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Abstract: The problem studied in this paper consists in the fact that the social and financial risks of
investments in innovations are managed in isolation, which leads to limited results (reduces certain
risks but raises other risks). This paper is devoted to the search for a new strategy of managing the
risks of investments in innovations, which would allow balancing the financial interests of business
and the interests of employees and is aimed at developing a framework strategy of the systemic
management of all risks based on corporate social responsibility. The methodology of this research is
based on regression analysis. The research sample comprises data from 80 countries of the world
in 2021. The social and financial risks of investments in innovations are identified, systematized,
and quantitatively measured and reconsidered from the positions of the UN SDGs. The paper’s
contribution consists in substantiating a systemic interconnection between the social and financial
risks of investments in innovations and the possibility of complex management of all these risks
based on corporate social responsibility. The theoretical value of this paper consists in overcoming
the gap in studying the social and financial risks of investments in innovations. The practical value of
the authors’ conclusions and recommendations consists in the developed framework strategy being a
practical guide for the systemic management of the risks of investments based on corporate social
responsibility.

Keywords: strategy of corporate management; risk management; social risks; financial risks; invest-
ments in innovation; corporate social responsibility

JEL Classification: D81; D92; G32; M14; O32; O35

1. Introduction

Risk is the key guide of any investment strategy. The prospect of return and profitabil-
ity of investments, which is assessed from the positions of risk, forms the basis for making
investment decisions. Investments in innovation are very important for the growth and
development of the economy and entrepreneurship, especially in crisis conditions, which
economic systems and individuals have faced due to the COVID-19 pandemic. Investments
in innovation also carry increased risks and thus need risk management.

The problem is that the risks of investments in innovations have a different nature
and are managed in isolation, which reduces the effectiveness of risk management—the
reduction of some risks leads to the growth of other risks, and the risk component of
investments in innovations is preserved at a high level. (Maglio and Lim 2016). The
existing literature distinguishes, first, social risks.

The UN’s Sustainable Development Goals (SDGs) are growing in prominence around
the world, so companies pay serious attention to them when investing in innovation (Huang
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et al. 2021a; Inshakova et al. 2021; Ragulina et al. 2021; Xi et al. 2020). The management of
the social risks of investments in innovation is based on corporate social responsibility and
has to reduce the social consequences and prevent the opposition of company employees
to change.

The number of responsible companies that explicitly support and successfully imple-
ment the SDGs in their activity is growing constantly. It should be noted that the level of
corporate social responsibility in business amid the pandemic and crisis has not reduced
but grown, which is mentioned in the works of Purnomo et al. (2021) and Tian and Tian
(2021).

Second, financial risks are the unrealized entrepreneurial potential and unachieved
targeted results of investments in innovations, which are dictated by the market. Li et al.
(2021a), Liu et al. (2021), Roszkowska-Menkes (2018), and Ruggiero and Cupertino (2018)
describe corporate social responsibility as a boundary of social risks.

This is caused by the fact that to reduce social risks, responsible companies refuse
innovations that will bring the most serious changes (and, accordingly, risks). Therefore,
innovations that are implemented imply insufficient changes for the strengthening of a
business’s competitiveness and the development of its potential. That is, the reduction of
social risks leads to an increase in the financial risks of investments in innovation.

The financial interests of business and the economy (economic growth and high-tech
export) contradict the interests of employees (stability, refusal of any changes), and the
resolution of this contradiction with the help of corporate social responsibility checks
innovations and violates the action of the market mechanism, which is critically important
for ensuring the effectiveness of the economy and entrepreneurship.

In this case, it is expedient to search for a new strategy of managing the risks of invest-
ments in innovation, which would allow balancing the financial interests of business and
employees and will ensure the systemic management of all risks. The risks of investments
in innovation are studied in detail in the existing literature, but in isolation: social risks are
studied in the works of Brewster et al. (2020), Chi (2021), and Suto and Takehara (2021);
financial risks are studied in the works of Li and Vermeulen (2021), Lou et al. (2022), and
Wang and Dong (2022). The absence of a comprehensive view of the whole totality of
the risks (social and financial) of investments in innovation and the unknowns related to
complex management of all these risks are a research gap.

This logically leads to the research question of this paper, which is as follows: How
can we ensure the systemic management of the social and financial risks of investments in
innovation?

As an answer to the research question, this article proposes the following hypothe-
sis: corporate social responsibility is a prospective mechanism that enables the systemic
management of the social and financial risks of investments in innovation. The purpose of
this paper is to develop a framework strategy of the systemic risk management of invest-
ments in innovation based on corporate social responsibility. Achievement of this purpose
predetermines the tasks of the research, which are as follows:

- Discovering and quantitatively measuring the social risks of investments in innovation,
which are the priorities of risk management;

—  Identifying the financial risks of investments in innovation and comparing them to
social risks by their scale;

—  Substantiating the advantages of management of the social and financial risks of
investments in innovation based on corporate social responsibility.

The methodology of this research is based on regression analysis, a high-precision
method of economic statistics analysis. The empirical base for the research is the materials
of the interactive database of the World Bank (2021), with the statistics of WIPO’s “Global
Innovation Index 2021”. The research sample contains 80 countries for which there are no
gaps or almost no gaps in the data for the studied indicators. This paper’s novelty lies in
the identification, systematization, precise quantitative measuring, and reconsideration of
the social and financial risks of investments in innovation from the positions of the SDGs.
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The paper’s originality lies in the substantiation of the systemic interconnection be-
tween the social and financial risks of investments in innovation and the possibility of the
complex management of all these risks based on corporate social responsibility. This paper
adds new knowledge to the existing complex of knowledge in the sphere of managing the
risks of investments in innovations through discovering a universal tool that allows for
the simultaneous reduction of the social and financial risks (while the existing literature
suggests isolated management of these risks). This tool is corporate social responsibility,
which is manifested through the providing company’s employees with the opportunity to
participate in the creation of innovations.

The paper’s contribution to the literature consists in overcoming the gap in studying
the social and financial risks of investments in innovation. The practical value of the authors’
conclusions and recommendations consists in the developed framework strategy being a
practical guide to the systemic management of risks of investments in innovation based
on corporate social responsibility. It allows for the fullest development of entrepreneurial
potential and achievement of target results of investments in innovation that are dictated
by the market.

The social implications of the research consist in the systemic implementation of
the whole complex of the SDGs during investing in innovations due to corporate social
responsibility, which covers all SDGs. The economic implications of the research consist in
stimulating the growth of innovative business activity and increasing its effectiveness due
to the reduction of the whole spectrum of this activity’s risks.

The literature review elaborates on the essence of the social and financial risks of
investments in innovation and demonstrates the seriousness of the research gap: inad-
missibility of research in isolation and the contradiction of the existing approaches to
risk management of investments in innovation. The literature review is followed by the
research methodology, with a description of the research strategy, the theoretical basis of
the research, and an explanation of the logic and methodology of testing the hypothesis H.
Results include the following:

—  Determination of the social risks of investments in innovation;

—  Determination of the financial risks of investments in innovation and their comparison
to social risks by their scale;

—  Substantiation of the advantages of risk management of investments in innovation
based on corporate social responsibility for social and financial risks.

In the Discussion, the results obtained are compared to the literature. The value of
scholarly knowledge obtained in this paper is described. The Conclusion sums up the
research and describes the limitations and perspectives of further studies.

2. Literature Review

This article is based on the fundamental provisions of the theory of managing the risks
of investments in innovation.

The central category of this theory and this paper is the notion of the risk of invest-
ments in innovation, which is treated as possible (probabilistic) negative consequences
(aggravation of any indicators of a company’s activity) of investments in innovation for
(internal and external) interested parties.

Social risks of investments in innovation are probabilistic negative consequences for
the company’s employees or society. According to the existing theory, they are reflected in
Table 1 (they are also compared to the SDGs).
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Table 1. Social risks of managing the investments in innovation and the approach to this management.

Sustainable
Development
Goal (SDG)

Object of Possible
Social Changes under

Research of

Social Risk Management Social Risk

ial Risks of I .
Social Risks of Investments Based on Corporate Social

the Influence of
Innovations

in Innovation

Responsibility

Management in
the Literature

SDG 8 “Decent
work”

Knowledge-intensive

jobs

During automatization, the
knowledge intensity of jobs
could reduce: employees
might be forced to move
from creative work to
technical maintenance of
machines

Increase in knowledge
intensity of employment for
the human control of machines

(Carlini and
Grace 2021;
Nicolopoulou
2011)

Possibilities for the
development of human
potential, which is

expressed in labor
efficiency

Labor efficiency could
reduce due to the growth of
workload on employees

Improvement of labor
conditions for the
development of human
potential and growth of labor
efficiency

(Li et al. 2021a;
Tambosi et al.
2021)

SDG 4 “Quality
education”

Number of jobs and

possibilities for

retraining/advanced

training

During automatization,
companies might be forced
to reduce the number of jobs

retraining/advanced training

of personnel based on formal

training to prevent personnel
cuts

(Papa et al. 2021;
Sareen and
Pandey 2021)

SDG 9
“Industry,
innovation and
infrastructure”

Possibilities for

company employees’
participation in the
creation of innovations

Companies can purchase
ready innovations, due to
which employees might be
able to participate in the
creation of innovations

Creation of own innovations
with the maximum
involvement of company’s
employees in this process

(Hu et al. 2021)

SDG 5 “Gender
equality”

Gender-neutral jobs

Gender-neutral jobs could be
reduced due to the growth of
competition among
employees

Support of females as creative
personnel, to preserve a
“healthy” working climate in a
company

(Owalla et al.
2021; Restrepo
etal. 2021)

Source: Authors.

As shown in Table 1, the social risks of investments in innovation include the following:

According to SDG 8: first, the risk of reduction of the knowledge intensity of jobs
during automatization: employees might be forced to move from creative jobs to
technical maintenance of machines. Social risk management based on corporate social
responsibility allows successful management of this risk, ensuring the increase in the
knowledge intensity of employment for the human control of machines (Carlini and
Grace 2021; Nicolopoulou 2011);

Second, the risk of reduction of labor efficiency due to the growth of workload on
employees. Social risk management based on corporate social responsibility allows
successful management of this risk, ensuring the improvement of labor conditions for
the development of human potential and growth of labor efficiency (Li et al. 2021b;
Tambosi et al. 2021);

According to SDG 4: the risk of reduction of the number of jobs during automatization.
Social risk management based on corporate social responsibility allows successful
management of this risk, ensuring retraining /advanced training of personnel based
on formal training, to prevent personnel cuts (Papa et al. 2021; Sareen and Pandey
2021);

According to SDG 9: the risk of reducing the possibilities for employees to participate
in the creation of innovations during companies” purchase of ready innovations.
Social risk management based on corporate social responsibility allows successful
management of this risk, ensuring the creation of own innovations with the maximum
involvement of the company’s employees in this process (Hu et al. 2021);
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- According to SDG 5: the risk of reduction of gender neutrality of jobs due to the
aggravation of competition among employees. Social risk management based on
corporate social responsibility allows successful management of this risk, ensuring
the support of females as creative personnel to preserve the healthy working climate
in a company (Owalla et al. 2021; Restrepo et al. 2021).

Financial risks of investments in innovation are probabilistic negative consequences for
the company (including owners, stockholders, investors, and management), government,
and economy. According to the existing theory, they are reflected in Table 2. Like social
risks, they are compared to the SDGs.

Table 2. Financial risks of managing the investments in innovation and the approach to this manage-

ment.
Sustainable O.b]ect.of Possible . . . Financial Risk .Resea.rch (?f
Financial Changes Financial Risks of Financial Risk
Development Goal . . Management Based .
under the Influence of Investments in Innovation .. Management in
(SDG) . on Automatization ;
Innovations the Literature
Intellectual property ) ) Increase in the norms (Prowse 2009; Yu
" . receipts Complexity of selling of creative labor and Fu 2021)
SDG 8 “Economic - high-tech innovations due to
growth” and SDG 9 H1g;fh—tech their high cost Purchase of ready (Busch and
. Ind:stry, d manufacturing innovations Richards 2006;
nnovation anc High-tech exports Reduction of competitiveness Oswal et al. 2014)
infrastructure £ busi due t laimed
Global brand value Of business due to unclaime Creation of smart (Lee and Trimi 2018;
Innovations companies Zheng et al. 2018)

Source: Developed and compiled by the authors.

As shown in Table 2, the financial risks of investments in innovation include the
following;:

—  Risk of the complexity of selling high-tech innovations due to their high cost;
- Risk of reduction of competitiveness of business due to unclaimed innovations.

Financial risk management of investments in innovation is implemented based on
automatization. It implies the implementation of the following measures:

—  Increase in the norms of creative labor for the growth of intellectual property receipts
(Prowse 2009; Yu and Fu 2021);

—  Purchase of ready innovations for the growth of high-tech manufacturing and high-
tech exports (Busch and Richards 2006; Oswal et al. 2014);

—  Creation of smart companies for the creation and strengthening of global brand value
(Lee and Trimi 2018; Zheng et al. 2018).

The systemic view of social and financial risks of managing the investments in innova-
tion and the consequences of risk management is presented in Table 3.

As shown in Table 3, the approaches to the risk management of investments in innova-
tion are essentially different during the management of social and financial risks. Social
risk management implies the implementation of human-oriented innovations based on
corporate social responsibility (Ghiasi et al. 2021; Piléna et al. 2021; Szemere et al. 2021).
Financial risk management is connected to the reduction of the influence of the “human
factor” through automatization.

The contradiction of the approaches to risk management of investments in innovation
consists in social risk management increasing the effect of the “human factor” on innova-
tions and thus raising their financial risks (Ali et al. 2021; Divella and Sterlacchini 2021;
Weinberger et al. 2021). In contrast, financial risk management implies automatization,
which increases the social risks of investments in innovation. Thus, the financial and social
risks of investments in innovation are managed in isolation (forcedly), since their common
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solution (a universal managerial mechanism) is absent—this reduces the effectiveness of
risk management and restrains the investments in innovation.
The conducted literature review demonstrated the following research gaps:

—  Absence of a clear and complex idea of the quantitative expression of the social and
financial risks of investments in innovation and their proportion;

—  There is no scientific view of the connection (neither its presence nor absence is con-
firmed) between corporate social responsibility and the financial risks of investments
in innovation. The ideas offered in the works (Boasson and Boasson 2015; Huang
et al. 2021b; Lubberink et al. 2017; van de Poel et al. 2017; Zhao and Wang 2019) that
corporate social responsibility (aimed at the reduction of the social risks) increases
the financial risks of investments in innovation remain at the level of theoretical
suppositions—untested hypotheses. The existing publications (Hadj 2020; Kharlanov
et al. 2022; Paredes-Frigolett 2016; Polukhin and Panarina 2022; Wu 2017) also suggest
alternative hypotheses and provide theoretical arguments in favor of corporate social
responsibility reducing the financial risks of business; however, the evidential base is
not formed, and these hypotheses also remain untested.

Table 3. The systemic view of social and financial risks of managing the investments in innovations
and the consequences of risk management.

Object of Possible Changes under Approach to Risk Consequences of Risk Management

Risks SDG the Influence of Innovations Management For Social Risks  For Financial Risks
SDG 8 Knowledge-intensive jobs .
Labor efficiency Implementation of
Social - human-oriented
.O(Ea SDG 4 Number of jobs innovations based decrease increase
HIsks SDG 9 Employees’ participation in the on corporate social
creation of innovations responsibility
SDG 5 Gender-neutral jobs
High-tech manufacturing Reduction of the
Financial ~ SDG 8 and High-tech exports }/nfluence of th(,e, .
sk DG human factor increase decrease
T1sks SDG9 Global brand value, top 5000 through
Intellectual property receipts automatization

Source: Developed and compiled by the authors.

The discovered research gaps predetermine the uncertainty of the risks of investments
in innovation. Their fragmentary research (in isolation—social and financial risks) does
not allow forming a comprehensive idea of the whole totality of risks. Taking into account
the fact that the social and financial risks are equally important (as shown in this paper,
they contribute equally to the achievement of the SDGs), it is important to search for a
common (universal, the one that could be applied to the social and financial risks, and
non-contradictory) solution for managing all these risks.

This paper attempts to find this solution through collecting factual data on the impact
of corporate social responsibility on the financial risks of investments in innovation. The
discovered research gaps are filled in through the development of a framework strategy
of the systemic risk management of investments in innovation based on corporate social
responsibility.

3. Methodology
The research question (RQ) and the hypothesis of this study are shown in Figure 1.
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Social risk management

Risks of investments in innovations

Social risks

Financial

risk

management

Financial risks

RQ: How to ensure the systemic

management of the social and financial risks

of investments in innovations?

Hypothesis H: Corporate social responsibility allows

for the systemic management of the social and

financial risks of investments in innovations

Figure 1. Research question (RQ) and hypothesis of the study. Source: authors.

The formulated goal and tasks predetermined the strategy (logic and order) of this

research (Table 4).

Table 4. Strategy of the research.

Research Task

Method of Solving the Task

Research Model

Treatment of Results

1. Discovering and measuring
quantitatively the social risks
of investments in innovation,
which are the priorities of risk
management

The method of regression
analysis is used to find the
dependence of the social
consequences (Srisk) on
investments in innovation
(InvestInnov)

Srisk = Ogpigk + Hsrisk ¥
Investlnnov

The social risks of investments
in innovation are the negative
social consequences (for
which Hsrisk < 0)

2. Identifying the financial
risks of investments in
innovation and comparing
them to the social risks by
their scale

The method of regression
analysis is used to find the
dependence of the financial
risks (Frisk), first, on
investments in innovation
(InvestInnov)

Frisk = OFrigk1 + Hprisk1 X
Investlnnov

The financial risks of
investments in innovation are
the negative social
consequences (for which

Hriski < 0)

The method of comparative
analysis is used to compare
the scale of social and
financial risks

From pgpisk < 0 and pgrisky < 0.

the comparison of pgyjs and
UErisk1 is performed

If psris > Hrisk1, social risks
are higher; if psris < WErisk1,
the financial risks are higher

3. Proving the advantages of
risk management of
investments in innovation
based on corporate social
responsibility for the social
and financial risks (proving
hypothesis H)

The method of regression
analysis is used to find the
dependence of the financial
risks (Frisk) on the social
consequences of investments
in innovation
(Srisk)—manifestations of
corporate social responsibility

Frisk = OFrisk2 T HFrisk2 X
Srisk

The proposed hypothesis (H
in Figure 1) is deemed proved
if there are such
manifestations of corporate
social responsibility (Srisk) for
which pegui >0

Evaluation and comparison
(using the method of
comparative analysis) of the
systemic results of managing
the social and financial risks

@

During the management of
the financial risks; Ifin =
[(ASriskgy, /5) +
(AFriskgy, /4)1/2
During the management of
the social risks:

Icsr = [(ASriskesr /5) +
(AFriskesr /4)]/2.

Corporate social responsibility
is deemed preferable from the
position of systemic risk
management if Icsr > Ifin and
(ASriskesr /5) > 0 and
(AFriskesr /4) > 0.

Source: developed and compiled by the authors.

The methodology of this research is based on regression analysis, a high-precision
method of economic statistics analysis. Its reliability during the study of innovations is



Risks 2022, 10, 87

8 of 26

confirmed in the works of Chen and Lei (2018), Coad and Rao (2008), and Ebersberger and
Herstad (2013).

The empirical basis of the research includes the materials of the interactive map of
the World Bank (2021), which contains the statistics of WIPO'’s “Global Innovation Index
2021”. The research sample consists of 80 countries for which gaps in the data are absent or
almost absent (for the considered indicators). The sample is given in the Supplement. Data
were collected with the help of systematization—the statistics from different sources were
standardized and brought down to a common list of countries (array of data). The research
uses the data for 2021.

According to the research strategy (Table 4), at the first stage (within the first research
task), the authors discover the social risks of investments in innovation—from the positions
of employees of innovation-active companies. The dependence of the social consequences
(Srisk) on investments in innovation (InvestInnov) is found. It takes the following form:

Srisk = Ogpigk + Ugrisk X Investinnov D

The indicators of the social risks of investments in innovation are as follows:

- Knowledge-intensive employment, % (Srisk;);

—  Firms offering formal training, % (Srisky);

- Labor productivity growth, % (Srisks);

—  Research talent, % in businesses (Srisky);

—  Females employed w/advanced degrees, % (Srisks).

The indicators of investments in innovation are as follows:

—  Venture capital investors, score 0-100 (Investlnnovy);
—  GERD financed by business, % (Investlnnovy).

The social risks of investments in innovation are the negative social consequences (for
which pgig < 0).

At the second stage (within the second research task), the dependence of the financial
risks (Frisk) on investments in innovation (Investlnnov) is found. It has the following form:

Frisk = OFpisk1 + Mrrisk1 X Investlnnov (2)

The financial risks of investments in innovation are the negative social consequences
(for which pgg1 < 0).

At the third stage (within the third research task), the dependence of the financial risks
(Frisk) on the social consequences of investments in innovation (Srisk)—manifestations of
corporate social responsibility—is found. It takes the following form:

Frisk = OFrisko + MErisk2 X Srisk 3)

The target financial results of investments in innovation are as follows:

- High-tech manufacturing, % (Frisk;);

—  High-tech exports, % total trade (Frisk;);

—  Global brand value, top 5000, % of GDP (Frisk3);

— Intellectual property receipts, % of total trade (Frisky).

The proposed hypothesis (H) is deemed proved if in such manifestations of corporate
social responsibility (Srisk) pyesuit2 > 0 is found. Based on Equation (3), a framework strategy
of systemic management (social and financial) of risks of investments in innovation based
on corporate social responsibility is developed.

Then, the evaluation and comparison (using the method of comparative analysis) of
the systemic results of managing the social and financial risks (I) are performed:

—  During financial risk management—the reduction of the influence of the “human
factor” through automatization (Ifin): arithmetic mean of the percentage growth of
the indicators of social consequences (Srisk) according to Equation (1) and financial
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consequences (Frisk) according to Equation (2) with the maximum (100%) values
of the indicators of investments in innovation (Investlnov): Ifin = [(ASriskg,/5) +
(AFriskg, /4)1/2;

- During the management of social risks—implementation of human-oriented inno-
vations based on corporate social responsibility (Icsr): as the arithmetic mean of
the percentage growth of the indicators of social consequences (Srisk) and financial
consequences (Frisk) according to Equation (3) with maximum (100%) values of the
indicators of social consequences, achieved through corporate social responsibility:
Icst = [(ASriskesy /5) + (AFriskes: /4)]/2.

The approach to managing the risks of investments in innovation based on corporate
social responsibility is deemed preferable from the positions of systemic risk management
if Icsr > Ifin and (ASriskcesr /5) > 0 and (AFriskegr/4) > 0.

4. Results
4.1. The Social and Financial Risks of Investments in Innovations

For the maximum accuracy of the final results and exclusion of their false treatments,
let us perform a multicollinearity test, which allows discovering and excluding the duplicate
variables. For this, a matrix of correlation of all variables is compiled (Table 5).

Table 5. The matrix of cross correlation of the variables.

R? Srisk; Srisk, Srisk; Srisky Srisks Frisk; Frisk, Frisks Frisky Investlnnov; InvestInnov,
Srisky 1.00 - - - - - - - - - -
Srisky -0.17 1.00 - - - - - - - - -
Srisks —-024 0.28 1.00 - - - - - - - -
Srisky 0.44 —-0.14 —-0.06 1.00 - - - - - - -
Srisks 0.60 -012 —-0.19 0.49 1.00 - - - - - -
Friskq 0.38 —-0.10 —-0.06 072 0.40 1.00 - - - - -
Frisk, 0.12 0.07 0.10 0.51 0.17 0.63 1.00 - - - -
Frisks 0.29 —-030 —-0.14 063 0.29 0.58 0.38 1.00 - - -
Frisky 0.47 —-023 —020 0.60 0.54 0.55 0.22 0.60 1.00 - -

InvestInnovy 0.53 -027 —-012 035 0.40 0.32 0.14 0.56 0.57 1.00 -
InvestInnov, 0.34 —-0.15  0.03 0.83 047 0.71 0.51 0.59 0.53 0.31 1.00

Source: Calculated and compiled by the authors.

The results of the correlation analysis from Table 5 do not show the duplicate variables
(cross-correlation of which exceeds 0.9 in absolute value). Therefore, multicollinearity is
absent, and each variable is unique. The significance level in the correlation matrix equals
0.08 (which is more than 0.05).

Within the solution of the first research task, to identify the social risks of investments
in innovation—from the positions of employees of innovation-active companies—according
to the presented logic and orders of the research (Figure 1), the dependence of the social
consequences (Srisk) on investments in innovation (InvestInnov) is found. It is expressed
in Equation (1) (Table 6).
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Table 6. Dependence of the social consequences (Srisk) on investments in innovation (InvestInnov).

Values of the Indicators of Regression Dependencies in the Aspect of Dependent

Parameters of the Regression Variables (Srisk)
Dependence
Sriskq Srisk, Srisks Srisky Srisks
Multiple correlation, % 55.93 27.66 14.15 83.23 54.43
sk 30.93 33.04 58.41 ~3.10 21.66
Hsrisk (for the independent variable 0.38 _022 007 011 0.26
Investlnnovy)
Usyisk (for the independent variable 0.17 0.06 0.04 0.83 036
InvestInnovy)
Source: Authors’ calculations.

The results of the regression analysis (Table 2) demonstrate the presence of two social
risks of investments in innovation (the proof is the negative values of p;sx). First, the risk of
reduction of the number of jobs and the absence of opportunities for retraining/advanced
training. An increase in venture capital investors of 1 score causes a decrease in the share
of firms offering formal training of 0.22%. An increase in the share of GERD financed by
business of 1% causes a decrease in firms offering formal training of 0.06%. Second, the risk
of reduction of opportunities for the development of human potential, expressed in labor
productivity. An increase in venture capital investors of 1 score causes a decrease in labor
productivity growth of 0.07%.

Consequently, of the five potential social risks (objects of possible social changes under
the influence of innovations) from Table 1, only two risks are confirmed—which is a sign
of the general moderate level of social risks of investments in innovation. More detailed
results of the regression, including the level of significance, R and R-square, F-criterion,
and other regression statistics, are given in Tables A1-A5 (in Appendix A).

Within the solution of the second research task, to find the financial risks of investments
in innovation and compare them to the social risks by their scale, the dependence of the
financial results (Frisk) on investments in innovation (InvestInnov) is calculated. It is
expressed in Equation (2) (Table 7).

Table 7. Dependence of the financial consequences (Frisk) on investments in innovation (InvestInnov).
Values of the Indicators of Regression Dependencies in the Aspect of Dependent
Parameters of Regression Dependence Variables (Frisk)
Frisk; Frisk, Frisks Frisky
Multiple correlation, % 71.49 50.60 71.34 68.41
OFrickl 13.07 473 ~3.98 ~-8.92
Uprisk1 (for the independent variable 0.09 _0.02* 031 0.48
InvestInnovy)
Urrisk1 (for the independent variable 0.53 0.49 0.35 0.42

InvestInnovy)

* Value of sy is negligibly small (tends toward zero). Source: Authors’ calculations.

As shown in Table 7, almost all discovered dependencies are positive (Hpisk1 > 0),
which is a sign of the low financial risks of investments in innovation. The only revealed
negative change of the financial indicators of companies’ activity during investing in
innovations is a slight decrease in high-tech export (by 0.02%, which is neglectfully small).

The comparative analysis of the results from Tables 6 and 7 shows that the financial
risks of investments in innovation (0.02) are much lower than the social risks (0.22 + 0.06
+ 0.07 = 0.35). That is why the management of social risks is of higher priority, which
strengthens the scientific arguments in favor of the expedience of using corporate social
responsibility during the systemic management of risks of investments in innovation.
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More detailed results of the regression, including the level of significance, R and R-square,
F-criterion, and other regressions statistics, are given in Tables A6—A9.

4.2. Advantages of the Management of Social and Financial Risks of Investments in Innovations
Based on Corporate Social Responsibility

Within the solution of the third research task, to substantiate the advantages of man-
agement of the social and financial risks of investments in innovation based on corporate
social responsibility, the dependence of the financial results (Frisk) on social consequences
of investments in innovation (Srisk)—manifestations of corporate social responsibility—is
found. It is expressed in Equation (3) (Table 8).

Table 8. Dependence of the financial consequences (Frisk) on social consequences of investments in
innovation (Srisk).

Values of the Indicators of Regression Dependencies in the Aspect of the

Parameters of Regression Dependence Dependent Variables (Frisk)
Frisk; Frisk, Frisks Frisky
Multiple correlation, % 72.07 53.97 66.57 68.39
OFriska 16.25 1.26 12.67 —1.67
HErisk2 (fo.r the 1n'dependent 0.06 _0.08* 0.00 0.14
variable Srisky)
Hrisk2 (fo.r the mf:lependent 0.01 012 _0.17* —0.12 %
variable Srisks)
HErisk2 (folr the m.dependent 0.00 0.14 _008* _0.15*
variable Srisks)
HErisk2 (fo.r the 1n'dependent 051 0.53 0.45 0.42
variable Srisky)
Uprisk2 (for the independent 0.03 _0.04* —0.03* 0.27

variable Srisks)

* Manifestations of the aggravation of the financial risks of investments in innovation during companies” manifes-
tation of corporate social responsibility. Source: Calculated and compiled by the authors.

As shown in Table 8, corporate social responsibility, which is manifested through
allowing a company’s employees to participate in the creation of innovations, is a universal
factor that makes a significant positive contribution to the decrease in social and financial
risks of investments in innovation. More detailed results of the regression, including the
level of significance, R and R-square, F-criterion, and other regressions statistics, are given
in Tables A10-A13.

An increase in the share of business structures that support research talent of 1%
causes an increase in high-tech manufacturing of 0.51%; an increase in high-tech exports of
0.53%; an increase in total trade, global brand value of the top 500 of 0.45% of GDP; and
an increase in intellectual property receipts of 0.42% of total trade. Therefore, there is a
systemic interconnection between the social and financial risks of investments in innovation,
as well as the potential possibility of complex management of all these risks (hypothesis H
was proved).

It is also established that such a targeted financial result of investments in innovation
as an increase in the share of high-tech manufacturing has positive dependence on all
manifestations of corporate social responsibility. Since there are many such manifestations
of corporate social responsibility (Srisk) for which ppgr > O (they are all considered
manifestations of corporate social responsibility), the offered hypothesis (in Figure 1—
Hypothesis H) is deemed proved. However, the manifestations of the aggravation of the
financial risks of investments in innovation during companies” manifestation of corporate
social responsibility are discovered (“*” in Table 4).
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Therefore, corporate social responsibility really (as is supposed in the existing litera-
ture) raises, to a certain extent, some financial risks of investments in innovation (which
supplements and develops the scientific provisions of the works of Boasson and Boasson
2015; Huang et al. 2021a; Lubberink et al. 2017; van de Poel et al. 2017; Zhao and Wang
2019). However, corporate social responsibility significantly contributes to the reduction of
other financial risks, increasing the effect of investments in innovation (which supplements
and develops the scientific provisions of the works of Hadj 2020; Kharlanov et al. 2022;
Paredes-Frigolett 2016; Polukhin and Panarina 2022; Wu 2017). This allows for the simul-
taneous management of the financial and social risks of investments in innovation based
on the universal mechanism of risk management of investments in innovation—corporate
social responsibility.

4.3. The Systemic Approach to Managing the Risks of Investments Based on Corporate Social
Responsibility

Using the results of the regression analysis from Table 4, a framework strategy of
the systemic risk management of investments in innovation based on corporate social
responsibility was developed. According to it, the recommendations are as follows:

—  Reduce the social risks of investments in innovation through (1) creation of additional
jobs and providing employees with the opportunities for retraining/advanced train-
ing based on formal training in innovation-active companies and (2) expansion of
opportunities for the development of human potential, which is expressed in labor
productivity during investments in innovation;

—  Strive toward the fullest development of the potential of increase in the share of
high-tech manufacturing through the complex maximization of the social advantages
of corporate social responsibility while investing in innovation;

—  Support financial risk management of investments in innovation, with the help of
corporate social responsibility, to obtain a synergetic effect in the form of an even larger
increase in the targeted financial results through (1) increase in knowledge-intensive
jobs, (2) expansion of opportunities of employees’ participation in the creation of
innovations and (3) increase in gender neutrality of jobs.

The proved presence of the possibility does not mean the expedience of the simultane-
ous management of the financial and social risks of investments in innovation, which has
yet to be proved. For this, the systemic results of managing the social and financial risks
are evaluated (I).

During financial risk management—reduction of the influence of the “human factor”
through automatization (Ifin)—the systemic results of managing the social and financial
risks are determined based on the data from Tables 2 and 3. At the maximum (100% /100
score) values of the indicators of investments in innovation (InvestInov), the consequences
are as follows (Table 9).

As shown in Table 9, the arithmetic mean of the percentage growth of the indica-
tors of social consequences (Srisk) is as follows: ASriskg,/5 = (83.03 — 81.30 — 6.40 +
151.64 + 93.29)/5 = 48.05. The arithmetic mean of the financial results (Frisk) is as follows:
AFriskg, /4 = (94.70 + 99.36 + 234.85 + 296.74) /4 = 181.41. During the management of
financial risks—reduction of the influence of the “human factor” through automatization—
the results of managing the social and financial risks are as follows: Ifin = [(ASriskgy, /5) +
(AFriskg, /4)]/2 = (48.05 + 181.41) /2 = 107.32.

During the management of the social risks—implementation of human-oriented inno-
vations based on corporate social responsibility (Icsr)—the systemic results of managing the
social and financial risks are determined based on the data from Table 4. At the maximum
(100%) social consequences, which are achieved due to corporate social responsibility, the
consequences are as follows (Table 10).
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Table 9. Consequences of managing the financial risks—reduction of the influence of the “human
factor” through automatization.

Element of Value during Growth (A)
. . Initial Value Full-Scale during Full-Scale
Investments in Indicator Symbol . . .
Innovation in 2021 Implementation = Implementation
and Strategy and Strategy, %
Basis of the Venture capital MeSIOrs, SCOT®  pnyestinnov1 2257 100.00 343.07
strategy—increase —
in 1.nvestm§nts in GERD financed by business, Investinnov? 4415 100.00 126.50
innovation %
Knowledge-intensive Srisk1 46.99 86.00 83.03
employment, %
Firms offering formal training, % Srisk2 25.28 4.73 —81.30
Social risks Labor productivity growth, % Srisk3 58.35 54.62 —6.40
Research talent, % in businesses Srisk4 36.15 90.96 151.64
Females employed w/advanced Srisk5 4352 84.12 93.29
degrees, %
High-tech manufacturing, % Frisk1 38.54 75.04 94.70
High-tech exports, % total trade Frisk2 25.99 51.82 99.36
Financial risks ~ Global bra“dgg;e' top 5000 % Frisk3 18.63 6237 234.85
Intellectual property receipts, % Friskd 2036 80.76 296.74
total trade

Source: calculated and compiled by the authors.

Table 10. Consequences of the full-scale implementation of a new (socially-oriented) strategy of
managing the risks of investments in innovation that is based on corporate social responsibility.

Element of Value during Growth (A) during

. . Initial Value the Full-Scale the Full-Scale
Investments in Indicator Symbol . . .
Innovation in 2021 Implementation = Implementation of
of the Strategy the Strategy, %
Ivestmentsin ' Caplga_lfgg’ estors, SCOre 1 vestinnov1 2257 2257 0.00
innovation
GERD financed by business, % Investlnnov2 44.15 44.15 0.00
Knowledge-intensive Srisk1 46.99 100.00 112.82
employment, %
Firms offering formal training, % Srisk2 25.28 100.00 295.53
Social risks Labor productivity growth, % Srisk3 58.35 100.00 71.38
Research talent, % in businesses Srisk4 36.15 100.00 176.65
Females employed w/advanced Srisk5 4352 100.00 129.78
degrees, %
High-tech manufacturing, % Frisk1 38.54 76.02 97.25
High-tech exports, % total trade Frisk2 25.99 67.87 161.11
Financial risks Global brand value, top 5000 % Frisk3 18.63 29.62 59.01
GDP
Intellectual property receipts, % Friskd 20.36 5476 169.00
total trade

Source: Authors’ calculations.
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As shown in Table 10, the arithmetic mean of the percentage growth of the indicators
of the social consequences (Srisk) is as follows: ASriskesr/5 = (112.82 + 295.53 + 71.38 +
176.65 + 129.78) /5 = 157.23. The arithmetic mean of the financial results (Frisk) is as follows:
AFriskesy /4 = (97.25 + 161.11 + 59.01 + 169.00) /4 = 121.59. In the new (socially-oriented)
strategy of managing the risks of investments in innovation, which is based on corporate
social responsibility, the systemic results of managing the social and financial risks are as
follows: Icsr = [(ASriskesy /5) + (AFriskes /4)]/2 = (157.23 +121.59) /2 = 141.39.

Since Icsr > Ifin (141.39 > 107.32) and (ASriskes;/5) > 0 (157.23 > 0) and (AFriskes, /4) >
0 (121.59 > 0), the approach to managing the risks of investments in innovation based on
corporate social responsibility is considered preferable.

This is confirmed not only at the level of generalized results but also at the level of the
specific results, for in case of the approach to managing the financial risks—reduction of
the influence of the “human factor” through automatization—the social risks aggravate:
firms offering formal training (ASrisk2 < 0) and labor productivity growth (ASrisk3 < 0)
reduce. In contrast, the approach to managing the risks of investments in innovation based
on corporate social responsibility does not lead to growth; on the contrary, it reduced each
social and financial risk of investments in innovation.

The advantages of the systemic risk management of investments in innovation based
on corporate social responsibility through the lens of the SDGs are systematized in Table 11.

Table 11. Advantages of the systemic risk management of investments in innovation based on
corporate social responsibility.

Object of Possible Changes Avproach to Risk Advantages of Risk
Risks SDG under the Influence of PP Management (+141.39% on
. Management
Innovations Average)
SDG 8 Knowledge-intensive jobs +112.82%
Labor efficiency +295.53% On average:
ial 1i SDG 4 Number of job +71.38% +157.23%
Social risks Hmber O. J .O s. : Implementation of
SDG 9 Employe?s’ par.t1c1pat1c')n in human-oriented +176.65%
the creation of innovations innovations based
SDG 5 Gender-neutral jobs on corporate social +129.78%
responsibility
High-tech manufacturing +97.25%
. o On average:
Financial risks ~ SDG 8 and SDG 9 High-tech exports +161.11% ol o
Global brand value, top 5000 +59.01%
Intellectual property receipts +169.00%

Source: Developed and compiled by the authors.

The information presented in Table 11 specifies the systemic view of social and financial
risks of managing the investments in innovations and the consequences of risk management
(Table 3). It was proved that the implementation of human-oriented innovations based on
the mechanism of corporate social responsibility allows for the simultaneous (systemic)
and highly effective management of all—social and financial—risks of investments in
innovation.

The developed framework strategy of the systemic risk management of investments
in innovation—which is based on corporate social responsibility—ensures the following
advantages (from the positions of sustainable development):

- Contribution to the achievement of SDG 4: retraining/advanced training of personnel
based on formal training to prevent personnel cuts—an increase in the number of jobs
by 71.38%;

-  Contribution to the achievement of SDG 5: provision of gender-neutral jobs—an
increase in the number of supported females as creative personnel to preserve the
“healthy” working climate in the company by 129.78;
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—  Contribution to the achievement of SDG 8 (decent work): first, an increase in knowl-
edge intensity of employment for the human control of machines by 112.82%. Second,
improvement of labor conditions for the development of human potential and growth
of labor efficiency by 295.53%;

—  Contribution to the achievement of SDG 8 (economic growth) and SDG 9: first, creation
of own innovations with the maximum involvement of company employees in this
process. Second, simplification/support of selling high-tech innovations. Third, the
growth of competitiveness of business due to needed innovations—the growth of
high-tech manufacturing by 97.25%; growth of high-tech exports by 161.11%; growth
of global brand value (top 500) by 59.01%; growth of intellectual property receipts by
169%.

5. Discussion

This paper contributes to the development of the theory of managing the risks of
investments in innovation, through the quantitative measuring of the social and financial
risks of investments in innovation and proposing a mechanism of the complex management
of these risks that are based on corporate social responsibility. The revealed universal
mechanism—providing the company’s employees with an opportunity to participate in the
creation of innovations—answered the set research question, demonstrating that corporate
social responsibility allows for the systemic management of the social and financial risks of
investments in innovations.

Contrary to the existing literature sources, the results that were obtained in this article
show the following:

—  Corporate social responsibility raises the economic effectiveness of investments in
innovation (facilitates the achievement of companies’ targeted financial results), which
is different from the assumptions proposed in various studies (Ali et al. 2021; Divella
and Sterlacchini 2021; Weinberger et al. 2021);

—  Financial and social risks of investments in innovation could and should (useful for
companies) be managed systemically. Contrary to various studies (Ghiasi et al. 2021;
Piléna et al. 2021; Szemere et al. 2021), a common solution (universal management
mechanism) was found—corporate social responsibility.

The obtained conclusions form the scientific arguments for the choice of the developed
strategy of the systemic management of investments in innovations, which is based on
corporate social responsibility. Due to the results obtained, this paper has filled in the
research gaps and contributed to the literature in the following way:

—  Forming a clear and complex view of the social and financial risks of investments
in innovation: most of the risks are not implemented in practice, i.e., have a low
probability of emergence;

-  Quantitatively measuring these risks and proving that the level of financial risks (risk
of reduction of high-tech export: ppg1 = —0.02%) is below the level of social risks (risk
of reduction of jobs and absence of the possibilities for retraining/advanced training:
Hsriskl = 0.22%; Hgrigko = 0.06%; risk of reduction of possibilities for the development of
human potential, which is expressed in labor efficiency: pg gk = 0.07%) of investments
in innovation;

—  Proving the contribution of corporate social responsibility to the reduction of all
financial risks of investments in innovation: intellectual property receipts +0.61%
(CHpriske = 0.06 + 0.01 + 0 + 0.51 + 0.03); high-tech manufacturing +0.67% (3_{pyisk2 =
—0.08 + 0.12 + 0.14 + 0.53 — 0.04); high-tech exports +0.17% (Y _Hgyskr = 0 — 0.17 —
0.08 + 0.45 — 0.03); global brand value +0.565% of GDP (}_upyisko = 0.14 — 0.12 — 0.15
+0.42 +0.27).

The practical significance of the authors’ conclusions and recommendations is as
follows: the developed framework strategy of the systemic risk management of investments
in innovation based on corporate social responsibility allows optimizing the consequences
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of investments in innovation: reducing the social risks by 157.23% and financial risks by
121.59%.

6. Conclusions

The complex resolution of the set tasks allowed achieving the goal of this research:
developing a framework strategy of the systemic management of the risks of investments
in innovations based on corporate social responsibility.

Within the framework of the first task, the authors revealed and quantitatively mea-
sured the social risks of investments in innovation. The authors revealed two social risks
of investments in innovation. The first risk: reduction of the number of jobs and absence
of opportunities for retraining/advanced training (0.22%). The second risk: reduction
of opportunities for the development of human potential, which is expressed in labor
productivity (0.06%).

Within the framework of the second task, the authors identified the only financial risk
of investments in innovation: a negative change of the financial indicators of company
activity during investing in innovations is an insignificant decrease in high-tech export
(by 0.02%, which is neglectfully small). The authors compared the risks by their scale and
revealed that the social risks are much higher than the financial risks (0.28 > 0.02). This is a
reason why social risks are the priorities of risk management.

Within the framework of the third task, the authors substantiated the advantages of
management of social and financial risks of investments in innovation based on corporate
social responsibility. Corporate social responsibility ensures the improvement of all con-
sidered financial indicators of investments in innovation: intellectual property receipts
+0.61%, high-tech manufacturing +0.67%, high-tech exports +0.17%, and global brand value
+0.565% of GDP.

As a result, the sought framework strategy of the systemic risk management of invest-
ments in innovation based on corporate social responsibility was developed. The main
provisions of the authors” framework strategy are as follows: (1) prioritized reduction of
the social risks of investments in innovation, (2) striving toward the fullest development
of the potential of growth of the share of high-tech manufacturing, (3) support of other
targeted positive financial consequences, which are achieved through investments in inno-
vation, with the help of corporate social responsibility, to gain a synergetic effect. These
provisions are supplemented with practical (specifying) recommendations. The strategy
allows reducing the social risks by 157.23% on average and financial risks by 121.59% on
average.

The theoretical significance of the conclusions obtained consists in proving that the
systemic risk management of social and financial risks of investments in innovation is
possible based on the managerial mechanism of corporate social responsibility. The pro-
posed hypothesis was proved. Corporate social responsibility is universal, for it ensures
the systemic reduction of the social and financial risks of investments in innovation. The
above results determine the paper’s contribution to the literature (to the development of
the theory of managing the risks of investments in innovation).

The practical value of the authors” conclusions consists in providing the objective
proof of the necessity for a deep change in the existing practice of managing the risks of in-
vestments in innovations. Corporate social responsibility should move to the foreground of
managing these risks. The authors’ developed strategy opens a possibility for the systemic
management of the risks of investments in innovations based on providing employees
with an opportunity to participate in the creation of innovation and demonstrates the vivid
advantages of this strategy in the form of reduction of the social and financial risks.

The proposed strategy would be especially useful for companies that are leaders in the
spheres of the economy—large and transnational businesses, which pay a lot of attention
to corporate social responsibility and sustainable development. The contradiction in the
system of risk management is dealt with in the new strategy, which allows increasing the
scale of the programs of corporate social responsibility without any limitations. From
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the practical point of view, the proprietary strategy is also to support investments in
innovations among small and medium entrepreneurship, which is the least sustainable and
urgently needs systemic risk management under the conditions of economic restoration
after the COVID-19 crisis.

Management implications consist in substantiating the necessity for the correction
of the practice of managing the risks of investments in innovation, during which much
more attention should be paid to corporate social responsibility than was considered
previously. Social implications are due to the proposed strategy ensuring the maximization
and systemic character of the contribution of investments in innovation to the practical
implementation of SDG 4, SDG 5, SDG 8, and SDG 9.

Despite the generally positive impact on the financial consequences of investments in
innovation, corporate social responsibility is more effective (by its nature) in the reduction
of the social risks of investments in innovation. This is shown by the fact that though
the general level of the financial risks reduces during the use of the mechanism of corpo-
rate social responsibility, there is still a certain decrease in the financial consequences of
investments in innovation. Thus, a decrease during certain manifestations of corporate
social responsibility is observed in high-tech exports, global brand value, and intellectual
property receipts.

A limitation of the performed research is that corporate social responsibility is pro-
posed as an alternative to automatization. Under the conditions of the Fourth Industrial
Revolution, further automatization is inevitable and necessary for the accelerated restora-
tion of the world economy and entrepreneurship after the COVID-19 crisis. Though the
obtained results are valuable because they allow overcoming the contradiction between the
social and financial risks and ensuring their systemic management, this seems to be only
an intermediary result on the path of the optimization of risk management of investments
in innovation. The revealed Pareto optimality (proposed framework strategy) is effective,
but further scientific search aimed at the harmonization of automatization and corporate
social responsibility is expedient. This should be done in the next scientific studies.

Most likely, the discovered universal mechanism of the systemic management of the
risks of investments in innovations—providing company’s employees with the opportunity
to participate in the creation of innovations—is the first of the range of such mechanisms
that allow for the simultaneous (and without contradiction) reduction of the social and
financial risks of the business. This opens a wide field for further scientific search for other
mechanisms, which should be done in the next scientific works.
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Appendix A

Table Al. Regression statistics of the dependence Srisk; on investments in innovation (InvestInnov).

Regression Statistics

Multiple R 0.55933
R-square 0.31285
Adjusted R-square 0.295
Standard error 20.6915
Observations 80
Analysis of variance
Df SS MS F Significance F

Regression 2 15,009.2 7504.58 17.5284 53 x 1077
Residual 77 32,966.7 428.139
Total 79 47,975.9

Coefficients Standard error t-Stat p-Value Lower 95% Upper 95%
Y-intercept 30.9296 4.24653 7.2835 24 x 10710 22.4737 39.3855
Investlnnov1l 0.38262 0.08201 4.6653 13 x107° 0.21931 0.54593
Investlnnov2 0.16811 0.08309 2.02328 0.04651 0.00266 0.33357

Source: Authors’ calculations.

Table A2. Regression statistics of the dependence Srisk; on investments in innovation (InvestInnov).

Regression Statistics

Multiple R 0.2766
R-square 0.07651
Adjusted R-square 0.05252
Standard error 25.8833
Observations 80
Analysis of variance
daf SS MS F Significance F

Regression 2 4273.8 2136.9 3.18967 0.04668
Residual 77 51,585.8 669.945
Total 79 55,859.6

Coefficients Standard error t-Stat p-Value Lower 95% Upper 95%
Y-intercept 33.0359 5.31204 6.21907 24 %1078 22.4583 43.6136
Investlnnovl —0.2198 0.10259 —2.1428 0.03529 —0.4241 —0.0155
Investlnnov2 —0.0632 0.10394 —0.6084 0.54473 —0.2702 0.14373

Source: Authors’ calculations.
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Table A3. Regression statistics of the dependence Srisks on investments in innovation (InvestInnov).

Regression Statistics

Multiple R 0.14149
R-square 0.02002
Adjusted R-square —0.0054
Standard error 15.3206
Observations 80
Analysis of variance
af SS MS F Significance F

Regression 2 369.24 184.62 0.78655 0.45904
Residual 77 18,073.6 234.722
Total 79 18,442.8

Coefficients Standard error t-Stat p-Value Lower 95% Upper 95%
Y-intercept 58.4094 3.14426 18.5765 3.6 x 10730 52.1484 64.6705
InvestInnov1 —0.0749 0.06073 —1.233 0.22134 —0.1958 0.04605
InvestInnov2 0.03693 0.06152 0.60026 0.5501 —0.0856 0.15944

Source: Authors’ calculations.

Table A4. Regression statistics of the dependence Srisks on investments in innovation (InvestInnov).

Regression Statistics

Multiple R 0.83235
R-square 0.69281
Adjusted R-square 0.68483
Standard error 17.3667
Observations 80
Analysis of variance
daf SS MS F Significance F

Regression 2 52,374.5 26,187.3 86.8276 1.8 x 10720
Residual 77 23,223.2 301.601
Total 79 75,597.8

Coefficients Standard error t-Stat p-Value Lower 95% Upper 95%
Y-intercept —3.0963 3.56417 —0.8687 0.3877 —10.193 4.00088
InvestInnovl 0.10575 0.06883 1.53629 0.12857 —0.0313 0.24282
InvestInnov2 0.83478 0.06974 11.9703 3x 107" 0.69592 0.97365

Source: Authors’ calculations.
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Table A5. Regression statistics of the dependence Srisks on investments in innovation (InvestInnov).

Regression Statistics

Multiple R 0.54434
R-square 0.29631
Adjusted R-square 0.27803
Standard error 23.5045
Observations 80
Analysis of variance
af SS MS F Significance F

Regression 2 17,912.5 8956.25 16.2115 1.3 x 107°
Residual 77 42,539.7 552.463
Total 79 60,452.2

Coefficients Standard error t-Stat p-Value Lower 95% Upper 95%
Y-intercept 21.6562 4.82385 4.4894 2.5 x 107 12.0507 31.2617
InvestInnov1 0.26475 0.09316 2.84178 0.00574 0.07924 0.45026
InvestInnov2 0.35987 0.09439 3.81281 0.00028 0.17193 0.54782

Source: Authors’ calculations.

Table A6. Regression statistics of the dependence of Frisk; on investments in innovation (InvestIn-

nov).

Regression Statistics
Multiple R 0.71487
R-square 0.51104
Adjusted R-square 0.49834
Standard error 16.5211
Observations 80
Analysis of variance

daf SS MS F Significance F
Regression 2 21,966.3 10,983.1 40.239 1.1 x 10712
Residual 77 21,016.9 272.947
Total 79 42,983.2

Coefficients Standard error t-Stat p-Value Lower 95% Upper 95%

Y-intercept 13.0706 3.39063 3.85493 0.00024 6.31903 19.8223
InvestInnovl 0.08755 0.06548 1.33693 0.18518 —0.0428 0.21794
InvestInnov?2 0.53218 0.06634 8.02174 9.2 x 10712 0.40008 0.66429

Source: Authors’ calculations.
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Table A7. Regression statistics of the dependence of Frisk; on investments in innovation (InvestIn-

nov).
Regression Statistics
Multiple R 0.506
R-square 0.25604
Adjusted R-square 0.23671
Standard error 24.7473
Observations 80
Analysis of variance

Df SS MS F Significance F
Regression 2 16,229.3 8114.63 13.2499 1.1 x 1075
Residual 77 47,157.2 612.431
Total 79 63,386.5
Coefficients Standard error t-Stat p-Value Lower 95% Upper 95%

Y-intercept 4.72627 5.07891 0.93057 0.35499 —5.3871 14.8397
InvestInnovl —0.022 0.09809 —0.2241 0.82324 —0.2173 0.17334
InvestInnov2 0.49289 0.09938 4.95986 4.1 x 107° 0.29501 0.69078

Source: Authors’ calculations.

Table A8. Regression statistics of the dependence of Friskz on investments in innovation (InvestIn-

nov).
Regression Statistics
Multiple R 0.71342
R-square 0.50897
Adjusted R-square 0.49621
Standard error 15.8483
Observations 80
Analysis of variance
daf SS MS F Significance F
Regression 2 20,046.4 10,023.2 39.906 1.3 x 10712
Residual 77 19,340.1 251.17
Total 79 39,386.4
Coefficients Standard error t-Stat p-Value Lower 95% Upper 95%
Y-intercept —3.9826 3.25256 —1.2244 0.22452 —10.459 2.49409
InvestInnovl 0.30979 0.06282 4.93165 4.6 x 107° 0.18471 0.43488
InvestInnov2 0.35369 0.06364 5.55764 3.8 x 1077 0.22697 0.48042

Source: Authors’ calculations.
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Table A9. Regression statistics of the dependence of Frisk, on investments in innovation (InvestIn-

nov).
Regression Statistics
Multiple R 0.68414
R-square 0.46804
Adjusted R-square 0.45422
Standard error 23.2825
Observations 80
Analysis of variance

Df SS MS F Significance F
Regression 2 36,724.6 18,362.3 33.8741 2.8 x 1071
Residual 77 41,739.7 542.074
Total 79 78,464.3
Coefficients Standard error t-Stat p-Value Lower 95% Upper 95%

Y-intercept —8.925 4.77827 —1.8678 0.06559 —18.44 0.58977
InvestInnovl 0.478 0.09228 5.1797 1.7 x 1076 0.29424 0.66176
InvestInnov2 0.41886 0.09349 4.48011 2.6 x107° 0.23269 0.60503

Source: Authors’ calculations.

Table A10. Regression statistics of the dependence of Frisk; on social consequences of investments in

innovation (Srisk).

Regression Statistics

Multiple R 0.72075
R-square 0.51948
Adjusted R-square 0.48701
Standard error 16.7067
Observations 80
Analysis of variance
Df SS MS F Significance F

Regression 5 22,328.8 4465.76 15.9998 1.2 x 10710
Residual 74 20,654.4 279.113
Total 79 42,983.2

Coefficients Standard error t-Stat p-Value Lower 95% Upper 95%
Y-intercept 16.2512 9.36669 1.735 0.0869 —2.4123 34.9148
Srisk1 0.05548 0.09933 0.55854 0.57816 —0.1424 0.2534
Srisk2 0.00644 0.07449 0.08649 0.93131 —0.142 0.15486
Srisk3 —0.0034 0.13197 —0.0255 0.97974 —0.2663 0.25959
Srisk4 0.50818 0.07187 7.07041 73 x 10710 0.36497 0.65139
Srisk5 0.03099 0.08959 0.34592 0.73038 —0.1475 0.20951

Source: Authors’ calculations.
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Table A11. Regression statistics of the dependence of Frisk, on social consequences of investments in
innovation (Srisk).

Regression Statistics

Multiple R 0.53975
R-square 0.29133
Adjusted R-square 0.24345
Standard error 24.638
Observations 80

Analysis of variance

daf SS MS F Significance F

Regression 5 18,466.3 3693.26 6.08416 9 x 107°
Residual 74 44,920.2 607.029
Total 79 63,386.5

Coefficients Standard error t-Stat p-Value Lower 95% Upper 95%
Y-intercept 1.26258 13.8134 0.0914 0.92742 —26.261 28.7864
Srisk1 —0.0849 0.14649 —0.5794 0.56405 —0.3768 0.207
Srisk2 0.11902 0.10985 1.08352 0.2821 —0.0999 0.3379
Srisk3 0.14176 0.19461 0.72842 0.46866 —0.246 0.52954
Srisk4 0.52816 0.106 4.9828 4x107° 0.31695 0.73936
Srisk5 —0.038 0.13213 —0.2878 0.77433 —0.3013 0.22525

Source: Authors’ calculations.

Table A12. Regression statistics of the dependence of Frisks on social consequences of investments in
innovation (Srisk).

Regression Statistics

Multiple R 0.66566
R-square 0.44311
Adjusted R-square 0.40548
Standard error 17.2164
Observations 80

Analysis of variance

df SS MS F Significance F

Regression 5 17,452.4 3490.48 11.776 22 %1078
Residual 74 21,934 296.405
Total 79 39,386.4

Coefficients Standard error t-Stat p-Value Lower 95% Upper 95%
Y-intercept 12.6695 9.65249 1.31257 0.19339 —6.5635 31.9025
Srisk1 —0.0023 0.10236 —0.0228 0.9819 —0.2063 0.20163
Srisk2 —0.1656 0.07676 —2.1578 0.03419 —0.3186 —0.0127
Srisk3 —0.0761 0.13599 —0.5593 0.57762 —0.347 0.1949
Srisk4 0.4481 0.07407 6.04995 5.5 x 1078 0.30052 0.59569
Srisk5 —0.0346 0.09233 —0.3749 0.7088 —0.2186 0.14935

Source: Authors’ calculations.
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Table A13. Regression statistics of the dependence of Frisk, on social consequences of investments in

innovation (Srisk).

Regression Statistics

Multiple R 0.68395
R-square 0.46778
Adjusted R-square 0.43182
Standard error 23.7555
Observations 80

Analysis of variance

daf SS MS F Significance F

Regression 5 36,704.4 7340.87 13.0083 44 %1077
Residual 74 41,759.9 564.323
Total 79 78,464.3

Coefficients Standard error t-Stat p-Value Lower 95% Upper 95%
Y-intercept —1.669 13.3186 —0.1253 0.90061 —28.207 24.8689
Srisk1 0.14039 0.14124 0.99394 0.32349 —0.141 0.42181
Srisk2 —0.1248 0.10591 —1.1785 0.24236 —0.3359 0.08621
Srisk3 —0.1475 0.18764 —0.7859 0.43441 —0.5214 0.22641
Srisk4 0.42151 0.1022 4.12439 9.6 x 107> 0.21787 0.62515
Srisk5 0.27468 0.1274 2.15613 0.03432 0.02084 0.52852

Source: Authors’ calculations.
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