low level of information exchange in the company 51

Low level of support for employees in the implementation of innovative processes in the company 22

Lack of experience in implementing innovative processes in the company 24

Low level of support by the top management of the company for the implementation of innovative processes 62

Low culture of innovation 59

Destruction of the existing business model and the absence of a new business model 57

Source: compiled by the author.
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Table 6
Risks aff ecting the implementation of corporate innovation in companies

Symbol Indicators

x1 Lack of motivation system in the company

x2 Lack of common goals in the company

x3 Lack of fi nancial resources for innovation

x4 Lack of understanding the importance of innovation for the company

x5 Low level of information exchange in the company

x8 Low level of support for employees in the implementation of innovative processes in the company

x10 Destruction of the existing business model and the absence of a new business model

y Eff ectiveness of introducing corporate innovations in companies

Source: compiled by the author.

Table 5
Correlation analysis of risks

Y x1 x2 x3 x4 x5 x6 x7 x8 x9 x10

y 1.000

x1 –0.741 1.000

x2 –0.709 0.718 1.000

x3 –0.827 0.666 0.671 1.000

x4 –0.961 0.696 0.650 0.720 1.000

x5 –0.689 0.410 0.396 0.495 0.613 1.000

x6 –0.126 0.341 0.166 0.157 0.079 0.121 1.000

x7 –0.409 0.389 0.170 0.200 0.417 0.150 0.245 1.000

x8 –0.455 0.486 0.272 0.478 0.529 0.180 –0.093 0.498 1.000

x9 –0.030 0.327 0.258 0.149 –0.018 –0.072 –0.142 –0.073 –0.060 1.000

x10 –0.737 0.479 0.531 0.565 0.719 0.462 –0.160 0.553 0.537 0.004 1.000

Source: compiled by the author.
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Table 8
Risk management systems for the implementation of corporate innovations of industrial companies by levels of innovative development

Level of innovative development The most signifi cant risks Risk management system

Companies with stable business

Lack of fi nancial resources for innovation
Lack of understanding the importance of innovation 
for the company
Low culture of innovation
Lack of experience in implementing innovative 
processes in the company
Low level of support by the top management of 
the company for the implementation of innovative 
processes

Risk identifi cation and assessment

Mature companies

Lack of fi nancial resources for innovation
Low level of support for employees 
in the implementation of innovative processes 
in the company
Destruction of the existing business model 
and the absence of a new business model
Formation of a risk management program
Implementation of elements of a risk management 
system in key areas of the company's activities

Risk identifi cation and assessment

Companies - leaders in innovative 
development

Risks of the fi rst and second levels of innovative 
development may infl uence

Comprehensive risk management 
system

Sources: compiled by the author based on [Boosting resilience .., 2014; 
Corporate innovation, 2017; Sakai, 2018; Sharpe, 2018; Bilcan et al., 2019].

Table 7
Impact of risks on the implementation of corporate innovations by companies

Independent indicator Standardized indicator Non-standardized indicator

Free member 10.384

Lack of motivation system in the company –0.110 –0.081

Lack of common goals in the company 0.024 0.018

Lack of fi nancial resources for innovation –0.258 –0.199

Lack of understanding the importance of innovation for the company –0.635 –0.589

Low level of information exchange in the company –0.107 –0.074

Low level of support by the top management of the company for the 
implementation of innovative processes 0.133 0.113

Destruction of the existing business model and the absence of a new 
business model –0.117 –0.078

Regression totals for the dependent variable:
R = 0.993
R2 = 0.987
Скорректированный R2 = 0.979
F =128.93
p < 0.00000
Стандартная ошибка оценки: 0.175

Source: compiled by the author.
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1. Companies with a stable business. These companies 
operate within the framework of standard market 
methods, in general, they are not ready to spend their 
resources on any significant changes, they do not have 
valid corporate innovation tools.

2. Mature companies. These companies have the tools to 
work with innovation, they are ready to innovate, and 
they have elements of an innovation culture.

3. Companies are leaders in innovative development. 
These companies have a full arsenal of tools for 
working in the innovation market: a high level of 
innovation culture, the necessary infrastructure for 
innovation, corporate funds, their own programs for 
acceleration and integration of startups.

Table 8, the author proposes risk management systems for 
introducing corporate innovations in accordance with their 
levels of innovative development, which will improve the 
efficiency of introducing corporate innovations in industrial 
companies and ensure a high level of competitiveness in 
them..

Thus, the proposed risk management systems will 
allow building risk management processes in companies in 
accordance with the level of their innovative development, 
which is an important condition for ensuring the 
competitiveness of industrial companies and their transition 
to a higher level of innovative development.

5. SUMMARY AND CONCLUSION

The article presents the results of a qualitative and 
quantitative assessment of risks influencing the effectiveness 
of the implementation of corporate innovations in industrial 
companies.

Correlation-regression analysis revealed the most 
significant risks influencing the efficiency of corporate 
innovation implementation in industrial companies. These 
include a lack of understanding of the importance of 
innovation for the company, a lack of financial resources for 
the implementation of innovations, a low level of support by 
the top management of the company for the implementation 
of innovation processes.

A regression model was also presented, which allows to 
predict the impact of risks on the efficiency of introducing 
corporate innovations of industrial companies.

In order to ensure the competitiveness of industrial 
companies and their innovative development, risk 
management systems are proposed for different levels of 
innovative development of industrial companies, taking 
into account their capabilities to carry out risk management 
processes for introducing corporate innovations.
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