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Abstract

Digital innovative products often become a significant factor in the revision of companies’ business 
strategies and influence consumer preferences. A key component in the process of formulating such 
strategies is understanding the implications underlying the attributes of digital products. This requires a 
good understanding of their nature and characteristics. To date, there is no solid basis for classifying various 
digital products according to their inherent characteristics. This paper presents a new interpretation of 
“digital products” based on the analysis of 2954 scientific articles from the Scopus database. It discusses 
the problems of differentiation of digital products from other types of products (such as “cyber-physical 
products,” “digitized products,” “smart products,” etc.). We also developed a new classification of digital 
products by the method of highlighting their key attributes. The purpose of the study is to develop an 
advanced classification of digital products based on their differentiation from other types of products. 
The classification we constructed based on the principles of differentiation will allow innovators and 
businessmen to create more profound and more advanced business models.
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Introduction

The popularity of the Internet has given com-
panies around the world many tasks related to 
the promotion of their products via e-com-

merce. In particular, an increasing number of compa-
nies, including publishers, banks, news and insurance 
agents, are revising the concepts of their products in 
order to create and sell digital versions of traditional 
goods and services [1]. The growing popularity of sell-
ing digital products as the main way to make a profit 
has prompted business leaders and research scientists 
to study optimal competitive strategies associated with 
the sale of these products [2]. Interest in digital prod-
ucts is also noted in the number of published scientific 
articles on this topic. Figure 1 shows the trend in the 
number of publications over the past 10 years for the 
keyword “digital product” (materials from the Scopus 

article database were used). It can be remarked that 
the greatest “surge of interest” occurred in the period 
2019–2020. This can be attributed to the COVID-
19 pandemic, when the demand for digital products 
increased significantly [3–6].

Different digital products demonstrate different 
growth rates [7], which largely depend on the main 
characteristics of the product [8–10] and the market 
environment [11–14]. Often, even minor changes in 
the structure of a digital product can seriously affect 
demand and change the existing market [15]. Accord-
ing to Christensen, innovations that significantly affect 
the market and break technological cycles are called 
“disruptive” [16].

Thus, different types of digital products require 
different approaches in modeling and in ways of 
implementation in the business process. Despite this, 
there is no solid basis for classifying various digital 

Fig. 1. The number of published articles on the topic “digital products”  
(based on analysis of articles from the Scopus database).
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products according to their inherent characteristics 
[17]. The impact of digitalization on business and 
technology has several aspects that directly affect the 
digital architectures of products and services. Unfor-
tunately, the current modeling approach for develop-
ing proper models of digital services and products suf-
fers from the presence of many uncontrolled diverse 
approaches and modeling structures. High-quality 
digital models should follow a clear concept of value 
and service. Next, an attempt will be made to system-
atize and classify digital products based on their main 
types and characteristics. The purpose of the study is 
to develop an advanced classification of digital prod-
ucts based on their differentiation from other types of 
products.

There is also currently no reliable relationship 
between digital strategies and business modeling. 
Value is usually associated with utility and combines 
such categories as importance and desirability [18]. 
The concept of value is important in the develop-
ment of appropriate digital services and related digital 
products.

1. Interpretation  
of digital products

What is a digital product? From the point of view 
of economic theory, most digital products are public 
goods delivered privately with all the consequences 
that follow from this: “the problem of the stowaway” 
and “tragedy of the commons” [19]. With the transi-
tion to the digital format, these problems are only get-
ting worse, and the problem of combating media piracy 
on the Internet is becoming more complex than in the 
former analog world. Another definition is given in 
study [20], where the representation of a digital prod-
uct as visual and verbal elements from the point of view 
of mental images was additionally studied. In article 
[21], the concept of a digital product is a complex sci-
entific category that is subject to change.

Initially, when digital technologies were developed, 
they themselves were digital products [22]. This logic 

implies that digital products include digital devices 
(for example, mobile devices) and related (comple-
mentary) goods and services (for example, software). 
In the course of the spread of digital technologies, 
the typologization of digital products has also become 
more complicated. At the moment, these include not 
only digital devices, but also digital services, as well as 
manufactured and sold goods. However, such a clas-
sification of digital products closely intersects with the 
definitions of “intelligent products” and “cyber-physi-
cal products,” which does not allow us to fully disclose 
the meaning of “digital products”.

The interpretation of digital products also depends 
on who is the beneficiary of the introduction of a digi-
tal product to the market. The attitude of stakehold-
ers to the digital product is contradictory [23]. For the 
state, this product is a means of developing the digital 
economy, stimulating an increase in the global com-
petitiveness of the economic system and accelerating its 
economic growth. An example of the macroeconomic 
advantages obtained by replacing traditional (pre-dig-
ital) products with digital ones is to increase the trans-
parency of economic activity and prevent tax evasion 
[24]. Another example is the reduction of government 
spending on the money supply during the transition to 
electronic money [25]. 

In turn, it is also beneficial for entrepreneurs to sup-
port the popularization of digital products, since they 
create business benefits. One of these advantages is the 
reduction of business risks and costs in the long term 
[26]. For example, online trading helps us to minimize 
reserves (logistics optimization) and more accurately 
predict demand (marketing optimization). Another 
advantage is associated with the expansion of activities: 
diversification of sales markets and obtaining “econo-
mies of scale.” For example, e-commerce companies 
can conduct business cooperation and sell their prod-
ucts in remote markets, which is very difficult in the 
case of conventional retail. As a result, the importance 
of network effects is growing.

Modern consumers are showing increased interest 
in a digital product due to its greater availability and 
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lower price compared to a pre-digital product. Thus, 
the popularity of online commerce, online finance and 
online public services is growing. However, consum-
ers prefer a digital product only if it is of high quality 
[27]. Although consumers do not always take advan-
tage of the lower price of a digital product, in most 
cases they face such disadvantages of a digital product 
as a high risk of its purchase and use (due to novelty, 
ambiguity of the legal field and other reasons).

This contradiction – high demand with high uncer-
tainty indicators – constrains the production and sale 
of digital products and slows down the development 
of the digital economy. Attempts to overcome this by 
improving the quality of a digital product in the con-
ditions of the modern digital economy are ineffective 
due to the weak development and underdevelopment 
of the scientific vision of the quality of a digital product 
as an economic category [28]. Therefore, an important 
scientific and practical task is to overcome the exist-
ing contradiction with the most complete, accurate 
and correct definition of the quality of a digital prod-
uct as an economic category. To do this, it is important 
to identify the factors that can be used to distinguish 
between “digital” and “physical” products.

Digital products can be distributed without loss in 
a purely digital form (for example, using computer 
networks.). A digital product serves a specific pur-
pose, is intended for sale or exchange, and can sat-
isfy the user’s desire or need. Other criteria that help 
distinguish digital products from physical ones can be 
found in Table 1.

Industrial standard items are static. Only a small 
amount of alteration is possible with them. Digi-
tal products, on the other hand, are dynamic. They 
include both cloud services and software. Through 
network connections, they can be updated. As a result, 
the functionality of the products can be modified to 
meet the evolving demands and wants of clients. Digi-
tal goods and services might be produced gradually or 
offered momentarily. Digital products can be copied 
almost free of charge and are subject to non-commer-
cial copying by end consumers. Since the quality of the 

copy usually does not deteriorate, copies can become 
available on a large scale. At the same time, the prob-
lem of online piracy is becoming more acute. Article 
[34] analyzes the basic models of piracy, models with 
indirect assignment, models with network effects and 
models with asymmetric information.

Digital products are able to capture their own state 
and present this information in related contexts [35]. 
The so-called “servitization of products” is based on 
this. The buyer is not being sold a physical product, 
but a service. The supplier can remotely determine if 
the product is working and initiate maintenance and 
repair if necessary. Evaluation of the status informa-
tion and analysis of the product usage history allow 
you to predict when a malfunction is likely. Main-
tenance or replacement of the product is performed 
before the predicted failure. The collected data also 
provides information for on-site repairs, so that a 
high speed of problem solving can be achieved the 
first time. Thus, it is possible to significantly reduce 
unplanned shutdowns of products.

Digital products also allow network effects [36], 
which grow exponentially with the number of par-
ticipating devices [37, 38]. Increasing the number of 
digitized products increases incentives for additional 
service providers. At the same time, it makes further 
product digitization more appealing. Network effects 
arise not only to enhance functionality, but also for 
the analytical use of data collected by digitized prod-
ucts (network intelligence). It is feasible to spot pat-
terns considerably earlier and more accurately by 
merging data from numerous devices.

Digital products and services become part of an 
information system that accelerates learning and 
cognition processes in all products [39]. In paral-
lel, a number of other useful effects can be achieved, 
such as network optimization, maintenance opti-
mization and improved recovery capabilities when 
considering individual systems [40]. The consumer 
turns into a “co-producer” [41]. Platforms comple-
ment products that interact through standardized 
interfaces.
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Table 1.
The difference between a “physical” and a “digital” product

Criteria Digital product Physical product

Product properties

Value after use After the first use, they are identical to new ones, and in some 
cases even better (for example, for digital games, the achieved 
levels add value). Only “moral” wear and tear is relevant  
(for example, obsolescence, going out of fashion, etc.) [29].

Usually depreciated after purchase and use  
(“used product”). For these products, the concepts  
of “depreciation” and “physical and moral” wear are relevant.

Product flexibility  
and service delivery 
speed

Flexible products. Changes can be easily and quickly 
implemented in the product. However, this may cause certain 
difficulties in the context of intellectual copyrights.
The possibility of instant “delivery” of the order (or access).

Static products: the composition, idea, appearance,  
design of the product are usually clearly defined,  
and the introduction of any changes is accompanied  
by a change in the product itself.
There are delays in the delivery of products: additional 
difficulties are created in logistics issues.

Costs

Fixed and variable 
product costs

High fixed costs for R&D. A small or practically zero cost  
of delivery per unit of product. Low overhead.

There are certain fixed costs. Non-trivial unit delivery cost.

The costs of “audience 
building,” the problem  
of network effects

Audience growth depends on the influence of the network 
effect and “accumulates” faster than for a physical product. 
This reduces the cost of attracting an additional audience.

High costs. The effect of the “network effect” depends  
on the type of product.

Transaction costs Low, completion of purchase and sale agreements “in a few 
clicks”.

High.

The costs of product 
search, “menu”, 
switching and copying

Low. Piracy and copyright issues arise when copying. High. Copying requires copying directly  the physical object 
itself.

Risks

Risk for the developer The risk can be high for products such as digital games, 
because market demand and reaction to it are very volatile.  
To mitigate risks, development managers usually use  
non-cascading business process methodologies: Agile [30] 
or Scrum [31] project management methodologies.

Depends on the nature of the product. For seasonal 
products, market demand is very unstable, and the risk is 
high. Cascading project management methodologies are 
mainly used for product output, plus there is a need  
to create “roadmaps” for product development.

Risk to consumers It may be high, since consumers may have to learn how to use 
the product, and they may not know about it long before buying.

May be available for touch and detailed visual examination 
before purchase.

Information asymmetry Low information asymmetry. The occurrence of the  
principal-agent problem is less likely [32].

High information asymmetry. The high significance  
of the principal-agent problem.
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Producers will not simply rely on supply and 
demand according to marginal revenue and mar-
ginal cost pricing. Based on the characteristics of 
the digital products themselves, the cost price, the 
network market environment, the characteristics 
of consumer behavior and network expansion, the 
theory of group pricing follows [42], on the basis of 
which a business strategy is put forward and a busi-
ness model is built.

2. Differentiation  
of digital products 

 from other types of products

Based on the identification of the definition of 
digital products and their differentiation from physi-
cal products (an attempt to solve the “interpretation 
problem”), it is possible to build models of digital 
business strategies. However, there are currently no 
articles in the scientific community that would clearly 
distinguish between such concepts as intelligent prod-
ucts, digitalized (digitized) products, cyber-physical 

Fig. 2. Differentiation of terms related  
to different types of digitalized products.

Criteria Digital product Physical product

Market factors

Price discrimination  
and market 
segmentation

Price discrimination is possible, but unlikely due  
to the lack of information asymmetry. It is preferable to use 
Big Data analysis for audience and market segmentation. 
Moderate accuracy, significant role  
of quantitative marketing research [33].

Price discrimination of all three types is likely. Audience 
analysis is carried out mainly with the help of various 
surveys, focus groups and other methods of marketing 
analysis. Low accuracy, high error, high influence  
of subjective factors (for example, cognitive distortion 
 such as “observer error/bias”).

Profitability Higher profitability compared to “physical products”:  
there are no recurring costs for goods, hence saving most  
of the profits.

Profitability is usually lower than that of “digital products”: 
usually due to high fixed production costs.

Disintermediation Intermediaries are often excluded from the service provision 
process.

Often, the active participation of 1–2 intermediaries  
is necessary.

products, digital products, etc. Table 2 presents defi-
nitions of these concepts, and Fig. 2 shows a compari-
son of terms in Euler circles (an attempt to solve the 
“differentiation problem”).
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Table 2.
Separate concepts and concepts related to “digitized products”

Concept Description

Digitized 
products 

“(...) digitization makes physical products programmable, addressable, intelligent, sociable, memorable, traceable  
and associated (...)” [43]. Such products combine physical and digital attributes. The inclusion of the physical shell  
in the definition is an important factor. When building various models, it is necessary to take this into account.

Cyberphysical 
systems

“(...) represent the integration of computing with physical processes. Embedded computers and networks monitor  
and control physical processes, usually with feedback loops when physical processes affect calculations and vice versa (...)” [44]. 
Cyber-physical products, in addition to the physical shell, take into account the internal “physical processes” of the product.

Intelligent 
products 

“(...) contain the possibilities of perception, memory, data processing, reasoning and communication (...)” [45].  
Intelligent products are separated from being classified as physical matters; here the “content” of the product comes  
to the fore, namely the ability of the product to store, process and transmit information.

Smart  
objects

“(...) have a unique identity, are able to communicate effectively with the environment, can store data about themselves,  
use language and are able to make decisions (...)” [46]. The definition is very similar in meaning to the definition  
of “intelligent products.” Smart objects are part of the “smart products” system. The key point here is the ability to make  
decisions and communicate to the external environment [47]. They know not only about the steps of the process that have already 
been completed, but are also able to determine future steps [48]. Sensors allow you to record physical measurements, cameras –  
to receive visual information about the product and its surroundings in real time.

Smart,  
connected 
products 

“(...) consist of physical components, intelligent components (sensors, microprocessors, data storage, controls, software,  
operating system) and connection components (ports, antenna, protocols) (...)” [49]. The definition is close in meaning  
to the definition of “digitalized products.” However, the definition is narrower: these products refer  
specifically to “smart objects.”

Internet  
of things 

“(...) everyday objects can be equipped with identification, recognition, networking and processing capabilities that will allow them  
to communicate with each other and with other devices and services via the Internet (...)” [50]. The definition emphasizes  
the systemic nature of such products. Objects can make decisions and interact with both humans and other robotic objects.

3. Classification  
of digital products

The problem of “digital products” is being dealt 
with by scientists from different fields of life. One of 
the ways to classify objects is to classify them by scope 
of application. Data from the Scopus website was used 
to construct the following tables and figures. From  

Fig. 3 and Table 3 it can be noted that the most popular 
areas where the theoretical foundations and practical 
methods of using digital products are studied are com-
puter science, engineering, social sciences, manage-
ment and business, mathematics, etc.

The complexity of identifying clusters for classifi-
cation is observed when clustering terms based on the 
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processing of 2954 articles from the Scopus database 
(Fig. 4). The methodology proposed in the article [51] 
was used to build a term map. To cluster terms, the 
VOSviewer program was used, which identified five 
large clusters.

The first cluster includes terms from the field of 
digital technologies. Digital technologies, such as 
additive manufacturing, artificial intelligence, cloud 
computing, data analysis, social networks and wire-
less sensor networks [52, 53], open up unprecedented 
opportunities for the development and release of 
new products [54]. Rather, this cluster reflects the 
applied nature of the use of digital products in the 
context of digital production. Digital production 
is a digital representation of the entire production 
process. It includes three main components: a digi-
tal factory, a virtual factory and the corresponding 
data management. The second cluster includes areas 

of application of digital products (for example, in 
the field of sales). The third cluster highlights the 
spheres of interaction between a machine and a per-
son. The fourth cluster reflects measures to protect 
digital products. The fifth cluster emphasizes the 
importance of digital innovation.

Figure 4 also shows a heat map of keywords by year. 
Such a map allows you to highlight the basic (funda-
mental) concepts within the digitalization process, 
as well as new elements that relate to the topic under 
study. New directions in this area are digital twins, dig-
ital transformation, added reality, digital innovations 
within the concept of “Industry 4.0”.

Some authors, among them [55–57], distinguish a 
separate niche in the classification of digital products 
in the form of “digital data”. In 2018, a new measure 
emerged based on the foundation of data citation: data 

Fig. 3. Distribution of publications on digital products by research categories  
based on bibliometric analysis of the Scopus database.
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Sphere Number  
of articles

Computer science (Informatics) 3812

Engineering 3259

Social sciencies 1706

Business, management and accounting 1492

Mathematics 786

Decision sciences 679

Materials science 636

Economics, econometrics and finance 483

Arts and humanities 464

Physics and astronomy 418

Environmental science 373

Earth and planetary sciences 316

Medicine 253

Sphere Number  
of articles

Energy and energy systems sciences 251

Chemical engineering 179

Psychology 159

Agricultural and biological sciences 155

Chemistry 119

Biochemistry, genetics and molecular biology 110

Multidisciplinary directions 70

Health sciences 68

Neurology 40

Dentistry 21

Nursing 19

Pharmacology, toxicology and pharmaceuticals 16

Immunology and microbiology 12

Table 3.
Number of articles on the term “digital products” by research disciplines

The problem of interpretation, differentiation and classification of digital products	 63
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reliability is a real value reflecting the importance of 
data cited by a research organization [58].

There is such a phenomenon as digital information 
products (DIP), which are a subset of digital prod-
ucts. DIP is a special type of digital product, the main 
advantage of which is the provision of information 
[59]. DIPs often consist of a mixture of information 
and software. The difference between DIP and pure 
software is that DIP is focused on delivering infor-
mation. In this respect, only a limited set of software 
systems can qualify as DIP [60]. DIP is widely dis-
tributed, for example, electronic magazines, films, 
electronic weather reports, digitized educational pro-
grams, textbooks and lectures.

The main limitation of all existing classifications is 
a vague idea of the object under study: there is no clear 
opinion on how digital products differ from other 
types of products. In this article, about 2 954 articles 
were studied to highlight this problem. Thanks to the 

differentiation of products, it is possible to build a 
better classification. Figure 5 shows an approximate 
division of digital products into categories. The con-
structed classification is based on “differentiated cri-
teria”: only those types of digital products that differ 
markedly from other categories of digitalized products 
are included in the classification. In future works, it 
is planned to expand the existing classifications. To 
enhance the depth of the construction of classifiers of 
digital products, it is necessary to identify additional 
criteria that determine the differentiation of one cat-
egory by a product from others. For example, article 
[62] suggests several classifications of digital products 
based on the allocation of various criteria: 1) digital 
products based on content; utilities and tools; online 
services; 2) categories based on the concepts of 4P, 4S 
and 4S; 3) based on the possibility of litigation and 
the degree of detail. Despite the fact that the authors 
create a systematic view of the problem and strive to 

Fig. 5. Classification of digital products based on their differentiation from other types of digitalized products.
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combine all the criteria into a single structure, the 
proposed classification does not take into account 
the nature of digital products, as well as differences 
between digitalized products. To further develop the 
concept of “digital products,” it is necessary to study 
the methods of modeling classifiers.

Among the methods of classifier modeling, we 
can distinguish: sentimental methods, the Rocchio 
method, the probabilistic classification method (Bayes 
method), clustering methods, etc. Future articles may 
also be devoted to the issues of comparing the effec-
tiveness of using the above modeling methods.

The next stage in the development of this topic is 
the construction of various business models where 
digital products are used. Understanding the specifics 
of digital products for modeling is extremely impor-
tant, since business models often include a descrip-
tion of product characteristics. Digital products do 
not have a physical form as such. As we can see, there 
are certain factors that can significantly affect the 
quality of models. Those rules that are optimal, for 
example, for physical products, may not be relevant 
for digital products.

Article [61] uses a hybrid system based on fuzzy 
modeling to identify dependencies between user char-
acteristics and the evaluation of digital products in 
order to develop a dynamic pricing system. Currently, 
industrial companies are gradually moving from a 
product-oriented business model to a service-dom-
inant logic. Such logic offers personalized products 
and services in the form of a set of solutions to meet 
individual customer needs.

Conclusion

Digital product development has been booming in 
recent years due to the maturity of the entire envi-
ronment. However, most e-commerce research still 
focuses on physical products and misses the value of 

the digital wave. In this article, criteria were proposed 
by which it is possible to distinguish between physical 
and digital products. To further build a product devel-
opment strategy, it is critically important to under-
stand the main characteristics by which one type of 
product differs from another. Among the criteria that 
make it possible to distinguish between physical and 
digital products, the following can be distinguished: 
the properties of the product itself, the costs of pro-
duction, distribution, support, etc. of products, risks 
and market factors. Understanding the structure and 
properties of the product, as well as key attributes, 
will make it possible to commercialize them more 
efficiently and fit them more harmoniously into the 
country’s economic system.

The development of digital product platforms is a 
prevailing trend in many industries. As firms intro-
duce digital technologies into established product 
categories, they need to cope with tensions at several 
organizational levels, including strategy, technology 
and structure. A new fundamental paradigm shift in 
industrial production is brought about by the inte-
gration of Internet technologies and cutting-edge 
technology in the area of “smart” items, which is 
based on the digitization of factories. The future of 
production envisions modular and effective produc-
tion systems as well as scenarios where goods man-
age their own manufacturing processes.

There is an evolution of Internet systems combin-
ing features of both technical and economic aspects. In 
this regard, there is a problem with solutions related to 
modeling and managing various aspects of the organi-
zation of the system. This article presents options for 
interpreting digital products, as well as their differen-
tiation and classification. The differentiation of digi-
tal products from other types of digitalized products 
allows you to differentiate the areas of research, and 
also helps to investigate individual categories of certain 
forms of products based on their differentiation. The 
implication is that understanding these differences can 
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create a clearer picture of the perception of a complex 
technological world.

Innovations in the digital world are increasingly 
being developed in the field of open platforms consist-
ing of basic technology and a large number of addi-
tional products developed by an ecosystem of inde-

pendent complementary companies. The literature on 
the platform ecosystem mainly focuses on indirect net-
work effects arising from the number of add-ons, with 
little attention to the quality of add-ons. Joint actions 
of platform owners and users are needed to respond to 
opportunities, failures and obsolescence. 

References

1.	 Hui K.L., Chau P.Y.K. (2002) Classifying digital products. Communications of the ACM, vol. 45, no. 6,  
pp. 73–79. https://doi.org/10.1145/508448.508451

2.	 Adisorn T., Tholen L., Götz T. (2021) Towards a digital product passport fit for contributing to a circular 
economy. Energies, vol. 14, no. 8. https://doi.org/10.3390/en14082289

3.	 Almeida F., Duarte S.J., Monteiro A.J. (2020) The challenges and opportunities in the digitalization  
of companies in a post-COVID-19 world. IEEE Engineering Management Review, vol. 48, no. 3,  
pp. 97–103. https://doi.org/10.1109/EMR.2020.3013206

4.	 Corbet S., Hou Y.G., Hu Y., Larkin C., Lucey B., Oxley L. (2022) Cryptocurrency liquidity and volatility 
interrelationships during the COVID-19 pandemic. Finance Research Letters, vol. 45, article 102137.  
https://doi.org/10.1016/j.frl.2021.102137

5.	 Fairgrieve D., Feldschreiber P., Howells G., Pilgerstorfer M.Q.C. (2020) Products in a pandemic: Liability 
for medical products and the fight against COVID-19. European Journal of Risk Regulation, vol. 11, no. 3, 
pp. 565–603. https://doi.org/10.1017/err.2020.54

6.	 Jin L., Hao Z., Huang J., Akram H.R., Saeed M.F., Ma H. (2021) Depression and anxiety symptoms are 
associated with problematic smartphone use under the COVID-19 epidemic: The mediation models. Children 
and Youth Services Review, vol. 121, article 105875. https://doi.org/10.1016/j.childyouth.2020.105875

7.	 Hu Y., Li W. (2011) Document sentiment classification by exploring description model of topical terms. 
Computer Speech and Language, vol. 25, no. 2, pp. 386–403. https://doi.org/10.1016/j.csl.2010.07.004

8.	 De Sordi J.O., Nelson R.E., Meireles M., da Silveira M.A. (2016) Development of digital products and 
services: Proposal of a framework to analyze versioning actions. European Management Journal, vol. 34,  
no. 5, pp. 564–578. https://doi.org/10.1016/j.emj.2016.01.009

9.	 Kim M. (2019) Digital product presentation, information processing, need for cognition and behavioral 
intent in digital commerce. Journal of Retailing and Consumer Services, vol. 50, pp. 362–370.  
https://doi.org/10.1016/j.jretconser.2018.07.011

10.	 Kleinsmann M., Ten Bhömer M. (2020) The (new) roles of prototypes during the co-development  
of digital product service systems. International Journal of Design, vol. 14, no. 1, pp. 65–79.

11.	 U.S. Department of Commerce (1998) The Emerging Digital Economy. Available at:  
https://www.commerce.gov/sites/default/files/migrated/reports/emergingdig_0.pdf (accessed 17 April 2023).

	66	 Ansel I. Shaidullin



BUSINESS INFORMATICS        Vol. 17         No. 2         2023

12.	 Avinadav T., Chernonog T., Perlman Y. (2014) Analysis of protection and pricing strategies for digital 
products under uncertain demand. International Journal of Production Economics, vol. 158, pp. 54–64. 
https://doi.org/10.1016/j.ijpe.2014.07.021

13.	 Gustafsson E., Jonsson P., Holmström J. (2019) Digital product fitting in retail supply chains:  
Maturity levels and potential outcomes. Supply Chain Management, vol. 24, no. 5, pp. 574–589.  
https://doi.org/10.1108/SCM-07-2018-0247

14.	 Feng J., Yu K. (2020) Moore’s law and price trends of digital products: The case of smartphones.  
Economics of Innovation and New Technology, vol. 29, no. 4, pp. 349–368.  
https://doi.org/10.1080/10438599.2019.1628509

15.	 Makkonen H., Komulainen H. (2018) Explicating the market dimension in the study of digital innovation: 
A management framework for digital innovation. Technology Analysis and Strategic Management, vol. 30, 
no. 9, pp. 1015–1028. https://doi.org/10.1080/09537325.2018.1433823

16.	 Christensen C.M. (1997) The innovator’s dilemma: when new technologies cause great firms to fail. Boston: 
Harvard Business School Press.

17.	 Abrosimov Y., Mingaleev G., Snegurenko A. (2020) Organization of enterprise digital infrastructure. 
2020 International Multi-Conference on Industrial Engineering and Modern Technologies (FarEastCon), 
Vladivostok, Russia, pp. 1–4. https://doi.org/10.1109/FarEastCon50210.2020.9271088 

18.	 Kim C., Kim D.J. (2017) Uncovering the value stream of digital content business from users’ viewpoint. 
International Journal of Information Management, vol. 37, no. 6, pp. 553–565.  
https://doi.org/10.1016/j.ijinfomgt.2017.05.004

19.	 Demsetz H. (1970) The private provision of public goods. The Journal of Law and Economics, vol. 13,  
no. 2, pp. 293–306. https://doi.org/10.1086/466695

20.	 Kim M., Lennon S. (2008) The effects of visual and verbal information on attitudes and purchase 
 intentions in Internet shopping. Psychology and Marketing, vol. 25, no. 2, pp. 146–178.

21.	 Popkova E.G. (2020) Quality of digital product: Theory and practice. International Journal for Quality 
Research, vol. 14, no. 1, pp. 201–218. https://doi.org/10.24874/IJQR14.01-13

22.	 Martínez-Caro E., Cegarra-Navarro J.G., Alfonso-Ruiz F.J. (2020) Digital technologies and firm 
performance: The role of digital organisational culture. Technological Forecasting and Social Change,  
vol. 154, article 119962. https://doi.org/10.1016/j.techfore.2020.119962

23.	 Alawneh A., Al-Refai H., Batiha K. (2013) Measuring user satisfaction from e-government  
services: Lessons from Jordan. Government Information Quarterly, vol. 30, no. 3, pp. 277–288.  
https://doi.org/10.1016/j.giq.2013.03.001

24.	 Clark B.Y., Brudney J.L., Jang S. (2013) Coproduction of government services and the new information 
technology: Investigating the distributional biases. Public Administration Review, vol. 73, no. 5,  
pp. 687–701. https://doi.org/10.1111/puar.12092 

25.	 Chen C., Lin Y., Chen W., Chao C., Pandia H. (2021) Role of government to enhance digital 
transformation in small service business. Sustainability, vol. 13, no. 3, article 1028.  
https://doi.org/10.3390/su13031028

The problem of interpretation, differentiation and classification of digital products	 67



BUSINESS INFORMATICS        Vol. 17        No. 2        2023

26.	 Hienerth C., Lettl C., Keinz P. (2014) Synergies among producer firms, lead users, and user communities: 
The case of the LEGO producer-user ecosystem. Journal of Product Innovation Management, vol. 31, no. 4, 
pp. 848–866. https://doi.org/10.1111/jpim.12127

27.	 Howells G. (2020) Protecting consumer protection values in the fourth industrial revolution. Journal  
of Consumer Policy, vol. 43, no. 1, pp. 145–175. https://doi.org/10.1007/s10603-019-09430-3

28.	 Mohammad A.A.S. (2012) The effect of brand trust and perceived value in building brand loyalty. 
International Research Journal of Finance and Economics, vol. 85, pp. 111–126.

29.	 Moore-Russo D., Grantham K., Lewis K., Bateman S.M. (2010) Comparing physical and cyber-enhanced 
product dissection: Analysis from multiple perspectives. International Journal of Engineering Education,  
vol. 26, no. 6, pp. 1378–1390. 

30.	 Martin R.S., Newkirk J.W., Koss R.S. (2003) Agile software development: Principles, patterns, and practices. 
Upper Saddle River, NJ: Prentice Hall.

31.	 Sutherland J. (2014) Scrum: The art of doing twice the work in half the time. Sydney: Currency.

32.	 Chernonog T., Avinadav T. (2019) Pricing and advertising in a supply chain of perishable products  
under asymmetric information. International Journal of Production Economics, vol. 209, pp. 249–264. 
https://doi.org/10.1016/j.ijpe.2017.10.002

33.	 Gong J., Smith M.D., Telang R. (2015) Substitution or promotion? The impact of price discounts  
on cross-channel sales of digital movies. Journal of Retailing, vol. 91, no. 2, pp. 343–357.  
https://doi.org/10.1016/j.jretai.2015.02.002

34.	 Peitz M., Waelbroeck P. (2006) Piracy of digital products: A critical review of the theoretical  
literature. Information Economics and Policy, vol. 18, no. 4, pp. 449–476.  
https://doi.org/10.1016/j.infoecopol.2006.06.005

35.	 McAfee A., Brynjolfsson E. (2017) Machine, platform, crowd. Harnessing our digital future. W.W. Norton & 
Company.

36.	 Möhring M., Keller B., Schmidt R., Pietzsch L., Karich L., Berhalter C. (2018) Using smart edge  
devices to integrate consumers into digitized processes: The case of amazon dash-button. BPM,  
Workshops, LNBIP, pp. 374–383.

37.	 Metcalfe B. (1996) There oughta be a law. The New York Times, July 15, 1996, Section D, p. 7.  
Available at: https://www.nytimes.com/1996/07/15/business/there-oughta-be-a-law.html  
(accessed 17 April 2023).

38.	 Metcalfe B. (2013) Metcalfe’s law after 40 years of Ethernet. IEEE Computer, vol. 46, no. 12, pp. 26–31. 
https://doi.org/10.1109/MC.2013.374

39.	 Jugel D., Schweda C.M., Zimmermann A. (2015) Modeling decisions for collaborative enterprise 
architecture engineering. 10th Workshop Trends in Enterprise Architecture Research (TEAR), CAISE, 
Stockholm, Sweden, pp. 351–362.

40.	 Vargo S.L., Lusch R.F. (2008) Service-dominant logic: continuing the evolution. Journal of the Academy  
of Marketing Science, vol. 36, no. 1, pp. 1–10. https://doi.org/10.1007/s11747-007-0069-6

	68	 Ansel I. Shaidullin



BUSINESS INFORMATICS        Vol. 17         No. 2         2023

41.	 Vargo S.L., Lusch R.F. (2016) Institutions and axioms: an extension and update  
of service-dominant logic. Journal of the Academy of Marketing Science, vol. 44, no. 4, pp. 5–23.  
https://doi.org/10.1007/s11747-015-0456-3

42.	 Zhu C., Yao Z., Luan J., Zhao F. (2016) Network externality on retailer and supplier pricing strategies  
for competitive products. The Pacific Asia Conference on Information Systems, PACIS 2016.

43.	 Henfridsson O., Mathiassen L., Svahn F. (2014) Managing technological change in the digital age:  
The role of architectural frames. Journal of Information Technology, vol. 29, no. 1, pp. 27–43.  
https://doi.org/10.1057/jit.2013.30

44.	 Ahmed C.M., Zhou J. (2020) Challenges and opportunities in cyberphysical systems security:  
A physics-based perspective. IEEE Security and Privacy, vol. 18, no. 6, pp. 14–22.  
https://doi.org/10.1109/MSEC.2020.3002851

45.	 Agaram V. (2017) Knowledge system based design-for-reliability for developing connected intelligent 
products. SAE Technical Papers, SAE International. https://doi.org/10.4271/2017-01-0196

46.	 Bajic E., Cea A. (2005) Smart objects and services modeling in the supply chain. IFAC Proceedings  
Volumes (IFAC – Papers Online), vol. 16, pp. 25–30. https://doi.org/10.3182/20050703-6-cz-1902.01488 

47.	 Miche M., Schreiber D., Hartmann M. (2009) Core services for smart products. 3rd European  
Workshop on Smart Products, pp. 1–4.

48.	 Cronin M.J. (2010) Smart products, smarter services: Strategies for embedded control. Cambridge  
University Press. https://doi.org/10.1017/CBO9780511761928 

49.	 Porter M.E., Heppelmann J.E. (2015) How smart, connected products are transforming companies.  
Harvard Business Review. 

50.	 Dumitrescu R. (2018) Utilizing opportunities for the industrial location. The Internet of Things  
(ed. U. Sendler). Springer Vieweg, Berlin, Heidelberg. https://doi.org/10.1007/978-3-662-54904-9_12 

51.	 Anand A., Brix J. (2022) The learning organization and organizational learning in the public  
sector: A review and research agenda. Learning Organization, vol. 29, no. 2, pp. 129–156.  
https://doi.org /10.1108/tlo-05-2021-0061 

52.	 Gianvito L., Pesce D., Tucci C.L. (2021) The digital transformation of search and recombination  
in the innovation function: Tensions and an integrative framework. Journal of Product Innovation 
Management, vol. 38, no. 1, pp. 90–113.

53.	 Vial G. (2019) Understanding digital transformation: A review and a research agenda. The Journal  
of Strategic Information Systems, vol. 28, no. 2, pp. 118–144.

54.	 Verganti R, Vendraminelli L., Iansiti M. (2020) Innovation and design in the age of artificial intelligence. 
Journal of Product Innovation Management, vol. 37, no. 3, pp. 212–271.

55.	 Ahmad W., Neil D.T. (1994) An evaluation of landsat thematic mapper (TM) digital data  
for discriminating coral reef zonation: Heron reef (GBR). International Journal of Remote Sensing,  
vol. 15, no. 13, pp. 2583–2597. https://doi.org/10.1080/01431169408954268

The problem of interpretation, differentiation and classification of digital products	 69



BUSINESS INFORMATICS        Vol. 17        No. 2        2023

	70	 Ansel I. Shaidullin

56.	 Back M.D., Küfner A.C., Egloff B. (2011) Automatic or the people? Psychological Science, vol. 22, no. 6, 
pp. 837–838. https://doi.org/10.1177/0956797611409592

57.	 Bellanova R. (2017) Digital, politics, and algorithms: Governing digital data through the lens  
of data protection. European Journal of Social Theory, vol. 20, no. 3, pp. 329–347.  
https://doi.org/10.1177/1368431016679167

58.	 Hedberg T.D., Krima S., Camelio J.A. (2019) Method for enabling a root of trust in support of product 
data certification and traceability. Journal of Computing and Information Science in Engineering, vol. 19,  
no. 4. https://doi.org/10.1115/1.4042839

59.	 Oberweis A., Pankratius V., Stucky W. (2007) Product lines for digital information products.  
Information Systems, vol. 32, no. 6, pp. 909–939. https://doi.org/10.1016/j.is.2006.09.003

60.	 Mencarelli R., Rivière A., Lombart C. (2021) Do myriad e-channels always create value for customers?  
A dynamic analysis of the perceived value of a digital information product during the usage phase.  
Journal of Retailing and Consumer Services, vol. 63, article 102674.  
https://doi.org/10.1016/j.jretconser.2021.102674

61.	 Eckert T., Hüsig S. (2022) Innovation portfolio management: A systematic review and research agenda  
in regards to digital service innovations. Management Review Quarterly, vol. 72, no. 1, pp. 187–230.  
https://doi.org/10.1007/s11301-020-00208-3

62.	Wang Y., Wang K.L., Yao J.T. (2009) Marketing mixes for digital products: A study of the marketspaces 
in China. International Journal of Technology Marketing, vol. 4, no. 1, pp. 15–42.  
https://doi.org/10.1504/IJTMKT.2009.023554

About the author

Ansel I. Shaidullin

PhD student, Department of Business Informatics, Higher School of Business, HSE University, 26, Shabolovka st., 
Moscow 119049, Russia;
E-mail: aishajdullin@hse.ru
ORCID: 0000-0002-2653-1745




