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Abstract

In this article a research of the nature of modern enterprises development is presented, characterized by moving from
material-based to information-based economic products. It was discovered that economically developed enterprises
have almost exhausted their potential for further growth due to organizational improvements, previously affecting
mainly the material part of the economic product. Therefore, studies on improving the efficiency of the production
organization of information economic products are becoming more and more relevant.

Purpose: the main purpose of this research is to develop extended principles of lean manufacturing of information
economic products. To achieve this goal following tasks were resolved: material intensity analysis was implemented,
the structure of information economic product (IEP) was examined, traditional principles of lean manufacturing were
reviewed and expanded for information economic product creation.

The object of the research are modern industrial enterprises that apply the concept of lean manufacturing or similar.
The subject of the research are the principles of lean manufacturing for creating an information economic product.

Methodes: the time series extrapolation method and the empirical analysis method were used to calculate the material
intensity index of products. Abstract and comparative analysis methods were applied to develop the extended
principles of IEP lean manufacturing. In addition, methods of analysis and synthesis, the historical method, as well as
elements of factor analysis were used for the study.

Results: the material and information structure of the economic product is considered and proposed. The nature of
the dynamics of its changes in the process of changing the stages of technological and economic development of
scientific and technological progress is justified, which allowed us to argue the vector of changes in the structure of
costs for creating a modern material product in terms of increasing information and reducing material components.
The constantly rising costs of creating information increasingly characterize it as a market product that has its own
cost structure, which gave reason to classify it as an information economic product (IEP). In this regard, the structure of
the information economic product was studied and developed, based on the analysis of the term of "information" both
from the perspective of the organization and operational management and from the perspective of related branches
of knowledge. As a result of the comparative analysis, extended principles of IEP lean manufacturing were developed.

Conclusions and Relevance: the analysis of the material intensity index revealed a tendency to a continuous
decrease in the material intensity of the economic product and an increase in the information component. As a result
of the study of the structure of the information economic product, it was revealed that the potential for increasing
the economic efficiency of modern industrial enterprises is primarily laid in improving logical data processing. It is
proposed to achieve this by using the developed extended principles of IEP lean manufacturing, among which the
main one is the principle of intellectual and creative reciprocity.

Keywords: lean manufacturing, information economic product, information, data, knowledge, intellectual and
creative resources, trust, confiding relationships
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AHHOTauuA

Lenb. OcHosHoU Uenbio 0aHHO20 UCC/Ie008aHUSA ABNIAeMCA pd3pdbomKa pacliupeHHbIX NPUHYUNO8 bepexiuso2o npou3eoocmead UHpop-
MAyYUOHHO20 3KOHOMUYECK020 Npodykma. []/ia 00cmuxeHUs nocmagieHHOU Uesu 6bi/lu 8biN0JIHeHbI ciedyloujue 3adaqu: nposedeH aHau3
nokasamesns MamepuaaoemMKocmu S3KOHOMUYeckux NpodyKmos, ucciiedo8aHda Cmpykmypa UHGOPMAYUOHHO20 SKOHOMUYECK020 NpodyKkma
(0anee — U3IM), npoaHanuzuposaHsl U pacwiupeHbl MpaduyUuoHHbIe NPUHUUNbLI bepex/iuso20 Npou38oocmaa 071 CO30aHUs UHGHOPMAYUOH-
HO20 3KOHOMUYeCcK020 Npodykma. B kauecmae 06vekma ucci1edos8aHus 86icmynarom cogpemeHHble NPOMblULTeHHble NPedNPUAMUS, UCNOb-
3ylowue KoHUenyuto bepexiugo2o npou3soocmad u ee aHasnozu. [lpedmemom ucciedo8aHus ABIAMCA NPUHYUNbLI bepex1u8o20 Npou3eoo-
€mea npu co30aHUU UHGOPMAUUOHHO20 SKOHOMUYECK020 Npodykmad.

MeTop unun metogonorus nposeaeHus paboTbl. [/1a paciema nokazamesns MamepuanoeMKkocmu npodykyuu 6biaiu npuMeHeHbl Memoo
3KCMPAnNoAYUU 8peMeHHO20 pA0d U Memood 3MNUPUYecKo20 aHanusd. llpu paspabomke pacuiupeHHbIX NPUHYUUNO8 bGepex1usozo npous-
8odcmea VI3[ ucnonb3osanuce Memoobi abcmpazuposaHus U cpagHUMesIbHo20 aHasausd. Kpome moeo, 071a ucc1ie008aHUs NPUMEHSATUCH
MemoObl dHA/IU3a U CUHMe3d, ucmopuyeckuti Memod, a makxe 3aeMeHmMel pakmMopHO20 AHANU3A.

PesynbTatbl paboTbl. PaccMompeHa u npedsioxeHa MamepuanbHO-UHGOPMAYUOHHAS CMPyKmypa SKOHOMuYeckozo npodykma. O6ocHo8aH
Xapakmep OUHAMUKU ee U3MeHeHUsA 8 npoyecce CMeHbl 3Manos MexHO102U4ecKo20 U SKOHOMUYECK020 pa3sumus Hay4YHO-MexXHU4ecKo20
npoepecca, 4mo no380J1UI0 dP2yMeHMUPOBAMb 8eKMOp U3MeHeHUA CMpPyKmypbl 3ampam HA co30aHue co8peMeHH020 MamepuasibHo20
NpooyKmMa ¢ MoYKU 3peHuUs NoBbiWeHUS UHGOPMAYUOHHOU U CHUXXeHUA MamepuaneHol cocmasnaowux. [locmoaHHo 8o3pacmarowjue 3a-
mpamel Ha co30aHue UHpopmMayuu ece 60/1bUIE Xapakmepusyrom ee KAk pbIHO4YHbIU NpoOYKM, uMerowuli ceoto cmpykmypy cebecmoumocmu,
4mo 0as10 OCHOBAHUE KIACCUGBUUUPOBAMb ee KaK UHHOPMAUUOHHbIU 3KOHOMUYecKul npodykm. B cesa3u ¢ smum 6bina uccnedosaHa u pas-
pabomara cmpykmypa UHGOPMAYUOHHO20 SKOHOMUYECKO20 hpodykma, 6a3upyowdsca Ha aHaau3e NOHAMUA UHGOPMAyusa» Kak ¢ No3u-
Yuu opeanusayuu u ynpassieHus npoussoocmeom, mak u ¢ no3uyuli cmexHoix ompacsneli 3HaHul. B pesynsmame cpasHumenbHo2o aHanusa
6b1/1U pazpabomarsl pacwiupeHHole NPUHYUNL! 6epexnusoeo npoussodcmea U3I.
BbIBOAbI. AHA/IU3 NOKA3aMesa MamepuanoemKocmu 8biA8UT MeHOEHYUIO K HeNpepblBHOMY CHUXEHUIO MamepuanioeMKocmu SKOHoMuYe-
CK020 NpoOyKma u pocmy uHgpopmayuoHHol cocmasnsowel. B pesynsmame uccnedo8aHus cmpykmypbl UHGOPMAUUOHHO20 SKOHOMUYe-
CK020 NPOOYKMA 8bIABIEHO, YMO NOMEHUUA NOBbILUEHUSA SKOHOMUYeCKoU 3¢hheKmUBHOCMU COBPeMeHHbIX NPOMbIULTEHHbIX Npednpuamuli
3a/10)eH, 8 nepayto o4epeds, 8 y/1yuWeHuU 02udeckoti 06pabomku 0aHHbIX. Jocmudb 5moeo npednazaemcs 3a cHem UCNO/b308AHUSA pas-
pabomarHseix pacwupeHHbiX NPUHUUNO8 bepexugo2o npoussodcmea U3IT, cpedu KOMOopbIX OCHOBHbLIM A8/1AeMCA NPUHUUN UHMeaekmy-
a/IbHO-KpeamusHoU 83aUMHOCMU.
KnioueBble cioBa: 6epex/iugoe npou3soo0cmeo, UHGHOPMAyUOHHbIU SKoHoMUYecKuli npodykm, UHGOPMayus, OaHHble, 3HaHUA, UHMeniekmy-
a/1bHO-KpeamusHele pecypcbl, dosepue, 0o8epumesibHble OMHOWEHUA
KoHnMKT nHTepecoB. ABmopesi 3aA8/1910m 06 0mcymcmauu KOHGIUKMA UHMepecos.
Ona untnpoBaHus: MensHukos O. H., [aHbkuH H. A. Ocob6eHHOCTM GepexnnBoro NPor3BoACTBa MHGOPMaLNOHHOIO SKOHOMMYECKOTO MPOo-
nykta // MUP (MopepHusauma. HHoBauwmu. Passutue). 2020. T. 11. N2 3. C. 280-293
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Introduction

Nowadays information has taken a leading place
in the economy, and acts as a special economic
product that plays a crucial role in the functioning of
modern industrial enterprises. Therefore, it is clearly
insufficient to consider information only as part of
an information product, that is a conventional belief
today, without taking into account the specifics of its
production. This fact became the basis for specifying
the very concept of an economic product in order
to improve the quality of information research as an
economic product.

Aswe suggested earlier', an economic product should
be understood as all the goods that are produced to
meet the ever-increasing needs of the market. At the
same tfime, the peculiarity of the proposed approach
is the fact that an economic product always has both
a material and informational basis. That is why, the
economic product, depending on the main need to
be met, should be classified as two separate types
of economic products: material economic product
(MEP) and information economic product (IEP). As
a result of this research, clear definitions of these
concepts were formulated:

* material economic product (MEP) is a type of
economic good, whose main function is the ability
to meet the material needs of a person in an open
market (examples include cars, furniture, household
appliances, food, etc.);

« an information economic product (IEP) is a type of
economic good whose main function is the ability to
meet the information needs of a person in an open
market (examples are software, books, technical
documentation, advertising, etc.).

It should be noted that, according to the research of
modern authors [1-5], currently there is a tendency
to position information not only as a product of
intellectual labor, which ensures the transition to the
production of high-tech products of a new generation,
but also as a tool for increasing labor productivity in
the manufacturing of material economic products. In
particular, it was noted [3] that manufacturing of an
information economic product is "one of the fastest
growing sectors of the economy"”. Consequently,
the study of information production in the form of
an economic product, which plays a crucial role in
improving the economic efficiency of enterprises
in the information economy, becomes an urgent
scientific task.

At the same time, at the end of the XX century, as
part of the transition from an industrial society to an
information society, many industrial enterprises that
have already become familiar with the Japanese
experience of Toyota began to introduce the concept
of lean manufacturing. In those times the material
component in the structure of the economic product
prevailed, the introduction of this concept was
primarily aimed at minimizing material losses. It is
important to note that lean manufacturing at the end
of the XX century made a real revolution in the field of
production organization, considerably increasing the
efficiency of enterprises [6].

However, according to modern research, nowadays
there a tendency of reduction of economic efficiency
gained from the use of the traditional concept of lean
manufacturing of a material economic product is
observed [7]. In our opinion, this is due to the growth
of the information component in the structure of the
economic product and the corresponding increase in
information losses. Therefore, the improvement of the
concept of lean manufacturing used in the creation
of material economic products should be thoroughly
investigated from the standpoint of expanding the
use of its principles in the production of information
economic products.

Literature Review

Any economic product has two components: material
and informational. Based on the structural analysis of
E. Toffler [8], who noted that humanity has passed
through the agrarian, industrial and post-industrial
stages of society development, it can be argued
that any material economic product becomes
more infellectually saturated with scientific and
technological development. That is, the information
component of the economic product, which reflects
the growth of labor intellectualization when creating
a new product, becomes predominant in relation to
the material one. And today it is often an independent
information economic product. This confirms the well-
known scientific conclusion that with the development
ofthe industrial revolution, the information component
becomes objectively dominant, sharply reduces the
material component of many economic products,
and therefore saves material resources, which for
many years in the economy were considered as the
main factor in increasing the economic efficiency
of production and the entire national economy. It
is logical that today the main factor in increasing

"Melnikov O.N., Gankin N.A., Esipenko D.A. Changing the economic role of the information product in meeting the needs in the process
of intellectualization of material production. Journal of Economics, Entrepreneurship and Law. 2019; 9(4):437-438. doi: 10.18334/

epp.9.4.41515.
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economic efficiency in production, including material
economic products, is the economy of information
resources. This fact is confirmed by the research of
the President of the world economic forum, Professor
Klaus Schwab, who concluded that the cost of the
information component in modern cars reaches
40% of the cost of the product itself, displacing the
material component [9]. Therefore, it is not surprising
that, according to earlier research conducted under
the leadership of academician Nikita N. Moiseev
that currently, more than 80% of time and cost
expenditures are spent on working with information
[10]. This once again confirms the fact that the role
of information as an economic product is currently
not just increasing, but becoming crucial. However,
despitetheincreaseinthe number of researchers of this
problem, many authors note that in modern scientific
society there is still no common understanding of such
multidimensional terms as "data”, "information” and
"knowledge".

For example, academician Nikita N. Moiseev argued
that the term "information” is too broad, and a strict
definition cannot be given [10]; Fritz Machlup does
not distinguish the concepts of "information" and
"knowledge", claiming that information is a part
of our knowledge [11]. However, in our opinion,
it is necessary to note that there is a fundamental
difference between the terms "data", "information”
and "knowledge", which many authors refer as
synonyms. In particular, the work of the philosopher
Tom Stonier notes that "data" is a set of unrelated
facts and observations [12], and Peter Drucker
believes that only "data” with meaning and purpose
becomes "information” [13]. That is, in fact, the raw
"data" does not carry any "information” but is a dry
display of the physical processes taking place.

Today, many authors are increasingly paying
attention to the emerging signs of the fourth industrial
revolution, whichisbased onworking with information,
its production, processing, storage and transmission.
If the production of material of economic output, the
main source of losses is always an irrational process,
then the production of information of economic
output, the main source of losses becomes inefficient
organization of data processing that determines the
quality of transmission and reception of information.
This is what determines the cost-effectiveness of
transmission, perception, and, ultimately, practical
use of an information product. This, in our opinion,
was the reason for the conflict that led to the rupture

of relations between two talented founders of the
world-famous Apple company, Steven Jobs and
Stephen Wozniak. They could not fully understand
the logic of transmitting each other's information,
which led to almost complete misunderstanding of
each other's business problems [14].

There are many studies, the authors of which seek
to use the successful experience of applying lean
manufacturing at the end of the XX century in the
current situation [15—19]. Indeed, this concept would
allow many enterprises to significantly increase their
labor productivity and efficiency, and therefore
improve the main performance indicators [20—24].

Let's look at this concept in more detail. It is known
that it is based on two basic principles laid down by
its founders, Japanese engineers Sakichi and Kiichiro
Toyoda [25]:

*The first principle — "jidoka" (translated from
Japanese as "built-in quality”), is aimed at ensuring
the production of exclusively high-quality products.
The idea is that if defective products appear, the
equipment will be automatically stopped and not
started until the root cause of the defect is identified
and eliminated.

* The second principle — "just-in-time", is necessary to
ensure the timely production of products necessary
for the consumer. The idea is to produce only the
products that the consumer needs at a given time, in
the required quantity and in the required time frame.

Efficiency is achieved by reducing costs while
significantly improving the quality of manufactured
products using the minimum possible amount of
material resources? and eliminating 7 types of major
losses [25]: inventory, overproduction, unnecessary
operations, unnecessary movements, defects,
transportation and waiting.

As you can observe, in this list there are only losses
associated with physical (material) processes
occurring in enterprises, which can be easily identified
within the framework of routine work. However,
today, in developed industries, the situation has
changed dramatically. Intellectual  (information)
processes are playing an increasingly important role,
and it is very difficult to find and measure losses from
inefficient use. In particular, Jeffrey Liker was one of
the first to draw attention to one missing type of loss —
the unused creative potential of employees [26].

2Melnikov O.N., Larionov V.G., Gankin N.A. The main stages of the production organization of innovative development from the standpoint
of the dynamics of lean manufacturing principles application. Russian Journal of Innovation Economics. 2016; 6(3);239-258. doi: 10.18334/

vinec.6.3.36996.

283




284

MWP (MogepHusauma. MiHHoBaumun. PassuTume). 2020. T. 11. N2 3. C. 280-293

NHHOBALINN

Materials and Methods

A number of general scientific methods (abstraction,
comparison, analysis and synthesis), as well as
special methods (extrapolation, historical) of research
were used.

The methods of abstraction and comparative analysis
were used in the development of the principles of lean
manufacturing of an information economic product,
since it was assumed that their nature is largely similar
to the principles of lean manufacturing of a material
economic product.

To study the structure of the economic product,
methods of analysis and synthesis were used, based
on a comprehensive study of the works devoted to
the concept of "information”.

The historical method was used to describe stable
trends in the development of industry, based on
fundamental theoretical works in this field of research,
for further analysis of the structure of the modern
economic product.

The study also used methods of extrapolation and
analysis of the time series of the material consumption
index. The empirical basis of this analysis was the
study of Fridolin Krausmann, devoted to the analysis
of historical data for the DMC (Domestic Material
Consumption) [27], as well as recommendations

for calculating the United Nations industrial
development  organization (UNIDO)  material
intensity indicator.

100% -

B0% %

60%

40%

20%

0%

1770 1820 1870
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In addition, factor analysis was used to assess the
impact of each component of the information product
on the efficiency of modern industrial enterprises.

Results

In our opinion, nowadays a number of aspects of
the lean manufacturing concept are significantly
outdated and do not take into account the historical
features within which modern society operates.
Particularly, the constant growth of the information
component in the structure of the economic product.
This trend was shown in [27], where the author
analyzes, among other things, the dynamics of the
values of the accumulated indicator of material
intensity, which, according to the recommendations
of the United Nations Industrial Development
Organization (UNIDO) [28], can be used to judge
the material intensity of products. The study [27]
provides calculated data for the period from 1900
to 2009 for the global economy, using which we
selected the function that most correctly describes the
resulting tfrend. In our case, an exponential function
was chosen, since the approximation confidence
value was R? = 97,5%. As a result, we were able to
construct forecast values of the material intensity
index for 100 periods ahead, up to 2100, and for 130
periods back, up to 1770 (see figure 1). At the same
time, the obtained values were normalized relative to
the earliest value (1770) for clarity of the results.

Analyzing the data illustrated in Fig. 1, it can be
argued that the material consumption of products
Yeag,
I..-.-"-
1970 2020 2070

«+++DMC/ GDP (extrapolated) = DMC / GDP (real)

Developed by the authors based on the empirical research data [27].

Fig. 1. Extrapolated and normalized values of the product material intensity
index (1770-2100)
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Material component Information component
Before 1770 - Agricultural society 100%
I770-1970 - 100% — 15% Industrial society
1970-2020 - 15% — 10% Information society
2020-2050 10% — 7% Intellectual society
— e

Developed by the authors based on the empirical research data [27].

Fig. 2. The dynamics of changes in the share of material and information components
in the structure of economic product

has been continuously decreasing since the end of the
XVIII century to the present day. In our opinion, this is
due to the replacement of the material component of
the economic product with the information one.

Let's consider the dynamics of changes in the share
of material and information resources in the structure
of economic product production from the perspective
of changes in the social responsibility of the producer
during the change of economic epochs (Fig. 2).

The information component of the economic product
has always existed, starting from the agrarian
society. At this stage of economic development, it
appeared in the form of traditions that reflected the
result of long-term observations of changes in natural
phenomena and were transmitted in the form of
religious knowledge from generation to generation.
They expressed the level of social development
of society and regulated the social responsibility
of producers of an economic product, which was
controlled by Ministers of religious cults. At that
time, information accounted for a smaller share
of the economic product compared to its material
component. According to our research presented in
figure 1, in the early period of time, approximately
before the first industrial revolution in 1770, the
material consumption of products was close to 100%.
In other words, the information component was
practically absent.

The transition from the agrarian to the industrial era
was due to the growth of the intellectual and creative

component, which allowedtoincrease the productivity
of not only industrial, but also agricultural labor. At the
same time, knowledge developed simultaneously in
both types of activity, which made it possible to switch
from manual labor to mass production of material
economic products, primarily in the agricultural sector
of the economy. It follows that the development of
each subsequent economic stage is due to the fact
that there is a significant, sometimes explosive growth
of knowledge (intelligence) within the previous stage.
And, as a rule, this applies to either mechanization or
automation of manual (physical) labor.

In the era of industrial society, structures and
technologies became the main (basic) information
components of an economic product and met not the
requirements not of traditions, as it was in the era of
agricultural development, but those of standards and
regulations. Atthe sametime, production responsibility
for their compliance is determined by the state (up to
criminal liability), and social responsibility is assigned
to the manufacturer.

This made it possible to organize mass and large-
scale production of goods and largely balance
the ratio between the material and information
components. In other words, in the era of industrial
society, after the first and second industrial
revolutions [?], accompanied first by the replacement
of manual labor with machine labor, and then by
the organization of in-line production, there was a
tendency to a significant increase in the information
component of the economic product.
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According to our research, in this period (1770—
1970) there is the greatest decrease in the material
intensity of the economic product — from 100%
in 1770 to 15% in 1970. This is due to the fact that
during this time there were three industrial revolutions
that determined this trend.

The change of the industrial stage of society's
development to the informational one is also
accompanied by a significant increase in labor
productivity in the production of a material economic
product, which makes it possible to switch from cost-
intensive to lean production and release a mass
product with individual properties. A striking example
is additive, or 3-D technologies, which are, on the
one hand, the result of significant intellectual and
cognitive costs, and on the other hand, they are a
subject of considerable impact of standards. This
type, as well as similar high-tech technologies, should
be attributed to the transition period of scientific and
technological development of the economy — from
the industrial stage to the information stage.

Finally, after the third industrial revolution, it is
information technologies that begin to be widely used
[?], which determine the transition to the era of the
information society, where the norms of information
ethics come to the fore as an information component
instead of standards — since the social responsibility
of the manufacturer is regulated by society, which
requires the production of a high-quality information
economic product. In other words, the quality control
functions of economic products are objectively
transferred to the consumer society, while reducing
the material component of the economic product to
a minimum. A striking example here is the changes in
computer technology that have occurred in front of
the modern generation. Thus, it can be argued that
in present the era of dominance of the information
component in the structure of modern economic
products has come?®. It follows that the share of the
information component of the modern economic
product increases irreversibly. Moreover, its growth
is becoming more and more intense, which proves
the justice of the society's transition to the information
stage of its development.

This is also confirmed by the results of our research,
according to which the indicator of material
consumption of products for the period from 1970 to

the present day has decreased from 15%to 10% and
is accompanied by the emerge of the fourth industrial
revolution.

The upcoming fourth industrial revolution will be
characterized by the widespread use of technologies
that allow us to process quickly large amounts of
data (artificial intelligence). There will be a transition
to an intellectual society, where the information
component will play a dominant role in the structure
of the economic product. Further, in the fransition
from an information society to an intellectual one,
the increase in labor productivity will be achieved
through the production of an information economic
product. This growth will be achieved through the
transition from cost-intensive MEP production to IEP
lean manufacturing.

In our opinion, this stage of development of the
society will last from 2020 to 2050. During this period,
according to our research, the material intensity index
will decrease by 3%, and will reach 7% by 2050.

As a result, in our opinion, our society should move to
the creative stage of its development, characterized
by the leading role played by the creative class in the
economy. First of all, it will require efforts from the new
generation of management, which will have to create
an atmosphere of special confiding relationships in
the team, contributing to the creative emancipation
of employees. A change of intellectual epoch to
the creative one when the creative activity from the
economic perspective becomes not only the primary
one, but also causing the need of its performance
by the majority of workers, will be accompanied by
growth of productivity of intellectual labor, while
minimizing intellectual costs, which will lead to
maximizing the use of development of knowledge
and create an opportunity for limitless expansion
of creative abilities. That means, the "economy of
creation” will come.

The period of existence of the creative society, according
to our research, will last from 2050 to 2100 and during
this period the indicator of material consumption of
products will decrease by another 3%, and, as a result,
will achieve the level of 4% by 2100.

Throughout the entire study period, from 1770 to
the projected year 2100, the indicator of material
consumption of products shows a continuous decrease.

3Melnikov O.N., Gankin N.A. Technological prospects of the lean manufacturing of information economic product as the basis of economic
growth in the information economy. Technological perspective within the Eurasian space: new markets and points of economic growth.

Saint-Petersburg: Asterion, 2018. P. 49-53.
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Developed by the authors based on empirical research data [27].

Fig. 3. Dynamics Of increments in material consumption of products
from 17700 2100

In our opinion, this drop in material consumption of
products is determined both by the development
of technologies and by the reduction of production
losses. Moreover, according to our research, this trend
satisfies the principle of decreasing marginal material
consumption, that is, over time, a further decrease
in material consumption by 1% is achieved with
increasing labor costs (see Fig. 3).

If at the end of the XX century it was quite easy
to achieve an increase in efficiency by reducing
physical actions, today this potential has significantly
decreased. It is obvious that, due to the growth of the
information component of the economic product, it
is necessary to pay attention to this aspect as a new
potential for a significant increase in the efficiency of
enterprises.

Let us look at the main components of information in
more detail. From our point of view, "data” can be
considered as an analog of raw materials, which,
before reaching the end user, must go through a
certain sequence of operations in order to acquire
the required characteristics to meet the need.
Developing the approach of Marc Porat in relation
to the definition of "information”, by which he meant

processed and transmitted "data" [29], our previous
research has shown * that, regardless of what
phenomenon "information” describes or displays, it
always includes conditionally constant (transmitted
"data") and conditionally variable (logical processing
and data transmission) components.

It follows that data becomes meaningful if and only
it the subject who seeks to transmit it "packs” it into
the logic of events in order to achieve a solution
to a specific problem. It follows that "information”
(I} should be considered as the logical product of
two components — C and V3. This can be called a
universal information formula:

I=CAV,

where C (constant) is data that acts as a certain part
of knowledge that one person wants to transmit
directly (through direct contact) or virtually (in writing)
to their environment or society as a whole (contact or
contactless);

V (variable) — the logic of data representation, which
acts as a logical component of communicating data
to the understanding of those to whom this data is
intended (contact or contactless).

“Melnikov O.N., Gankin N.A. Technological prospects of the lean manufacturing of information economic product as the basis of economic
growth in the information economy. Technological perspective within the Eurasian space: new markets and points of economic growth.

Saint-Petersburg: Asterion, 2018. P. 49-53.

>Melnikov O.N., Mashninova Y.V. The fundamental model of knowledge exchange organization in market conditions. Russian business.

2012; 13(14):94-99.
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At the same time, it is important to note once again
that "data" is classified as a conditionally constant
value, since it reflects the objectively recorded result
of a particular physical or intellectual process chosen
by the subject of information transmission, which in
his opinion is objective and can be transmitted to an
object or group of objects.

The "logic" of the representation of these data is a
conditional variable, since the choice of linguistic
reception of fransmission (logical explanation) depends
on the level of intellectual and creative potential and the
subject as a source transmitting information, and the
object receiving information (receiver).

As for "knowledge", in our opinion, it is an ordered
and structured internal information for a person,
which can be finally presented in the form of his
new knowledge. A similar view of the concept of
"knowledge" was described in the works of Daniel
Bell [30]. In fact, information is the first derivative
of knowledge, and data is the first derivative of
information:

K=1'=C"
where K — knowledge, I — information, C — data.

It is interesting to consider the process of creating
an information component of an economic product.
This process is much more diverse than the process of
creating a material component. In particular, a new
information component can be created in the process
of exchanging information from person to person.
This model of information exchange organization in
the market conditions is shown in Fig. 4.

\ Trust /

The source of knowledge (subject 1) has some
information, which consists, as discussed above, of
data (C,) and logical connections V), with which the
subject processes the available data. It should be
noted that the value of the final information depends
on the quality of the logical representation of data,
which, in turn, being the value of a conditional
variable, depends on the theoretical knowledge
and practical experience of the subject 1 and is the
most expensive component in the process of creating
and transmitting information. Accordingly, in order
to transfer some of its knowledge (K)) in the form of
information (I,) to object 1, subject 1 needs to "pack”
the transmitted data info logical connections (V). then
object 1 interprets the received information, imposing
its logical connections V,, on it, which also depend
on its level of training. As a result, the information
processed and structured in this way turns info the
knowledge of object 2 (K,), which will differ in the case
of a different level of training or an insufficient level of
trust between subject 1 and object 1, which will lead to
an asymmetry of information considered in the work
of Nobel laureates in Economics George Akerlof,
Michael Spence, and Joseph Stiglitz [31-33].

Except for the cases of direct communication between
people — between the subject transmitting information
and the object receiving it directly — information can
be created within the framework of human-machine
interaction. For example, a programmer who imposes
his logical connections in the form of code for writing
a website uses computer technology to do this.

Taking into account the above-described mechanism
of information exchange, we will proceed to the

Developed by authors.

Fig. 4. Model of information exchange in the market conditions

¢Melnikov O.N., Mashninova Y.V. the role of information ethics in creating economic products. Scientific periodicals problems and solutions.

2013; (3):6-13.
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study of how to increase the productivity of modern
enterprises through more efficient production of an
information economic product.

Our research has shown that, by analogy with the
concept of MEP lean manufacturing, the concept
of IEP lean manufacturing can be developed. The

mission of this concept is the successful transition of
modern society to the next stage of development
(industry 4.0). The main goal remains the same —
maximizing value for the customer. Despite the fact
that the goal has not changed, there is a number of
differences between the concepts of value in lean
manufacturing of MEP and IEP (Table 1).

Table 1

Main differences between the concepts of value in MEP and IEP lean manufacturing

MEP lean manufacturing

IEP lean manufacturing

Minimization of physical labor losses

Minimize loss of intellectual labor (the
decrease in information entropy)

Reduced time to perform physical operations

Reduction of information exchange time

Ensuring the required product quality

Ensuring compliance with information ethics

MEP manutacturing on time and in full

|IEP manutacturing on time and in full

Creating an atmosphere of trust between
the manager and his subordinate

Creating an atmosphere of trust between  the subject of
transmission and the  object of receiving information

Developed by authors.

The essence of the proposed conceptisto substantially
improve the quality of information produced using the
minimum possible quantity of information resources.
Under the quality of information, we understand its
compliance with the norms of information ethics®.

Consider what can be attributed to the elements of
information ethics. Some of them, in particular, are
given in Table 2.

Alllisted norms of information ethics in the Table 2 are
controlled by a person, their openness and control
by society today largely determines its information
development.

Thus, the sufficiency of information contained in
an information economic product is determined
by the level of development of education, since a
more educated population requires a minimum

Table 2

Usage of informational ethics norms regarding to the stages
of society development

Norm Agricultural society Industrial society Informational society
Sufficiency + + +
Truthfulness - 1 S
Availability + + +
Reliability - et +
Usefulness - + +
Timeliness + + +
Accuracy - + +
Stability + + +
Value + + +
Developed by authors.
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of information about the product. Conversely, the
information must be maximum, otherwise this product
will not develop its own market in a given country.

The trustworthiness of information ensures the
constancy of sales of an information product,
since it forms a confiding relationship between its
manufacturer and consumer.

Availability of information is also one of the most
important norms of information ethics, which, being
essentially an integral characteristic, ensures both the
functioning of the IEP market and the development of
society as a whole.

The reliability of information ensures the stability
of the IEP market; it affects both the preservation
of consumer confidence in the reputation of the
manufacturer of a particular information economic
product, and the consumer properties of information
(the lemon market [31]).

The usefulness of information determines its practical
significance and the possibility of wide, including
market distribution among consumers.

The timeliness of information entering the IEP market
determines the quality and duration of its life cycle
as an important information component of any new
material or informational economic product.

The accuracy of information determines the
effectiveness of the practical application of the
IEP and its economic feasibility, which, in the end,
determines the economic efficiency of its practical
use.

Information stability determines the safety of using an
IEP and the stability of its life cycle.

The value of information is one of the most important
norms of information ethics, since it combines both
the cognitive and social significance of information
and is often first perceived at the level of feelings, and
only then tested in practice.

Based on the above requirements, by analogy with
the production of a material economic product,
three key principles of IEP lean manufacturing were

identified:

Principle 1. Principle of ethics to ensure the quality
of information product manufacturing. lts essence is
that before getting to the consumer, the information
must be checked for compliance with the norms of
information ethics (see Table 2).

Principle 2. "Just-In-Time" principle, which logically
also should be oapplied to the production of
information economic product. It consists in providing
the product at a certain time and in the required
volume.

Principle 3. Principle of intellectual and creative
reciprocity means that both the subject (source of
information) and the object (receiver of information)
must meet the principle of equivalence of their
creative abilities in the exchange and practical use
of transmitted knowledge. Failure to comply with this
principle will lead to information asymmetry and the
problem of an insufficient level of trust.

As already mentioned, "leanness” in the production
of a material economic product, first of all, is
achieved by reducing the 7 main material losses
while eliminating actions that don’t add value to the
final product. In the production of an information
economic product, "leanness” consists in accelerating
the object's perception of the logic of the information
transmitted to him so that he could make optimal
decisions either on its processing and further transfer
to the next object, or on its independent practical use.

At the same time, a special role is played by the level
of trust between the subject and the object, which
is a significant factor that will largely determine
the degree of leanness in the production of an
information economic product. A good example is the
"Dieselgate" scandal that occurred in 2015 with the
Volkswagen automobile company and led to such a
decrease in the level of trust that consumers preferred
to lease the car rather than buy it, thereby shifting the
risk of further resale of the car to the leasing company.
The consequences of the loss of consumer confidence
cost the us market $ 6.44 billion [34].

Conclusions and Relevance

Using the conducted research of the accumulated
indicator of material intensity, it was found that the
information component in the structure of the modern
economic product plays a dominant role. This leads
to the fact that society moves first to the intellectual,
and then to the creative stages of its development,
when creative activity begins to play a leading role in
the economy.

Considering the information component, it was
found that "information" (I) should be considered as
a logical product of two components — data (C) and
the logic of their communication (V), which can be
recommended as a universal information formula.
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Moreover, the main source of information losses in the
IEP production is precisely logical data processing.

Thus, it is proposed to consider the IEP production
taking into account the possibility of applying the
concept of lean manufacturing. The developed
extended principles of the concept of lean
manufacturing are aimed at reducing information
losses associated with the logical transmission
of information from the subject to the object of
transmission for making optimal decisions. At the
same time, a special role is played by the atmosphere
of trust, which should be maintained both within
companies and in society as a whole.

By analogy with the MEP production, 3 key principles
of IEP lean manufacturing are identified, the use of
which will significantly reduce the information losses
of modern industrial enterprises:

» the principle of ethics;
* the "just-in-time" principle;
« the principle of intellectual and creative reciprocity.

As a result of the research, the concept of lean
manufacturing was expanded, the use of which will
allow modern industrial enterprises to reduce the
cost of creating information economic products by
reducing information losses and subsequently enter a
new round of economic efficiency growth.
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