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Abstract

The development of digital production technologies, taking place within the framework of the global fourth industrial revolution,
creates conditions for increasing the level of customization of industrial production, i.e. the ability to manufacture products that reflect
the preferences of small groups of consumers and even individual customers. Product customization, as one of the most important
aspects of the fourth industrial revolution, is of great interest for researchers and has been becoming one of the promising trajectories
for the development of new production technologies and methods of organizing production. But at the same time, the economic effect
of increasing the customization of products remains not fully understood. This study is aimed at identifying various economic effects
arising from customization in industrial enterprises, and their quantitative assessment in relation to the manufacturing industries of the
Russian industry. Using a systematic review of available scientific research and analytical reports, the study quantifies the economic
effects of customization in various sectors of the Russian economy. The results show the colossal effect of further customization in
Russian enterprises. The authors conclude that the annual effect of revenue growth in all industries, even under the most pessimistic
scenarios and estimates, is 1.9 trillion rubles, and the effect of cost reduction — 1.4 trillion rubles. The results obtained can form the
basis of government measures to stimulate the customization of products of Russian industrial enterprises.
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transformation..., 2018]. Additive technologies make

Introduction

The development of digital production technologies
in the conditions of the global fourth industrial revolution
creates conditions for the increase in the level of product
customization, that is, match of its functional, ergonomic
and aesthetic characteristics to the tastes and preferences
of small groups or even individual consumers [Industry
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it possible to produce according to individual projects
without significant restructuring of production lines. 3D
modeling offers the opportunity to create complex, highly
accurate product models that reflect the preferences of
individual customers. Collaborative design platforms create
conditions for involving consumers in the development of
new products, their rapid testing and prototyping. Cloud
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information services can unite a large number of participants
in the same supply chain within a single space of activity.
Digital technologies form flexible manufacturing systems
that produce customized products on a mass basis.

The customization of industrial production is of great
interest on the part of researchers and is becoming one of the
promising trajectories for the development of new production
technologies and methods of industrial management
[Popadyuk, 2008]. At the same time, the economic effect of
increasing product customization remains poorly understood
[Piller et al., 2004]. This study is aimed at identifying various
economic effects arising from customization in industrial
enterprises, and their quantitative assessment in relation to
the manufacturing industries in Russia. The first section
presents the results of the scientific literature review, based
on which the research task is formulated. Next, the research
methodology is described, followed by the main results
which consist of the economic assessment of various effects
from customization in the context of types of production
activities, various scales of these effects and scenarios for
the development of the Russian economy. In conclusion, the
main findings are formulated, the limitations of the study are
given, and the directions for further research are determined.

1. Mass customization in the age of digital
transformation

The rapid development of production technologies
and methods of industrial management in the direction of
increasing its flexibility and responsiveness to consumer
needs is accompanied by an increase in the average level
of product customization. Product customization can be
viewed as the correspondence of engineering, functional,
style and other characteristics to the preferences of specific
consumers. Customized products and services are meant to
meet the needs of relatively small groups or even individual
customers [Kudryavtseva, 2016]. Product customization
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can be understood as a set of processes for its development,
production and sale and related included in it services [Piller,
Reichwald, 2002].

Customization affects almost all sectors of the economy
and spheres of public activity. Customization is subject not
only to consumer goods traditionally focused on a specific
customer, such as clothing or furniture, but also to products
of industrial enterprises. The dynamics of publications in
the Scopus database with the term customization in the
title, keywords, and abstract grew steadily until 2009
(Fig. 1), after which there was a decline in the number
of publications, and then a new, somewhat fluctuating,
but stable growth arose until 2021. The second wave of
interest in customization can be explained by the fact
that new digital technologies, which are currently rapidly
transforming the landscape of economic activity, have
enormous potential to increase the level of customization
of products and services.

Traditionally, the production of customized products
was accompanied by the creation of more value for the
customer, but at the same time, the increase in product
diversity significantly enhanced the value of such products.
This led to the fact that effective customization arose only
in narrow market niches. However, with the development
of modern digital technologies and the new approaches to
the organization of production on their basis, customization
began to be characterized by decreasing costs, which led to
the emergence of the phenomenon of mass customization,
that is, the possibility of producing customized products for
a large number of customers.

Technologies aimed at the production of customized
products usually include:

» additive technologies (for example, 3D printing),
which allow to create products with a variety of design
solutions without noticeable changes in the production
line;
3D scanning and modeling, creation of digital models
and twins (for example, a digital model of a specific

Fig. 1. Annual dynamics of publications on the topic
of customization in scientific areas of management and business
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person's foot) that accurately reflect and use the
specifications of individual customers in production;

» Platforms and applications for collaborative design that
can involve consumers, designers, and technologists in
the product development process at the same time;

e social networks and big data analysis and machine
learning algorithms that allow to collect large amounts
of customer data and identify group patterns in their
consumer behavior and preferences;

e artificial intelligence that implements flexible
dynamic pricing systems; flexible digital production
systems that allow you to change the parameters of
manufactured products quickly;

e distributed and cloud information systems that can
unite the activities of a large number of suppliers,
contractors and manufacturers within a single
information space in real time;

etc. [Saniuk et al., 2020].

Organizational methods and customization tools often
include:

e modular production, which makes it possible to
achieve a wide variety of products within a limited set
of components on the principle of Lego sets;

» product life cycle management, thanks to which it is
possible to build in mechanisms for adapting products
to new conditions, to carry out customization in the
course of product operation;

* lean production;

» production service;

* co-design, involving deep customer involvement in
product development processes;

and others [New production technologies, 2015].

The use of digital technologies leads to the emergence
of mass customization, when customized products are
produced in large volumes and personalization of products
and services, when they are created for a specific consumer.
Customization began to be characterized by various levels
and implementation options (assembly to order, production
to order, development to order, etc.), described by different
breadth and depth of customization. Narrow customization
involves adapting products to the requirements of individual
customers. Broad customization usually means adapting
products to the requirements of different customer groups.
Narrow customization tends to create more value for the
customer, but comes at a higher cost. Deep customization
affects the project (design) of products, the processes of
production or assembly, the processes of product sales.
More superficial customization may concern only product
packaging. Even more superficial customization occurs
within retail sales and customer relationship management.
Most researchers hold the opinion that deeper customization
has the greatest economic effect [Matulik, 2008].

Given the interest to the development of customization,
its economic effect in the context of various economy sectors
remains insufficiently considered. In the Scopus database,
59 reviews of publications on the topic of customization
were identified, and none of them addressed the economic
assessment of the customization effect in the context of
economic sectors. Most studies deal with the qualitative
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effect of customization at the level of individual enterprises
or in the context of the development of certain technologies
[Piller et al., 2004]. At the same time, the assessment of
the economic effect of customization seems to be a rather
important scientific task, since the state incentives for
strengthening customization through the use of digital
technologies are declared in some policy documents, but at
the same time, the effectiveness of these incentive efforts
does not seem obvious [New production technologies,
2015].

By the fact that the greatest economic effect from
customization is expected from deep customization within
the framework of industrial production using digital
technologies, in this article the research task is as follows: to
quantify the economic effect of the development of production
technologies and methods of industrial management that
provide an increase in the customization of products in the
context of the manufacturing industries.

2. Research methodology

This study is based on the analysis of secondary sources
via the review of consulting and analytical companies
and scientific articles, aimed at qualitative identifying the
economic effects of customization and summarizing the
quantitative assessment of these effects. The assessment of
the positive effect is summarized in the form of the effects
of cost reduction and revenue growth of enterprises. The
effects of customization are evaluated taking into account
the maturity levels of customization on enterprises in various
industries. It is also taken into account that the available data
relate to economies that are ahead of the Russian in their
digital development. Due to the lack of systematic data on
customization costs, the study estimates these costs based
on the percentage of failed digital transformation projects
of companies. The parameters obtained in the course of
summarizing the available data are applied to statistical data
on the volume of activity in the context of manufacturing
industries. In this case, three levels of effect are formed:
maximum, average and minimum, as well as three scenarios
for the development of the economy: optimistic, realistic and
pessimistic.

3. Research results
3.1. Qualitative identification of economic effects from
customization on industrial enterprises
In the scientific research and analytical reviews, two
groups of economic effects arising from customization at the
level of manufacturing enterprises can be identified. Cost
reductions include:
» reduction of direct switching costs — companies spend
a significant amount of resources on finding suppliers
that best meet their requirements; the ability to adapt
products as much as possible to customer requirements
helps to reduce these costs [Riemer, Totz, 2003];
e reduction of opportunity costs — increasing the
adaptability of supplies involves investing resources
in establishing long-term relationships with suppliers,
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which leads to the fact that these resources are not used
in other, more profitable areas; customization leads to
areduction in the cost of resources for the development
of relationships with suppliers [Riemer, Totz, 2003];

* reduction of sunk costs — often investments in
the development of relations with suppliers are
characterized by a limited ability to reuse the results
that have arisen in the case of relations with other
suppliers; customization, while reducing supplier
relationship costs, also reduces sunk costs [Piller,
Reichwald, 2002];

* optimization of product design — reducing the cost of
functionality and features that do not create proper value
for the client, due to faster information communication
with the client and a better understanding of it, arising
in the framework of customization [Jeffrey et al.,
20157,

* better matching of supply and demand — increasing
the predictability of demand leads to a reduction in
costs associated with inventory, excess production
or underutilization of resources [Jeffrey et al.,
20157;

» reduction of used capital costs: the reduction in capital
requirements due to the decline in stocks also comes
with the possibility of full or partial prepayment of
products by the buyer; this reduces the costs associated
with financing activities [Matulik, 2008];

» economies of scale and diversity — reduction of costs
through the economies of scale and economies of
scope arising from the use of flexible manufacturing
technologies that allow the production of customized
products in large volumes [Jeffrey et al., 2015];

* reduction of commercial costs — an improvement in the
understanding of the client as part of the customization
process reduces the cost of retaining him, as well as the
reduction of the client base and, accordingly, attraction
of more new clients [Kudryavtseva, 2016];

* increase in the efficiency of innovation — short
relationships with customers allow you to respond
faster to changing of their preferences, test new
products faster and more often, thereby reducing
unproductive costs in the course of innovation [Hinz,
2013];

* increase in acceptable waiting time — customers who
ordered products to their specifications are willing to
wait longer, which is accompanied by a decrease in
revenue losses due to unwillingness to wait, a decrease
in the cost of emergency supplies of materials, and a
reduction in errors in the supply chain [Piller et al.,

2004].
The group of revenue growth effects includes the
following:
* increased willingness to pay — customization is

accompanied by the creation of higher value and
perceived quality of products, which leads to the
willingness of buyers to pay a higher price [Guneshka,
20217;

 increasingthe customer's lifetime value — customization
creates added knowledge about the customer, which
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leads to the ability to keep him longer and stimulate
repeat purchases [Kudryavtseva, 2016];

* increased customer satisfaction — creating added value
through the implementation of personal specifications
leads to increased customer satisfaction, accompanied
by repeat purchases, as well as an increase in the
number of recommendations of the company to other
customers [Dessler, 2021];

* improving competitive positions — customization
allows you to increase the differentiation of the
company's products, increase brand loyalty and
thereby protect your segment from the possible
impact of competitors, stabilize your market share and
performance [Mass customization.., 2020].

Considering the industry as a set of enterprises producing

similar products, we can conclude that the identified two
groups of effects at the level of enterprises form generalized
effects on the scale of industries and industrial production
as a whole.

3.2. Estimation of cost reduction and revenue growth
effects from product customization

The cost reduction effect of customization was found
in [Piller et al., 2004], where it is estimated at 30% for the
garment industry. Naturally, customization is not able to
realize this potential fully in any company and industry,
even within the framework of a super-optimistic scenario.
The introduction of the "Customized Product" technological
complex is an initiative for the digital transformation of the
enterprise. The success of digital transformations is estimated
at 24% [Unlocking success.., 2018], 20% [Morakanyane
et al., 2020], and even 10% [Ramesh, Delen, 2021] of all
initiatives. An intermediate value of 20% gives the maximum
achievable cost reduction effect from customization
0f 30% % 0.20 (i.e. 20%) = 6% of revenue.

There are noticeably more quantitative estimates of
the effect of growth in revenue from customization in
open sources, but they are all heterogeneous and also
require the formulation of a number of assumptions. Thus,
according to a study by BCG, personalization of consumer
experience through advanced digital technologies has
allowed companies to increase revenue by 5 to 10% per
year [Abraham et al., 2019]. It concerned only advanced
companies in terms of customization. According to the
results of the survey, the authors of the research [Boudet
et al., 2019] conclude that personalization leaders have
5-15% more revenue than the industry on average.
Deloitte has found that 50% of shoppers are interested
in customized products, and that different proportions of
shoppers are willing to pay different price premiums for
personalized products [Jeffrey et al., 2015]. For example,
the share of those willing to pay 50% or more on top of
the price is 11% among shoe buyers and 3% among drink
buyers.

In this mixed picture, it is assumed that, despite the
diversity of customer preferences and industries, the growth
in revenue from customization is determined by the ability
of companies to realize this effect. To streamline quantitative
estimates of the effect of revenue growth, you can use the
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Table 1
Key parameters of the BCG customization (personalization)
maturity level model (%)

Indicator

Customization level

Average revenue
growth per year

Share of companies 41

model of customization maturity levels (in the original —
personification) proposed by BCG [Abraham et al., 2019].
Four levels were formed; each of them was characterized by
certain content aspects, the share of companies with these
aspects identified in the course of the survey and an indicator
of revenue growth from customization. The main parameters
of the model are presented in Table 1.

The metrics proposed by BCG should be adjusted for
the percentage of digital transformation initiatives that fail,
and thereby, the cost of customization initiatives should
be taken into account at least in this crude form. Average

lagging m innovative leading

40 19 0

revenue growth per year is also multiplied by 0.20, as it
was done for cost reduction. Adjusted figures are given in
Table. 2 (line B).

3.3. Differentiation of customization effects by industries
based on the concept of customization maturity

It should be noted that the BCG model was built
primarily for retail and therefore has the ability to transfer to
companies involved in the production of food, beverages and
tobacco products. As sources of additional data, the work of
[Matulik, 2008] was used which also provides a grouping

Table 2
Indicators of industry effects from customization (%)

Customization maturity level

Industry-based effect

Indicator _
lagging innovative BTG e
growth reduction

Customization effects

B Average revenue growth per year

Z  Cost reduction per year

2 5 - =

Amount of activity
1 Manufacture of food products, drinks, tobacco products 41 40 19 1.75 1.31
2 Manufacture of clothes 43 36 21 1.77 1.33
3 Vehicle manufacturing industry --- 1.77 -
4 Printing 32 35 33 2.35 1.76
5 I;/rlggﬁgetlsture of computers, electronic and optical 61 7 30 1.74 131
6  Furniture production 52 27 21 1.59 1.19
7  Manufacture of paper and paper products 35 0 65 3.25 2.44
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Table 3
Indicators of sectoral effects from customization for the Russian Federation (%)

Industrial activity

Industry-based effect

1 Manufacture of food products, drinks, tobacco products 1.31 0.98
2 Manufacture of clothes 1.33 1.00
3 Vehicle manufacturing industry 1.33 1.00
4 Printing 1.76 1.32
5 Manufacture of computers, electronic and optical products 1.31 0.98
6 Furniture production 1.19 0.89
7 Manufacture of paper and paper products 2.44 1.83

of companies by customization levels but in the context of
individual industries. The number of levels in the model
from [Matulik, 2008] is the same as the BCG model, but the
grouping methodology is different. This model is based on the
volume (or in terms of the author, intensity) of customization
in the industry at various levels rather than on the number
of companies. Despite methodological differences, the data
from the two models are combined.

More complete parameters for the distribution of
companies by customization levels are shown in Table. 2.
Due to the fact that companies at the leading level were not
identified in both models, the corresponding column was
excluded.

Returning to the effect of cost reduction, it should be
assumed that the maximum effect (6% of revenue, see 3.2
of this article) can only be assumed at the highest level of
customization, in terms of the BCG model — the leading one.
Based on this, the achievement of the cost reduction effect is
differentiated by customization levels in the same proportion
as the revenue growth indicator in the BCG model which is
shown in line 3 of Table. 2.

To determine the industry-wide effects from
customization in terms of revenue growth and cost
reduction, it is necessary to find their average value,
weighted by the volume of activities at different levels
of customization. In other words, the sum of pairwise
products of the effect by levels and the share of activity
by levels is found. So, for example, the average effect
of revenue growth in the clothing industry will be found
as 0 x 0.43 +2 x0.36+5 x0.21 =1.77% (highlighted in
Table 2 by light shading). The average cost reduction effect
in the vehicle manufacturing industry will be calculated as

0 x0.49 +1.50 x 0.26 + 3.75 x 0.25 = 1.33% (highlighted
in Table 2 by dark shading).

All calculated indicators are given in Table 2 in the
"Industry Effect" columns.

3.4. Adaptation of the effects to the level of the Russian
economy

It should be noted that [Matulik, 2008; Abraham et al.,
2019] were based on the consideration of fairly advanced
economies. It is problematic to transfer them without
adjustment to the Russian economy. At the same time, there
are no mechanisms for adapting the obtained values to
Russian realities in the scientific and analytical literature.
To solve this problem, it is proposed to assume that since
customization largely involves digital transformation, the
effect of it to a certain extent will depend on the level of the
economy digitalization. If you look at the digital development
indices of the Russian Federation in comparison to other
countries!, it turns out that the best results for Russia are
characterized by ranking at the end of the second ten best
countries (for example, according to the E-Government
Development Index — 36" place out of 193, according to the
Inclusive Internet Index — 25™ out of 120). The worst ones
are on the verge of the last third of countries (for example,
according to the World Digital Competitiveness Ranking —
43 out of 63 countries). In most cases, Russia is closer to
the lower border of the first third of the countries.

The research [Matulik, 2008; Abraham et al., 2019]
covered companies from various countries, which were most
often within the top ten countries in many rankings. From
this we can assume that Russia differs from the considered
countries by an average of 25 points out of an average rating

! Digital Economy: 2022. Brief Statistical Collection. Moscow: HIY BIIID. ISBN 978-5-7598-2599-9. DOI: 10.17323/978-5-7598-2599-9.
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Tab. 5. Effect of customization by manufacturing industries across three scenarios (mln rubles)

9% increase in effects

Economic Total
production
activity

development
scenario

The effect
from
revenue
growth

Cost
reduction
effect

Optimistic

The effect

revenue
growth

11.25% increase in effects 13.5% increase in effects

The effect
jig il
revenue
growth

Cost
reduction
effect

Cost
reduction
effect

from

(the level of 2021) 60335179 3163140 2372688 5535828 3347958 2511319 5859277 3543662 2658110 6201772
&%ﬁ,zsggm 2021) 48268 143 2530496 1898136 4428632 2678371 2009055 4687426 2834942 2126500 4961442
Pessimistic 36201 107 1897867 1423621 3321488 2008782 1506802 3515584 2126183 1594901 3721084
(60% from 2021)

scale of 100 points. Thus, taking into account indicators
calculated in Table 2, it makes sense to reduce them by 25%.
The obtained indicators are given in Table 3.

3.5. Evaluation of the dynamic effect changes from
customization

Further, it should be assumed that the size of the found
effects will change over time as companies move between
different levels of customization because the market will
favor more and more customized products and companies
will invest more in customization. Unfortunately, there is not
much temporal analytics in open sources, which allows to
build dynamic scenarios, and it is very fragmented.

Thus, the study [Abraham et al., 2019] found that the
best companies allocate investments for customization
in the amount of 0.9% of turnover, while on average all
the studied companies invest 0.7%. Going forward, top
companies are expected to spend 30% of their turnover on
customization, with an average customization investment of
18%. Unfortunately, the fact about predicting this future is
not specified in [Abraham et al., 2019].

[Wilson, 2007] found that most executives expected (as
of 2007) an increase in demand for customized products at
the level of 25 to 50% per year. A study [Kanama, 2018]
finds less impressive growth. The author studied the growth
of the customized drinks segment in Japan and concluded
that sales volumes in these segments in the period 2010—
2015 increased steadily by 1.2% per year. The share of this
segment in the indicated period also grew and at a faster
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pace — 2.1% per year. This happened at the time when the
beverage industry as a whole was shrinking.

You can also pay attention to secondary trends that
reflect the interest of companies in the development of
customization. For example, the work of [Mourtzis, Doukas,
2014) analyzes the number of articles in the Scopus database
with the terms “mass customization” and “personalization”
as keywords. The dynamics of the number of articles
reproduces the classic hype cycle with a characteristic peak
in 2003 and a return to the main trend already in 2004. The
average increase in publications in the period 2000-2012
was 12.2% per year.

As another proxy trend we can consider the one in the
field of 3D printing which, of course, does not exhaust the
whole variety of technological solutions for customization,
but in most cases they act as the main one. [Roberts, 2021]
summarizes 11 forecasts for the period 2020-2026 and
concludes that 3D printing market growth of 11.7% per
year can be considered as a consensus forecast. In [Crozet
V., 2018] the development of additive technologies for the
automotive industry in the period 2020-2028 is estimated at
16.4% growth per year.

We can discard the 25-50% and 2.1% growth rates as
extreme and consider the 12-18% customization growth
corridor as the main one with 15% as the average and use
these indicators for the period 2022-2028. With regard to
the growth indicator there is a decrease of 25% due to the
fact, that the range of 12—18% is identified on the basis of
advanced economies, from which Russia is noticeably behind
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in digital development ratings. Thus, to assess the growth of
effects from customization, it is proposed to use the range
of 9—13.5%, with an average value of 11.25% effect growth
per year.

3.6. Definition and calculation of scenarios
for achieving the social effect of customization

For the basic scenario,”> we will consider statistics on the
volume of shipped goods by the type of economic activity
in the context of manufacturing industries for 2021. For
each industry, we determine separately the effect of revenue
growth and the effect of cost reduction according to Table. 3
(Columns "Industry effect") for 2021, and then calculate the
indicators for the period 2022-2027 based on the forecast
of 11.25% annual growth in effects. The calculations are
presented in Table 4.

Unfortunately, it was not possible to determine the effects
of customization for all industries of industrial production,
and perhaps these effects do not make sense to expect for
all industries. In the course of the study, not a single case of
customization was found in such industries as the production
of coke and petroleum products, metallurgical production,
the production of chemicals and chemical products and the
production of other non-metallic mineral products. These
industries were excluded from the calculations. For industries
where the cases were found in the literature, but the effects
in Table. 3 were not calculated, a decision was made to apply
the effect size out of those defined in Table. 3 based on the
expert judgment of the authors of this study. The decision
was made based on the similarity of customization potentials
arising from the specifics of the product (how differentiable
it is) and demand (how sensitive consumers are to creating
additional value through customization). In Table. 4, column
"Tab2", the line of Table 3 is indicated, from which the
indicators of the customization effect were taken.

Under the baseline scenario, the effect of customization
due to revenue growth over 6 years for all manufacturing
industries amounted to 3.3 trillion rubles, and due to cost
reduction — 2.5 trillion rubles. Note that these effects only
take into account the costs associated on average with failed
customization initiatives.

As industries with the greatest absolute effect, the
production of food products, paper and paper products,
finished metal products, motor vehicles and other vehicles
should be noted. The industries with the greatest relative
effect include the production of paper and products from it,
printing activities.

The basic scenario calculated in Table 3 builds
upon the fact that the volume of activity in 2021 can be
considered as an average for the next 6 years. However,
this scenario in the current geo-economic conditions seems
to be optimistic. Therefore, in general, for the branches
of industrial enterprises, it is advisable to consider other
scenarios, also taking into account the different levels of a
certain corridor of effect growth from customization (12—
18% per year).

As a basis for the second, realistic, scenario, the
indicator of activity volumes of 80% from the level in
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2021 will be taken into account. As a basis for the third,
pessimistic, scenario, an activity volumes of 60% from
the level in 2021 will be used. The calculation results are
shown in Table 5.

The effect of revenue growth for various combinations of
scenarios and growth estimates varies from 1.9 trillion rubles
up to 3.5 trillion rubles. The effect of cost reduction varies
from 1.4 trillion rubles up to 2.7 trillion rubles.

Conclusions

Thus, an increase in the level of product customization
in the Russian industry is characterized by a group of effects
leading to a reduction in the costs of industrial enterprises
(optimization of product architecture, economies of scale
and diversity, an increase in the efficiency of innovation,
reduction in the cost of switching between suppliers,
etc.) and growth revenue (increased willingness to pay,
satisfaction, customer lifetime value, etc.). Despite the
lack of systematic data to assess the identified groups
of effects from customization for the Russian economy,
based on the available fragmentary information and the
assumptions adopted in the study, quantitative indicators of
the effects for the Russian manufacturing industries were
calculated. The assessment of the customization effects
is built in relation to the volume of production activity in
the manufacturing industries of the Russian economy. An
optimistic scenario considers the volume of production for
2021, realistic — 80% of this volume and pessimistic — 60%.
Within each of the scenarios, the effect is estimated in the
context of a corridor from 9 to 13.5% with an average value
of 11.25%.

The effect of revenue growth, even at the lowest value,
is estimated at 1.9 trillion rubles, and the effect of cost
reduction is 1.4 trillion rubles. The figures obtained,
even taking into account fairly aggregated estimates of
the costs of customization and the probabilistic nature of
many assumptions, indicate a huge economic effect from
the introduction of digital customization technologies at
Russian industrial enterprises. The presented calculations
do not take into account other socio-economic effects, the
assessment of which is even more difficult: an increase
in the quality of life due to growing perceived quality of
products as a result of its customization. Among them is
job creation with advanced digital and out of the box skills
and stimulation of entrepreneurial activity in the field
of implementing customized technologies and analytics,
improvement of Russian industrial companies’ positions
in foreign markets. These aspects can be attributed to the
most significant limitations of the present study.

However, for the full realization of the effects estimated
above, active actions of producers and a change in consumer
behavior are required. Identification of mechanisms for
changing the behavior of producers and consumers and the
formation of proposals to stimulate the development of these
mechanisms seem to be a promising direction for further
research in the field of product customization at industrial
enterprises.

? Rosstat. Industrial production (2022). https://rosstat.gov.ru/enterprise_industrial.
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