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THE INNOVATIVE APPROACH TO
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THE DIGITAL ECONOMY::
INTELLECTUAL ACCOUNTING
AND AUDIT

Abstract: The purpose of the article is to develop the
innovative approach to managing the quality of products in
the digital economy based on intellectual accounting and
audit and to determine the conditions of its application. The
authors determine the essence and advantages of intellectual
accounting and audit as compared to the traditional
approach to managing the quality of products and perform a
comparative analysis of the traditional and innovative
approaches to managing the quality of products in view of the
forms of organization of entrepreneurship. Based on this, the
authors determine the cases in which the innovative approach
is preferable and determine the expedience of transfer to it.
During comparison of the approaches to managing the
quality of products the authors formulate the task of multi-
criterial non-linear optimization and solve it with the help of
the analytical hierarchical procedure (method of Thomas L.
Saaty). Advantages of the innovative approach to managing
the quality of products in the digital economy based on
intellectual accounting and audit are substantiated, and it is
shown that they are recognized by companies of all forms of
organization. However, the possibilities of gaining these
advantages and their value for companies are different.
That’s why each case requires consideration of possibilities
and priorities of a company in the aspect of managing the
product quality.
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lead to the company’s losses. Due to lower
quality, as compared to the announced
quality, the sold products could have lower

Quality management is very important for
the functioning and development of
entrepreneurship with any form of its
organization — i.e., regardless of the size,
sphere  of specialization, and other
characteristics. This is explained by the fact
that low quality of the issued products could
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demand in the market. In case of a slight
reduction of quality and/or small share of
defect, the company will lose a part of the
planned revenues (alternative expenses will
be high).
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Complication of sales of a large batch of
products could lead to the company’s crisis.
Overloaded storages and forced (unplanned)
storing of finished products increase the
logistics expenses. In case of return of
products of low quality (defect), the
company will also bear transport losses due
to the necessity for its transportation. As free
money assets were invested into production
of low-quality products, the company cannot
start a new production cycle (production
capacities are not used).

As a result, in case of impossibility to sell
the products by the planned conditions, the
company will bear losses that are connected
to organization of sales by subsidized
conditions (at cost price) or liquidation
(utilization). During this crisis, the indicators
of effectiveness (e.g., profitability) and
financial indicators (e.g., profit) reduce,
which leads — in the best case — to decrease
of investment attractiveness (in particular,
market capitalization) of the company, and
in the worst case — to its insolvency and
bankruptcy.

Secondly, violation of the requirements to
quality of products could cause non-material
costs for the company. Even a slight or
temporary reduction of product quality could
be observed by the interested parties and
accepted very critically. Consumers’ loyalty
to the company and its products could
reduce, which will lead to decrease of the
sales volumes. However, if the quality of this
process is increases, this could be reversed.

However, in a worse situation, the
irreversible changes are connected to
reduction of the company’s competitiveness
and formation of its negative reputation
(decrease of the brand’s strength and loss of
consumers’ trust). In this case, even further
growth of quality will not allow the company
to sell its products successfully. This
marketing crisis could be overcome by
rebranding o the company - though this
measure will not necessarily restore the
company’s reputation in the B2C market
(business-to-consumers).

Consumers’ loyalty and trust of business
partners (intermediaries) could be decreased
as well. They may bear losses from
purchasing low-quality products from this
company — due to impossibility to sell them.
Even if the contract envisages the possibility
of return of low-quality products with a fine,
the company’s competitiveness in the B2B
(business-to-business) could be decreased,
and its business ties could be destroyed. In
this case, the company will require the
search for new intermediaries, which will
cause the growth of its transaction costs.

The government - through controlling
bodies — could cancel the company’s license,
if the company produces low-quality goods,
and if consumption of these goods threatens
life or health of consumers or national
security.  The  company  will  bear
expenditures for legal issues and could be
put into the government’s “black list”. All
this determines the strategic significance of
managing the product quality for modern
companies.

For this, a complex of managerial measures
is conducted; it includes development and
adoption of corporate standards of product
quality, norming of labor in view of the
requirements to product quality, and
introduction of the system of labor
stimulation (stimulation for higher quality
and punishment for defects). The central
element of this complex is control over
product quality. Unlike other managerial
measures, which differ among modern
companies depending on the specifics of
their activities, control over product quality
is universal.

That’s why here focus is made on product
quality as the main element of the approach
to managing the quality of products. The
traditional approach to this management
envisages quantitative and qualitative
accounting of products and their accounting.
The problem is that in practice management
of product quality could be ineffective if
expenditures for accounting and audit of the
products exceed the advantages from the
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products’ high quality. Due to this,
companies refuse from quality management,
accepting the related risks and planning
expenses for overcoming the consequences
of low quality and product’s defects.

Thus, there’s a necessity for the alternative
approach to managing the quality of
products, which will allow diversifying this
management and will make it accessible for
all  modern companies. The offered
hypothesis is that in the conditions of the
digital economy the form the approach that
is based on automatization of accounting and
audit with application of Al. The purpose of
this work is to develop the innovative
approach to managing the quality of
products in the digital economy based on
intellectual accounting and audit and to
determine the conditions of its application.

This purpose is achieved with the help of the
following tasks:

e determining the essence and
advantages of intellectual
accounting and audit as compared
to the traditional approach to
managing the quality of products;

e performing a comparative analysis
of the traditional and innovative
approaches to managing the quality
of products in view of the forms of
organization of entrepreneurship
and determining the cases when the
innovative approach is preferable,
as well as determining the
expedience of transition to it.

2. Literature review

The foundations and practical experience of
managing the product quality at modern
companies within the traditional approach,
based on accounting and audit, are set in the
works of the following scholars. Al-Saedi
& Pastawski  (2019) write that during
management or product quality it is
necessary to perform systemic accounting of
the interested parties’ opinions — with the
help of the method of analysis of hierarchies.

El Manzani et al. (2019) express doubts
regarding the universal character of the
system of quality management based on the
IS 9001 standards. In particular, the experts
note that this system is not adapted to the
specifics of the activities of innovative
companies.

Samuel and Schwartz (2019) point out that
competition has a large influence on product
quality management, which, in their opinion,
should be primarily endogenous and
envisage internal audit. Blum et al. (2019)
think that product quality determines the
opportunities for well-being and prospering
of the company and the economic system on
the whole. These authors determine —
through the prism of product quality — the
differences in revenues (level and growth
rate of GDP) between countries. Zhou and
Sun (2019) come to the conclusion that
quality management should be inseparable
from the production process. The scholars
disprove the idea of external audit of quality
and its selective control as a result of
production, emphasizing the necessity for
full coverage of production with quality
control for timely determination of the signs
of violation of the sectorial and corporate
standards of quality and for minimization of
the company’s losses.

Enriquez et al. (2019) thin that the approach
to characteristics and evaluation of product
quality should be integrated into the system
of management of products’ life cycle — the
scholars prove the connection between life
cycle and quality (the connection is strong
and direct). Koczkodaj et al. (2019) suggest
using the method of paired comparisons for
measuring product quality (approbating it by
the example of software). Serbancea et al.
(2018) think that during control over product
quality it is necessary to pay attention to the
ethical issues of knowledge management.

Prabusankar et al. (2018) emphasize the
significance of influence of the practice of
supply chain management on product quality
and the results of activities of the organized
retail sector. Farooq et al. (2019) think that
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quality management is necessary not only in
industrial production but also in the service
sphere. The scholars offer methodological
provision of analysis of quality of servicing
private university libraries in Malaysia in the
age of transformation marketing. Mulema
and Garcia (2018) state that quality and
efficiency determine the market success of
modern entrepreneurship and thus require
systemic and targeted corporate
management.

Cruz and Mendes (2019) note significant
influence of quality of services on the
behavioral intentions of users in developing
countries (the scholars present the results of
cross-study in government hospitals of
Republic of Cabo Verde). Fadeyi et al.
(2019) think that quality of product
management should be successive for
organizational survival. Simat et al. (2018)
write that orientation at customers of tourist
agencies should be expressed in their
susceptibility to quality of services.

The current tendencies of transformation of
the practices of managing the product quality
and the emerging opportunities of their
improvement in the conditions of the digital
economy are studied in Petrenko et al.
(2018), where digital modernization of the
practice of managing the product quality is
tired to optimization of the processes and
achievement of the goals of sustainable
development of the service sphere in the
post-industrial economy. Popkova (2019)
and Sozinova (2019) write that there are
preconditions  for  establishment  and
development of Industry 4.0 in the
conditions of the knowledge economy,
which envisages systemic digitization of the
economic  activities, including quality
control.

Popkova et al. (2019) develop a model of
state management of economy based on the
Internet of Things — managing the quality of
state services has a special role in this model.
Popkova et al. (2018) think that
transformation processes in the media-
system in the conditions of Industry 4.0

determine  new contours and future
perspectives of the practice of management
of services’ quality. Popkova and Parakhina
(2019) note that managing the global
financial system based on Al opens new
opportunities for increasing the quality of
financial services.

Popkova and Sergi (2018) write that the
more attention should be paid to the issues of
quality management during innovative
economic activities in Industry 4.0; and this
management should be organized based on
digital technologies. Popkova and
Sergi (2019) write of contradiction of the
digital economy. In particular, the scholars
note that absolute rationality of Al limits the
possibilities for ‘“healthy” deviation from
strict norms, which hinders the increase of
product quality based on know-how.

Ragulina (2019) thinks that Industry 4.0
progresses on the platform of the knowledge
economy, and this tendency stimulates the
formation of new standards of product
quality, which requies a new — intellectual —
approach to quality management. Sergi et al.
(2019) perform modeling of the Russian
industrial,  technical, and  financial
cooperation with the Asia-Pacific region — in
particular, in the issues of managing the
product quality based on digital
technologies.

Sergi (2019) states that digital technologies,
smart cities, and regional development in
modern Russia are based on guarantees of
high quality of goods and services, which
management is the strategic priority of state
and corporate management at the modern
stage of the economic systems’ evolution.
Ramachandran and Karthick (2019) note a
clear interconnection between development
of digital technologies and modernization of
the practices of quality management. Huo et
al. (2019) study management of online
business’ quality and come to the conclusion
that perspectives of its improvement are
connected to application of “smart”
technologies based on Al.
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Behmer and Jochem (2019) are sure that
organizational ~ planning  for  quality
management in the age of digital
technologies should take into account the
possibilities of technological progress for
supporting its high effectiveness. Stransky
and Matejka (2019) provide
recommendations for digital management of
quality in the construction sphere within the
BIM projects. Buckhorst and Schmitt (2017)
study quality management in the
technological mode 4.0 and determine the
need for a comprehensive cloud approach to
the production system with the digital
reflection.

Irizar-Arrieta et al. (2018) note the necessity
for accounting of the diversity of users in
design  for  sustainable  behavior in
intellectual offices. Baniyounes et al. (2019)
note the necessity for and describe the
process of institutionalization of intellectual
energy audit of “smart” buildings. Huerta
& Salazar (2019) describe the structure of
the process of audit for protection of data
and observation of confidentiality with the
usage of Al and cognitive services in Smart
Cities. Kallunki et al. (2019) see the
connection between 1Q and effectiveness of
audit of product quality. Based on this, the
scholars substantiate the preference of
intellectual audit based on Al, which has
higher 1Q that the average statistical skilled
auditor.

The performed literature overview allows for
a conclusion that the signs of emergence of
the innovative approach to managing the
quality of products in the digital economy
and the idea of the perspectives of its
creation are seen in the existing publications.
However, the essence and advantages of the
innovative approach are not clearly defined,
and the terms of its application are unknown.
Thus, there’s a necessity to fill these gaps in
the scientific knowledge for specification of
the fragmentary scientific developments and
provision of their effective application in the
activities of modern entrepreneurship for
them to become the general practices of

managing the product quality. This is done
in this work.

3. Methodology

When comparing the approaches to
managing the quality of products, we
formulate a task of multi-criterial non-linear
optimization and solve it with the help of the
analytical hierarchical procedure (method of
Thomas L. Saaty). This method is used for
comparative analysis of approaches to
managing the quality of products according
to the following criteria:

e expenditures for implementation:
cost evaluation of the measures for
implementation of the approach into
the practice of managing the product
quality at a company (initial
investments);

e expenditures for quality control: cost
evaluation of the measures for
implementation of the practice of
managing the product quality at a
company according to the approach
(operational costs);

e expenditures for corporate
accounting: cost evaluation of the
measures for financial (business)
accounting at a company (managerial

costs);
e complexity of implementation:
qualitative  evaluation of the

complexity of the measures for
implementing the approach into the
practice of managing the product
quality at a company (organizational
Costs);

e complexity of organization and
control over production: qualitative
evaluation of the complexity of
implementing  the  practice  of
managing the product quality at a
company according to the approach
(organizational costs);

o level of quality: result of quality
management, which reflects the
correspondence of the company’s
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products to the existing (e.g., GOST
or ISO 9001) and intra-corporate
standards of quality;

o risks of violation of quality: share of
products of lower quality (as
compared to the  announced
standards) and with defects.

For providing a system of idea of the
specific features of application of the
approaches to managing the quality of
products this research is conducted not on
the basis of any specific company but on the
basis of a selection of companies of certain
forms of organization:
e large industrial companies with
high level of automatization;
e medium industrial companies, with
low or moderate level of
authomatization;

e small companies of the service
sphere;
e agricultural companies.

As the digital economy is in the process of
formation, and statistical data on practical
implementation of the approaches to
managing the quality of products are not
accessible, in order to collect the factual data
we conduct our own empirical research in
the form of a survey of representatives of the
companies of the given forms of
organization. We obtained data from 2,000
companies of Russia (500 companies of each
organizational form) in September 2019. For
the purpose of the survey, we developed and
used the following evaluation form (Table
1).

Table 1. Evaluation form: “Comparing the innovative approach to the traditional (basic)

approach” (instruction for respondents)
. — Significance of Logic of assignin
Criterion of comparison of Observation of criterion criter?on, points 1-10 po?nts to crit%riag
approaches Traditional | The innovative
approach approach
Expenditures for implementatiol 1 switching places
Expenditures for quality control 1 switching places
Expenditures for corporate A
. 1 switching places
accounting
Complexity of implementation 1 switching places
Complexity of organlzatl_on and 1 switching places
control over production
Level of quality 1 leave asit is
Risks of violation of quality 1 switching places

*Additional graph for analytics, which is not shown to the respondents.

Source: developed and compiled by the authors.

As shown in Table 1, the developed
evaluation form offers the respondents to
compare the innovative approach to the
traditional ~ approach. The traditional
approach is accepted as a basis (1), and
evaluations of the innovative approach could
be different (below 1 or above 1). Specific
features (advantages or drawbacks) of the
approach according to the set criteria and
significance of the criteria for the company
of the given organizational form are
evaluated.

For example, during observation of the
criterion of expenditures for implementation,
the  volume of  expenditures  for
implementation of the innovative approach,
as compared to the traditional approach, is
determined.  During  determining the
significance of the criterion, importance of
expenditures  during  decision  making
regarding the approach to quality
management at a company is determined
(points 1-10 — the higher the better). The
logic of assigning points to the criteria
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consists in norming and assigning weight
coefficients to the criteria.

4. Results

4.1. The essence and advantages of
intellectual accounting and audit as
compared to the traditional approach to
managing the quality of products

The essence of intellectual accounting and
audit consists in the fact that it is conducted
by Al, which allows for full authomatization
of the process of corporate accounting and
audit of the products. The results of
comparative analysis of the traditional and
innovative approaches are shown in Table 2.

Table 2. Comparative analysis of the approaches to managing the quality of products.

Order of accounting of products
and financial accounting

manually (in case of

ObJECt. of Criterion of comparison Traditional approach Innovative approach
comparison
A;rfgiﬂgﬂg Subject of quality management manager, auditor Al
Order of accounting stage-by-stage simultaneous
Risk of errors high low
Accounting conducted separately and

automatized and are

s conducted simultaneously
mechanization)

Audit
quality standards

Coverage of audit selective full
Risk of subjectivity low Zero
Probability of finding the
reason of violation of the low high

Order of conducting the audit

as a result of production (one

in the process of
time) production (regularly)

Source: developed and compiled by the authors.

As shown in Table 2, the subject of quality
management within the innovative approach
is Al, which ensures the following
advantages of this approach:

e high speed of accounting: due to
simultaneous accounting of the
quantity and quality of the products,
these processes are accelerated, as
compared to manual accounting and
evaluation of product quality;

e reduction of the risks of accounting:
probability of errors due to 0%
influence of “human factor; in case
of the traditional approach these
risks are high;

e saving money for accounting:
corporate accounting is automatic,
which allows for increase of labor
efficiency, while during the
traditional approach the accounting

of quantity and quality of product is
conducted separately;

e fullness of audit: audit covers not
separate products of the company
(as is seen during the traditional
approach) but all products — the
comprehensive audit allows
guaranteeing product quality;

e objectivity of audit: unlike the
auditor, Al is always objective and
independent, which allows for
correct results of control over
product quality;

e higher information value of audit:
Al takes into account not only the
result (product quality) but also the
process of its receipt — which
allows determining the facts of
violation ~ of the  production
technology or low quality of
resources and materials, thus
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establishing causal connections of
violation of the requirements to
product quality;

e timeliness of audit: audit s
conducted not as a result of
production (one time in case of the
traditional approach) but in the
process of production (regularly),

Production and HR
manager

reports

which allows determining the signs
of violation of the requirements to
product quality immediately, thus
reducing the defects due to stopping
a set of products with defects.

This approach is shown in Figure 1.

data Corporate system of
financial accounting

| ~—

quantitative

certification of product

additional

accounting, control
over observation of
requirements to

quality, marking the
products of improper
quality (including

accounting and
audit of quality if

production

'

production

O O

sorting

defec tS) necessary

v

storing &
shipping

O

Figure 1. The innovative approach to managing the quality of products in the digital economy

based on intellectual accounting and audit.
Source: developed and compiled by the authors.

As shown in Figure 1, Al conducts
quantitative  accounting, control  over
observation of requirements at the stage of
production, certification of product quality,
marking of products of improper quality
(including defects) at the stage of sorting and
additional accounting and audit of quality if
necessary, at the stage of storing and
shipping. It transfers data on quantity and
quality of manufactured products to the
corporate system of financial accounting and
to the production and HR management. This
allows for authomatization of the whole
complex of organizational and managerial

functions at a company and for highly-
effective control over quality of its products.

4.2. Comparative analysis of approaches
to managing the quality of products in
view of the organizational forms of
entrepreneurship

The results of comparative analysis of
approaches to managing the quality of
products according to the criterion of
expedience of their application at large
industrial companies with high level of
automatization are shown in Tables 3-5.
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Table 3. Evaluation of observation of the criteria and their norming.

Estimate values of criteria
Criteria of approaches’ comparison Traditional The innovative Sum of pqints for
approach approach norming
points| normed| points| normed
Expenditures for implementation 1.2 0.55 1.0 0.45 2.2
Expenditures for quality control 0.8 0.44 1.0 0.56 1.8
Expenditures for corporate accounting 0.7 0.41 1.0 0.59 1.7
Complexity of implementation 1.3 0.57 1.0 0.43 2.3
Complexity of orgamzatl_on and control over| 06 038 10 063 16
production
Level of quality 1.0 0.22 3.5 0.78 45
Risks of violation of quality 0.1 0.09 1.0 0.91 1.1

Source: calculated and compiled by the authors.

Table 4. Evaluation of criteria significance and their norming.

Criteria of approaches’ comparison

Significance, pointg

Weight coefficients as a result of

1-10 norming (weight)
Expenditures for implementation 3.3 0.08
Expenditures for quality control 6.2 0.15
Expenditures for corporate accounting 4.7 0.11
Complexity of implementation 2.4 0.06
Complexity of organization and control ovel 53 013

production

Level of quality 10.0 0.24
Risks of violation of quality 10.0 0.24
Sum of values 41.9 1.00

Source: calculated and compiled by the authors.

Table 5. Evaluation of criteria significance and their norming.

Traditional approach The innovative approach

Criteria of approaches’ comparison | Weight  Value of Weighted Value of Weighted
criterion sum criterion sum
Expenditures for implementation 0.08 0.55 0.04 0.45 0.04
Expenditures for quality control 0.15 0.44 0.07 0.56 0.08
Expenditures for corporate accounting| 0.11 0.41 0.05 0.59 0.07
Complexity of implementation 0.06 0.57 0.03 0.43 0.02
Complexity of organlzatl_on and 013 038 0.05 0.63 0.08

control over production
Level of quality 0.24 0.22 0.05 0.78 0.19
Risks of violation of quality 0.24 0.09 0.02 0.91 0.22
Sum of values 1.00 - - - -
. . . 0.69 (more preferable by
Hierarchical synthesis - 0.31 222 times)

Source: calculated and compiled by the authors.

The performed analysis showed that at
industrial companies with high level of
automatization the innovative approach is
more preferable — by 2.22 times — than the
traditional approach to managing the quality
of products. The results of comparative

analysis of the approaches to managing the
quality of products according to the criterion
of expedience of their application at medium
industrial companies with low or moderate
level of authomatization are shown in Tables

6and7.
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Table 6. Evaluation of observation of the criteria and their norming.

Estimate values of criteria
Criteria of approaches’ comparison Traditional The innovative Sum of pqints for
approach approach norming
points| normed| points| normed

Expenditures for implementation 25| 071 1.0 0.29 3.5

Expenditures for quality control 0.6 | 0.38 1.0 0.63 1.6

Expenditures for corporate accounting 08| 044 1.0 0.56 1.8

Complexity of implementation 29| 074 1.0 0.26 3.9

Complexity of orgamzatl_on and control 05 | 033 10 067 15
over production

Level of quality 10| 0.15 5.7 0.85 6.7

Risks of violation of quality 0.7 ] 041 1.0 0.59 1.7

Source: calculated and compiled by the authors.

Table 7. Evaluation of criteria significance and their norming.

Criteria of approaches’ comparison Significance, pointy  Weight coefficients asa result of
1-10 norming (weight)

Expenditures for implementation 6.4 0.13

Expenditures for quality control 7.6 0.15

Expenditures for corporate accounting 5.9 0.12

Complexity of implementation 5.2 0.10

Complexity of organization and control 87 0.18
over production

Level of quality 7.3 0.15

Risks of violation of quality 8.5 0.17

Sum of values 49.6 1.00

Source: calculated and compiled by the authors.

Table 8. Evaluation of criteria significance and their norming.

| Traditional approach The innovative approach
Criteria of approaches’ comparison  [Weigf szllue_ of | Weighted Vf?lluet of Weighted sur
criterion sum criterion
Expenditures for implementation 0.13 0.71 0.09 0.29 0.04
Expenditures for quality control 0.15 0.38 0.06 0.63 0.10
Expenditures for corporate accounting | 0.12 0.44 0.05 0.56 0.07
Complexity of implementation 0.10 0.74 0.08 0.26 0.03
Complexity of organlzatl_on and control 0.18 033 0.06 0.67 012
over production
Level of quality 0.15 0.15 0.02 0.85 0.13
Risks of violation of quality 0.17 0.41 0.07 0.59 0.10
Sum of values 1.00 - - - -
. . . ) 0.57 (more preferable by
Hierarchical synthesis 0.43 1.32 times)

Source: calculated and compiled by the authors.

The performed analysis showed that at
medium industrial companies, with low or
moderate level of authomatization, the
innovative approach is more preferable — by
1.32 times — than the traditional approach to
managing the quality of products. The results
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of comparative analysis of the approaches to
managing the quality of products according
to the criterion of expedience of their
application at small companies of the service
sphere are shown in Table 9-11.
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Table 9. Evaluation of observation of the criteria and their norming.

Estimate values of criteria
Criteria of approaches’ comparison Traditional The innovative Sum of pqints for
approach approach norming
points| normed| points| normed

Expenditures for implementation 6.4 | 0.86 1.0 0.14 7.4

Expenditures for quality control 0.9 | 047 1.0 0.53 1.9

Expenditures for corporate accounting 0.9 | 047 1.0 0.53 1.9

Complexity of implementation 5.6 | 0.85 1.0 0.15 6.6

Complexity of orgamzatl_on and control 24| o071 10 029 34
over production

Level of quality 1.0 | 040 15 0.60 25

Risks of violation of quality 08| 044 1.0 0.56 1.8

Source: calculated and compiled by the authors.

Table 10. Evaluation of criteria significance and their norming.

Criteria of approaches’ comparison Significance, pointy  Weight coefficients asa result of
1-10 norming (weight)

Expenditures for implementation 10.0 0.17

Expenditures for quality control 8.7 0.15

Expenditures for corporate accounting 7.9 0.14

Complexity of implementation 9.3 0.16

Complexity of organization and control 81 0.14
over production

Level of quality 6.4 0.11

Risks of violation of quality 7.2 0.13

Sum of values 57.6 1.00

Source: calculated and compiled by the authors.

Table 11. Evaluation of criteria significance and their norming.

| Traditional approach The innovative approach
Criteria of approaches’ comparison  |Weigl Vglug of Weighted sur Vqlue_ of | Weighted
criterion criterion sum
Expenditures for implementation 0.17 0.86 0.15 0.14 0.02
Expenditures for quality control 0.15 0.47 0.07 0.53 0.08
Expenditures for corporate accounting |0.14 0.47 0.06 0.53 0.07
Complexity of implementation 0.16 0.85 0.14 0.15 0.02
Complexity of organlzatl_on and control 014 071 010 0.29 0.04
over production
Level of quality 0.11 0.40 0.04 0.60 0.07
Risks of violation of quality 0.13 0.44 0.06 0.56 0.07
Sum of values 1.00 - - - -
. . . . 0.62 (more preferable by
Hierarchical synthesis 1,63 times) 0.38

Source: calculated and compiled by the authors.

The performed analysis showed that at small
companies of the service sphere the
traditional approach to managing the quality
of products is more preferable — by 1.63
times — than the innovative approach. The
results of comparative analysis of

approaches to managing the quality of
products according to the criterion of
expedience  of their application at
agricultural companies are shown in Tables
12-14.
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Table 12. Evaluation of observation of the criteria and their norming.

Estimate values of criteria
Criteria of approaches’ comparison Traditional The innovative Sum of pqints for
approach approach norming
points| normed| points| normed

Expenditures for implementation 51| 0.84 1.0 0.16 6.1

Expenditures for quality control 0.7 | 041 1.0 0.59 1.7

Expenditures for corporate accounting 0.6 | 0.38 1.0 0.63 1.6

Complexity of implementation 23| 0.70 1.0 0.30 3.3

Complexity of orgamzatl_on and control 06 | 038 10 063 16
over production

Level of quality 10| 0.18 4.7 0.82 5.7

Risks of violation of quality 03| 0.23 1.0 0.77 13

Source: calculated and compiled by the authors.

Table 13. Evaluation of criteria significance and their norming.

Criteria of approaches’ comparison

Significance, pointg

Weight coefficients as a result of

1-10 norming (weight)

Expenditures for implementation 9.8 0.15

Expenditures for quality control 9.5 0.15

Expenditures for corporate accounting 7.3 0.11

Complexity of implementation 8.6 0.13

Complexity of organization and control 10.0 0.15
over production

Level of quality 9.5 0.15

Risks of violation of quality 10.0 0.15

Sum of values 64.7 1.00

Source: calculated and compiled by the authors.

Table 14. Evaluation of criteria significance and their norming.

| Traditional approach The innovative approach
Criteria of approaches’ comparison  [Weigf szllue_ of | Weighted Vf?lluet of Weighted sur
criterion sum criterion
Expenditures for implementation 0.15 0.84 0.13 0.16 0.02
Expenditures for quality control 0.15 041 0.06 0.59 0.09
Expenditures for corporate accounting |0.11 0.38 0.04 0.63 0.07
Complexity of implementation 0.13 0.70 0.09 0.30 0.04
Complexity of organlzatl_on and control 015 038 0.06 0.63 010
over production
Level of quality 0.15 0.18 0.03 0.82 0.12
Risks of violation of quality 0.15 0.23 0.04 0.77 0.12
Sum of values 1.00 - - - -
. . o 0.56 (more preferable by
Hierarchical synthesis| 0.44 1.27 times)
Source: calculated and compiled by the authors.
The performed analysis showed that the 5. Discussion

innovative  approach  at  agricultural
companies is more preferable — by 1.27
times — than the traditional approach to
managing the quality of products.
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As a result of the research it has been
established that despite the objective
differences between the traditional and
innovative approaches to managing the
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quality of products, which are acknowledged
by companies of all organizational forms, the
perceived  differences  between these
approaches are diverse. Thus, expenditures
for implementation of the innovative
approach are objectively higher due to
necessity for purchasing Al and the tied
technologies and equipment, as well as
personnel training. However, the volume of
these expenditures is treated by companies
of different organizational forms in a
different way.

Large industrial companies with high level
of automatization accept digital
modernization, as investments into it are
quickly returned by means of “scale effect’.
That’s why expenditures for implementation
of the innovative approach for them are only
by 1.2 times higher (almost identical
expenses). Significance of the criterion of
expenditures for implementation during the
selection of the approach by these companies
is low (3.3 points), which reflects their
readiness  to invest into digital
modernization. Medium industrial
companies with low or moderate level of
automatizaiton feel the load of investments
into digital modernization to a higher extent.
The perceived expenditures for
implementation of the innovative approach
are higher by 2.5 times. Significance of this
criterion is also rather high (6.4 points).

Small companies of the service sphere have
to perform authomatization “from scratch”
and thus perceived expenditures for
implementation of the innovative approach
are by 6.4 times higher than expenditures for
implementation of the traditional approach.
This criterion is the most significant for them
(10 points). Agricultural companies also
consider the expenditures for
implementation of the innovative approach
as rather heavy (exceeding the expenditures
for implementation of the traditional
approach by 5.1 times). Significance of this
criterion is also very high for them (9.8
points).

Increase of product quality and reduction of
the risks of quality violation are achieved
during application of the innovative
approach. Thus, according to the evaluation
of large industrial companies with high level
of authomatization the level of product
quality during the innovative approach is by
3.5 times higher than during the traditional
approach (significance of the criterion is
maximal: 10 points). The perceived risks of
violation of quality are lower (0.1) within the
innovative approach (significance of the
criterion is maximal: 10 points).

Medium industrial companies with low and
moderate level of authomatization evaluate
the growth of product quality even higher
(by 5.7 times) during the innovative
approach. However, significance of this
criterion for them is lower as compared to
the above form of organization of
entrepreneurship (7.3 points). Risks of
violation of quality, according to then,
reduce slightly (0.7), but are still rather
significant (8.5 points).

Small companies of the service sphere
envisage the growth of product quality by
only 1.5 times due to transition to the
innovative approach to quality management,
considering this criterion to be moderately
significant (6.4 points). The perceived
reduction of the risks of quality violation is
low (0.8), but this criterion is rather
significant (7.2 points).  Agricultural
companies also acknowledge significant
increase of product quality (by 4.7 times)
during transition to the innovative approach
to its management (significance of the
criterion is very high: 9.5 points). They also
note the reduction of risks of quality
violation by 0.3 times (significance of the
criterion is maximal: 10 points).

Thus, the advantages of the innovative
approach to managing the quality of
products in the digital economy based on
intellectual accounting and audit are
acknowledged by companies of all
organizational ~ forms.  However, the
possibilities of obtaining these advantages
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and their value for companies are various.
That’s why each separate case requires
consideration of possibilities and priorities of
the company in the aspect of managing the
product quality. In certain cases, the
innovative approach to this management
could be unjustified and even unprofitable —
though it is preferable in most cases.

6. Conclusion

Thus, the offered hypothesis has been
proved. In the conditions of the digital
economy, an innovative approach to
managing the quality of products based on
automatization of accounting and audit with
application of Al is formed. This approach
has multiple advantages as compared to the
traditional  approach, including quick
accounting of products and their quality,
reduction of risks of accounting, reduced
expenditures for accounting, fullness of
audit, and its objectiveness, timeliness, and
informative value. This leads to increase of
product quality and its guarantees and to
reduction of entrepreneurial risk of violating
the requirements to quality.

However, an inevitable drawback of the
developed approach is certain expenditures
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