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Abstract. Digitalization (the use of digital technologies in the management 

of socio-economic systems) is currently recognized as a prerequisite for 

effective economic development and competitiveness. A comparative 

analysis of digitalization assessment methods has shown that in most cases 

the level of dissemination and application of digital technologies, provision 

of equipment, software products, Internet access, the possibility of forming 

and using databases is assessed. The methods do not involve evaluating the 

effectiveness of digitalization – comparing the result and the costs of 

digitalization. In this article, it is proposed to use digital capital as an 

indicator of the effectiveness of the use of digital technologies in the 

management of socio-economic systems. A comparative analysis of the 

definitions of "digital capital" proposed by various scientists is carried out 

and a refined definition is proposed: a set of tangible and intangible 

identifiable and unidentifiable (the concept of digital goodwill is proposed) 

digital assets and digital competencies of employees that allow them to 

successfully implement digital technologies and increase labor productivity. 

Possible methods of digital capital assessment and features of digital capital 

assessment of various socio-economic systems are considered. 

1. Introduction 

The purpose of the study. The study of the concept of "digital capital", the definition of 

the content and structure, the study of the possibility of using the indicator of digital capital 

to assess the effectiveness of digitalization, the use of digital technologies in the management 

of socio-economic systems. 

To achieve the purpose of the study, the following tasks are set:  

To conduct a comparative analysis of methods for evaluating the effectiveness and/or 

performance of digitalization, to clarify the content of the concept of "digital capital" and 

determine its structure, to consider possible methods for evaluating digital capital. 

The object and subject of the study. As an object of the study, the authors consider socio-

economic systems (countries, regions, enterprises) using digital technologies in their 

activities. 
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The subject of this study is the process of clarifying the content of the concept of "digital 

capital", assessing the possibility of using the digital capital indicator as an indicator of the 

effectiveness of digitalization. 

Relevance. Currently, the development of the management of socio-economic systems 

(country, region, enterprise) is carried out primarily in one direction – the wider use of digital 

technologies (digitalization).  Digitalization, widespread use of Internet resources, provision 

with digital equipment and software products are becoming a prerequisite for development 

and competitiveness. However, the effectiveness of the use is not as high as expected, perhaps 

this is the influence of the digital lag and so far the result of digitalization has not yet simply 

matured. In addition, it is necessary to take into account possible unforeseen circumstances 

("dark corners" [1]) that require improved management in the digital economy in favor of 

structural changes, including the capital structure of the enterprise. The process of 

digitalization itself is not always carried out "as planned"; it was assumed that digitalization 

would develop exponentially [2], become more active as the scale increases, but this did not 

happen; digital technologies are used quite actively by organizations and households (judging 

by statistical reporting and analytics), but the effectiveness of digitalization is still low. 

Process measurement tools are always important in management, perhaps in this case it is 

necessary to change the tools for measuring the effectiveness of digitalization? Many studies 

have been devoted to the study and evaluation of the effectiveness of the use of digital 

processes [3-10]; however, a detailed and comparative analysis of digitalization indicators 

has shown that they are all about the effectiveness of the digitalization process, i.e. about the 

implementation of the process, not about its performance and efficiency. There are some 

scientific papers on evaluating the effectiveness of digitalization [11-13], but either classical 

indicators of investment analysis or indicators based on expert assessments are used. In this 

article, it is proposed to use the digital capital indicator as an indicator of the effectiveness of 

the use of digital technologies. The concept of "digital capital" is considered in some 

scientific papers, its structure is determined [9-10,14-20]; summarizing various points of 

view, the authors propose a refined definition of the concept of "digital capital" as tangible 

and intangible identifiable assets and unidentifiable digital assets (digital goodwill and digital 

competencies of employees), allowing the implementation of digital technologies and 

contributing to the improvement of labor productivity; the concept of digital goodwill is 

proposed for the first time. 

Possible methods of assessing digital capital are considered: from classical methods of 

assessing the value of a business, assessing excess profits to expert assessments of digital 

competencies. The features of digital capital assessment for different types of socio-economic 

systems (country, region, enterprise) are differentiated. 

Thus, it is necessary to substantiate the use of digital capital as an indicator of the 

effectiveness of the use of digital technologies, clarify the content of the concept of "digital 

capital" and its structure, and further create methodological support for the assessment and 

management of digital capital. 

2 Research methodology 

This research is based on the use of the main provisions of the theory of economics and 

management of socio-economic systems at various levels (country, region, enterprise), the 

theory of digital economy, balanced development, scientific foundations of crisis 

management, the theory of valuation and management of business value and intangible 

assets, methods of statistical observation, analysis and measurement, the methodology of 

capital formation of the enterprise, presented in scientific publications of foreign and Russian 

scientists. 
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3 Research results 

The article presents new scientific results: 

- it has been revealed that the abundance of existing methods for assessing digitalization, the 

use of digital technologies does not solve the problem of evaluating the effectiveness of 

digitalization, since they are devoted to assessing the coverage of any socio-economic system 

(country, region, industry, enterprise) with digital technologies, and in Russia and abroad 

they assume an assessment of the provision of digital assets, Internet resources, software, 

however, purely statistical accounting of digital assets dominates; 

- it is revealed that in some scientific papers the problem of evaluating the effectiveness of 

digitalization is considered, but classical methods of evaluating investment projects are 

proposed for use; 

- it is proposed to use the concept/indicator of "digital capital" as an indicator of the 

effectiveness of the use of digital technologies in the management of socio-economic 

systems, as tangible and intangible identifiable assets and unidentifiable digital assets (digital 

goodwill and digital competencies of employees), allowing the implementation of digital 

technologies and contributing to increased productivity; the concept of digital goodwill is 

proposed for the first time; 

- possible methods of digital capital assessment are considered; 

- the features of digital capital assessment for various socio-economic systems (country, 

region, enterprise) are determined. 

Further development of the theory of digital capital management involves the formation 

of methodological support (assessment tools and methods). 

4 Discussion of results  

4.1 Evaluation of the effectiveness of the use of digital technologies in the 
management of socio-economic systems 

Digitalization, the use of digital technologies in the management of any socio-economic 

system (country, region, enterprise) gives positive results, manifested in the growth of labor 

productivity, cost reduction, expansion of opportunities to enter new markets, successful 

formation and use of large information arrays, which indicates a "multiplicative effect of 

economic development" [3].  The authors conducted a comparative analysis of performance 

assessment methods (this is what the use of digital technologies is about). 

Our comparative analysis of methods for evaluating the effectiveness of digitalization [4-

10]; all methods (and almost every work is a detailed and comparative analysis of Russian 

and foreign methods) involve an assessment of the level of digitalization, digital technology 

coverage of the activities of economic entities, region, country (Internet availability, cloud 

services, electronic planning systems, participation in electronic commerce). The 

disadvantages of the international digital economy development indices (namely, they are 

used as the main indicators) include the inability to take into account the peculiarities of 

individual countries, the methods evaluate the "technical side" [12] by determining the 

development of the digital economy by the development of digital infrastructure and the 

readiness of workers and the population to work in a "digital" format. But the use of digital 

technologies implies (and one should agree with this) deeper transformations and very 

diverse effects.  

Scientific developments are also underway to improve the digitalization assessment 

indices, the most popular is the business digitalization index. Based on the principles of 

qualimetry, criteria for assessing the level of digitalization of socio-economic systems 
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(country, region, enterprise) are proposed (a set of indicators) [4]; resource (tangible and 

intangible resources) indicators of digitalization performance have been developed and an 

integral indicator of digitalization based on completeness, availability of data in open sources, 

absence of derivatives of GDP and GNP among the indicators [5] has been proposed.  

There is a well-known business digitalization index based on five indicators of business 

use of information technologies: the share of organizations using broadband Internet, using 

cloud technologies, using RFID technologies, resource planning systems (Enterprise 

Resource planning or ERP), carrying out electronic sales[6]. Another business digitalization 

index [7] is based on the analysis of five auxiliary indices characterizing the channels of 

transmission and storage of information, human capital, information security, the use of 

digital tools for the development and promotion of the company, the level of implementation 

of digital technologies; note that the "attention zone" has been expanded to the concepts of 

human capital and information security. The World Bank offers 22 indicators for all socio-

economic systems (country, region, enterprise) [8]. 

There have also been works on the assessment of a new concept – "digital maturity", a 

very indicative concept, since it essentially defines a "certain necessary requirement" for the 

development of digital technologies, a kind of "threshold" value, but, nevertheless, the level 

of development of digital technologies, not the effectiveness of their use. [ 9-10]. 

In all the methods considered, the level of development, digital technologies, coverage of 

territories with digital technologies is analyzed, which probably cannot be called the 

effectiveness of digitalization, it is rather the creation of conditions for digitalization. 

4.2 Evaluation of the effectiveness of the use of digital technologies 

There were also works on evaluating the effectiveness of the use of digital technologies in 

enterprise management; [11] presents a methodology based on the analysis of six enlarged 

business processes, each of which is refined by a number of subprocesses (personnel 

management, production, performance of works, provision of services, marketing, logistics, 

finance and accounting, general economic activity), the assessment is carried out based on 

the results of the survey; based on the results of the survey, an assessment is carried out 

according to the levels of digitalization: local, partial complex, smart, digital ecosystem, but 

economic financial evaluation of the results of digitalization is not supposed to be carried 

out. 

In another work [12], a methodology is proposed for evaluating the effectiveness of the 

use of digital assets (we are talking about digital tangible assets) to assess the use of digital 

technologies in industry; moreover, it is noted that for different socio-economic systems, the 

tools for evaluating the effectiveness of digitalization should be different: the assessment of 

digitalization at the country, region level will be based on the gross domestic product 

(absolute value and share of the digital economy), and for industry, it is necessary to assess 

digitalization according to the readiness of industries and their current contribution 

(investment, development) to digitalization, in addition, it is necessary to take into account 

the so-called indirect effects of investments in digital assets, since they are significant, but 

do not fall into the "field vision" of the digitalization result. In [13], methodological 

approaches to assessing the effectiveness of digital transformation of one of the varieties of 

socio-economic systems - enterprises of high-tech industries are formulated; based on the 

analysis of eight domestic methods for evaluating the effectiveness of the use of digital 

technologies (investment analysis, dynamic models, value added calculation, expert), it is 

proposed to evaluate the effectiveness of digitalization taking into account the stages of the 

digital transformation strategy or taking into account the delayed time lag of the 

manifestation of the digitalization effect. It should be agreed with the author that the 
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efficiency assessment should take into account all the effects and all the costs of 

implementing digitalization projects. 

Thus, a comparative analysis of methods and indicators for evaluating the efficiency and 

effectiveness of the use of digital technologies in the management of socio-economic systems 

(there are indeed many methods, more references to the literature used, since all scientific 

works include a detailed and comparative analysis of many Russian and foreign methods) 

showed that (generally) indicators are used as the main indicators providing digital 

technologies, if this is the purpose of digitalization, in increasing digital equipment, software 

availability, Internet usage activity – then the performance indicators of digitalization can be 

used. However, it is necessary to search for indicators of the efficiency of using digital 

technologies, comparing results and costs. In this paper, it is proposed to use the indicator of 

"digital capital" for this purpose. 

4.3 Digital capital: concept and structure 

Currently, there is a process of formation of new factors of production. Classical factors of 

production (fixed, working capital, human capital, entrepreneurship and information) retain 

their importance, but new ones are emerging to solve modern economic problems: 

innovative, intellectual, patent, social, environmental, capital and digital capital. Digital 

capital should be attributed to the most popular of the new factors of production; there is a 

lot of talk about it in the context of the need for total digitalization. However, the theoretical 

foundations of the formation and use of digital capital are only being developed and are at 

the stage of comprehension, refinement of the conceptual apparatus, formation of the 

evaluation methodology. 

The definition of "digital capital" was first proposed by experts analysts of the McKinsey 

company, which was supposed to mean resources for the creation of new products and 

services in the digital economy. The definition of digital capital is vague, general, which does 

not allow not only to estimate, but also to assume the types of resources needed in the digital 

economy. Digital capital, in our opinion, can be used to assess the effectiveness of 

digitalization, since it is "capital" that will "combine" both the results achieved and the costs 

incurred for this (when forming a revenue stream, which will be capitalized to form the 

desired capital). In a certain sense, the use of digital capital is consonant with the cost 

approach of evaluating management efficiency based on the balanced scorecard of D. Norton 

and R. Kaplan.  

Scientists are actively working on the formation of the theory of digital capital, its content 

and structure are being clarified, evaluation methods are being considered. In [14], digital 

capital is defined as working with Big Data, involving their processing and analysis, work on 

the formation of information systems; digital capital is considered as an opportunity to access 

the digital information environment and digital technologies [15].  

Digital capital is proposed [16] to be represented as a system of accumulation of digital, 

information, digital communication competencies, digital security competencies and digital 

technologies. In [17], digital capital is already supposed to accumulate (creating capital!) due 

to the growth of digital competencies and the use of digital technologies, which can be 

isolated, so it can be identified, evaluated, and managed. In [18], it is noted that the 

organization of information technologies requires very significant capital resources and 

current costs, which can be represented, among other things, in the form of intangible, digital 

capital. Digital capital is considered [19] as a set of conditions that determine the ability of 

people to access, use and interact with digital services. They include in digital capital [20] all 

resources that are important for the development of new goods (products and services) (recall 

McKinsey's definition of digital capital), attention is drawn to the significant complexity of 

evaluating both tangible digital assets and even more intangible digital assets. 
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A brief overview of the definitions of the concept of "digital capital", its content and 

components, allowed the authors to propose their own definition of this concept: digital 

capital is tangible and intangible digital assets that allow the implementation of digital 

technologies and contribute to increasing labor productivity. 

The proposal on the content of digital capital – tangible and intangible digital assets 

implies the need to allocate tangible identified digital assets – digital equipment, networks, 

communications, data processing, intangible identified assets (for example, software 

products), intangible unidentifiable digital assets (we propose to introduce the concept of 

digital image, digital reputation, digital goodwill) and digital competencies of employees 

(knowledge, experience, maintaining knowledge in force, return), as, probably, a new 

unidentifiable intangible digital asset. 

The authors' proposal to introduce a new concept of "digital goodwill" is still only at the 

proposal stage, adapting the well-known definition of goodwill, we propose that "digital 

goodwill" is the good name of the company, consisting of the reputation of the company, 

prestige, customer relations, location, product range and others, based on the active use of 

digital technologies in management and providing a significant impact on its income. 

In [17], the digital capital index is proposed to be determined on the basis of two indices 

– the index of the level of access to digital technologies and the index of digital competencies 

of digital technology users. That is, there are two main components of digital capital: tangible 

and intangible digital assets and digital competencies. Digital competencies of employees are 

still out of sight of the digitalization assessment procedure, and it is they who "revive" 

tangible digital assets and "make" them work. 

Having considered the components of digital capital, we will clarify its definition, digital 

capital is tangible and intangible identifiable assets and unidentifiable digital assets (digital 

goodwill and digital competencies of employees), allowing the implementation of digital 

technologies and contributing to increased productivity. 

4.4 Evaluation of digital capital 

The authors found it necessary to at least briefly outline the main methods of assessing digital 

capital. Tangible (identifiable) digital assets can be evaluated by any methods of all three 

classical approaches to business valuation (costly, market, profitable), here there can be 

problems only in the formation of an information base and the collection and generalization 

of evaluation experience.  To evaluate digital goodwill, you can try using the well-known 

Excess earnings method, but there may be problems in assessing the "normalization" (that's 

right!) of profits and the discount rate of excess profits due to simply lack of experience and 

information. The assessment of digital competencies of employees is not particularly difficult 

(there are various, as a rule, expert assessment methods), but the problem will be in the 

possibility of valuing this component of digital capital, since capital, although digital, 

requires a valuation. But this is further work on the formation of a methodology for assessing 

digital capital. 

Features of digital capital assessment of various socio-economic systems. In this article, 

the authors intended to explore the possibility of using the concept/indicator of "digital 

capital" for any socio-economic system: country, region, enterprise. Although, it should be 

recognized that different types of socio-economic systems will require the use of different 

indicators; the digital capital of an enterprise can be evaluated first of all, other indicators 

will be needed to assess the digital capital of a region and a country. But the content of the 

concept of "digital capital" for any socio-economic system should be unchanged: tangible 

and intangible identifiable assets and unidentifiable digital assets (digital goodwill and digital 

competencies of employees), allowing the implementation of digital technologies and 

contributing to increased productivity. 
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5 Conclusion 

The authors in their article came to the following conclusions: 

- the methods currently used to assess digitalization, and there are quite a lot of them, do not 

imply an assessment of the effectiveness of the use of digital technologies, but only allow us 

to assess the coverage of digital assets, the availability of digital equipment, Internet 

resources, software, i.e. these are methods for evaluating the process, not the effectiveness of 

the process; 

- several scientific papers have been identified that offer methods for evaluating the 

effectiveness of digitalization, but only methods and indicators for evaluating investment 

projects are offered; 

- it is proposed to use the concept/indicator of "digital capital" as an indicator of the 

effectiveness of the use of digital technologies in the management of socio-economic 

systems, as tangible and intangible identifiable assets and unidentifiable digital assets (digital 

goodwill and digital competencies of employees), allowing the implementation of digital 

technologies and contributing to increased productivity; the concept of digital goodwill is 

proposed for the first time; 

- possible methods of assessing digital capital are considered (business valuation methods 

and the method of excess profits for evaluating the digital goodwill indicator); 

- the features of digital capital assessment for various socio-economic systems (country, 

region, enterprise) are determined. 

Further development of the theory of digital capital management involves the formation 

of methodological support (assessment tools and methods). 
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