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Abstract. The purpose of the article is to develop a methodology which 
assesses the level of digitalization of HR management, to identify the 
reasons for the gap between the actual achieved level and the desired one, 
and to justify management decisions related to the introduction of digital 
technologies. The methodology involves diagnostics of the level of 

digitization of HR-management in three aspects: digital competence of 
personnel, digital workplace, digital management system. A combined 
method has been proposed for the diagnosis of staff digital competences: 
self-diagnostic and manager's assessment on a single scale, followed by a 
comparison of the results. A coefficient method is proposed for estimating 
a digital workplace and a digital control system. The resulting conclusion 
on the level of digitization of an organization’s HR management is based 
on the benchmarking method. The implementation of measures to increase 

the level of digitalization of HR management, adopted on the basis of the 
conducted diagnostics, will allow the organization to maintain and to 
increase its competitive advantages by developing the necessary 
professional qualities of employees, the best organization of personnel 
management in the conditions of digitalization. 

1 Introduction 
By the end of the 20th century and the beginning of the 21st century, significant changes 
had already taken place in the macro-environment of organizations, associated with the 
widespread spread of information and communication and digital technologies, their active 
implementation in the activities of organizations, including in the field of personnel 
management.The classical paradigm of HR management, the main task of which was to 
organize labor processes on the basis of its division by functions between individuals, is 
losing its relevance. The new digitalized HR management setsa main task of ensuring the 
involvement of personnel in the work activity, divided by projects between teams, while the 
main resource of labor is not just human capital, but a symbiosis of talents and digital 
technologies [1]. HR management in the conditions of digitalization is characterized by the 
following features: 
� searching, recruitment selection of personnel for a specific time-limited project rather 

than a full-time job;  
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� using social media to select and monitor staff; 
� priority is given to workers' abilities such as multitasking, creativity (innovation), speed 

of work, ability to change quickly, adaptability [2, 3]; 
� digital literacy becomes a prerequisite for employment alongside general and 

specialized knowledge;  
� the usage of messengers (WhatsApp, Telegram, etc.) as the main communication 

channels of the staff; 
� remote employment through collaboration platforms and virtual collaboration tools [4]; 
� automated personnel document management; 
� personalized motivational tools;

� real-time monitoring of labor efficiency using digital technologies [2].

The usage of digital technologies in HR management (Table 1) changes almost all 
aspects of the personnel management system: personnel requirements, the system of 
recruitment and selection of personnel, motivation, organization of labor relations, methods 
and methods of personnel management.It is clear that the changes are taking place, but the 
methodological basis for managing staff in a digital environment is not yet sufficiently 
developed. In particular, there are practically no tools to measure the depth of digitalization 
penetration into the HR management system. This problem is relevant, those organizations 
that win in the speed of introduction of new products, ideas and solutions get the main 
competitive advantages today, as digital technologies today are the leading innovations. It 
is important for modern organizations to adequately assess their competitive positions in 
the field of HR management in order to see their weaknesses, identify problems and form 
prospects for increasing their capabilities.  

Table 1.The usage of digital technologies in HR management

Personnel management 

subsystem

Information and digital technologies

- general and line 

management

HRM systems, HR modules of integrated software 

systems (ERP level), strategic business management 

systems (BPM)

- personnel planning and 

marketing

Digital    Communication Tools (social networks), Jungle

Jobs Stafory,

- selection and 
recruitment 

E-Staff Recruiter, Friend Work Recruiter, Amazing
Hiring, GoRecruit

VCV, Skillaz, Pre-Interview, digital resume screening

- labor relations Skill Tech, Retra Tech, SHL, Talent Q, Cut-e,  Kenexa, 

1С: Psychodiagnostics, Croco Time, Info Watch Traffic

Monitor, Secure Tower

- personnel development SuccessFactors от SAP, Workday

- personnel behavior 

motivation management

SuccessFactors от SAP, Workday, 1С: Psychodiagnostics

- social development 

management

Corporate social networks such as Jive, NPeope,

Pryaniky

 
Considering the changes in the field of personnel management associated with the 

development of information technologies and digitalization, we can distinguish three areas 
of diagnostics: digital labor resources, digital workplace, digital personnel management. 

Diagnostics of digital resources involves the assessment of digital competencies of 
personnel, first of all, it is the diagnosis of digital literacy. The problem of measuring 
digital literacy is already the subject of many studies, in particular, the PIAAC and TALIS 
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[5-8] models are widely known and used, the European project Erasmus + "Digital Skills 
Accelerator" [9] is being implemented. In Russia, the Research Institute "Higher School of 
Economics" has developed a unified model of digital literacy of the population, and also 
annually tests the population to calculate the digital literacy index of the population.The 
mentioned methods of measuring digital literacy of the population can be adapted for 
business when it is necessary to assess special professional competencies, but this requires 
investment on the part of the customer, time to adapt the methodology, testing and 
processing the results, and today many enterprises, especially small and medium-sized 
businesses, lack free funds for investment, while they need to assess their fitness to work in 
the digital economy. Therefore, it is important to develop methods that are clear, simple 
and accessible to any object. In addition, the field of diagnostics of the digital workplace 
and the digital personnel management system as a whole is practically unexplored, and 
these aspects are important for modern organizations to develop a development strategy, 
select priority investment areas.   

The concept of digital competencies of personnel is widely described in the work [10]. 
The growing demand for digital skills is discussed in the study [11], where it is noted that 
the increase in digital competencies of personnel is one of the reasons for the subsequent 
explosive growth of the company.However, defining the digital competencies of the staff is 
not enough for effective management. There is a need for a comprehensive assessment of 
the results of the digitization of personnel management as well as the effectiveness of 
changes [12, 13].  

All this defines the purpose of this article – to develop a methodology that allows to 
assess the level of digitization of HR-management, to identify the reasons for the gap 
between what is actually achieved and what is needed, and to provide justification for 
management decisions related to the implementation of digital technologies. 

2 Materials and methods
The proposed methodology for diagnosing the depth of digitalization of HR management 
considers three aspects: digital labor force, digital workplace, digital personnel 
management. It is implemented in the following sequence.

Stage I. Collecting information for calculating HR management digitalization 

indicators:

� creating a list of common, complementary, and professional digital competencies for 
each position held;

� self-diagnosis by personnel of the level of proficiency in the relevant digital 

competencies;

� the manager's assessment of the level of subordinates' possession of the relevant digital 

competencies;

� the final conclusion about the level of each employee's proficiency in the relevant 

digital competencies by comparing the results of self-diagnosis and evaluation of the 

manager and, if the results differ, choosing the lowest level;

� collection of information for the calculation of indicators that characterize the 

digitalization of workplaces and HR management systems;

� calculation of the share of employees with digital competencies at the general, 
complementary and professional level;

Stage II. Calculation of diagnostic indicators that characterize the digitalization of 

workplaces and HR management systems:

� calculation of the share of employees with digital competencies at the general, 

complementary and professional level;
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� calculation of indicators that characterize the digitalization of workplaces;

� calculation of indicators that characterize the digitalization of the HR management 

system.

Stage III. Justification of the base for comparing indicators and determining the 

deviations of the actually achieved level of digitalization of the HR management of the 

organization from the desired one, determined by the selected comparison base.

Stage IV. Determining the reasons for deviations of the actual level of indicators from 

the desired one.

Stage V. Development of measures to increase the level of digitalization of the 

organization's HR management.

Stage VI. Implementation of activities.
Diagnostics of digital labor resources involves identifying the degree of possession of 

digital competencies by personnel (figure 1), the description of which is presented on the 
basis of the works [5, 10, 14]. 

Fig. 1. Digital competence of staff

It is proposed to use a combined diagnostic method: self-diagnosis, when the employee 
himself evaluates the degree of possession of digital competencies on a special scale (Table 

2), as well as the manager's assessment of the employee's level of digital competence 

General
(primary user skills 

of digital products)

Complementary (abilities to 
use, customize digital 

productsto solve work tasks)

Professional

(abilities to create 

digital products)

- use of the Internet

- use of corporate 

mail software

- knowledge of 

standard programs 

Word, Excel, etc. 

(ability to work with 

documents, to 

perform calculations 
in Excel, to create 

presentations)

- use of social media

- use of social networks, 

platforms (ZOOM, Skype, etc.) 

for communication with 

suppliers, business partners, 

customers;

- ability to analyze and work 

with BigData;
- ability to refine standard 

configurations;

- ability to create videos;

- ability to work with 

professional programs and 

platforms;

- skills of search engine 

optimization of the site, 

management of the company's 

blog;

- basic knowledge of HTML, 

CSS, Photoshop;

- ability to develop 

software products 

and applications;

- programming 

skills ;

- ability to develop 

complex websites 

(website-catalog, 

website-store);

DIGITAL COMPETENCE OF STAFF
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proficiency on the same scale.Where self-assessment and evaluation are different, managers 
are encouraged to focus on less evaluation.   

Table 2. Scale for self-assessment/assessment of the level of digital competence proficiency

Proficiency 

level

Description

0 I don't have any/Does not have any 
1 I partially have some, but I rarely use it in my work/he or she has 

some, but rarely uses itin his or her work 
2 I am confident in my digital skills, I use it in my workoccasionally 

(from time to time) / he or she is confident in his or her digital skills,

he or she uses it in his or her workoccasionally (from time to time) 
3 I have excellent digital skills and constantly use it in my work/he or 

she has excellent digital skills and constantly uses it in his or her work

The degree of digital competence of the staff can be determined using the following 

indicators:

� percentage of employees who have sufficient general digital competencies (primary user 

skills);

� the proportion of employees who have sufficient complementary digital competencies. 

These employees must have the ability to use and refine a digital product. This indicator 

can be calculated separately for those personnel groups where narrow complementary 

digital competencies are needed (marketers, programmers, analysts, recruiters, 

accountants, etc.);

� the proportion of employees who have sufficient digital competencies at the 

professional level (the ability to develop a digital product independently).

Based on the judgment about the share of employees with a certain level of digital 
competencies, it is proposed to give the following verbal description of the level of 
digitalization of the organization's workforce as a whole: 
� below 0,31 – low level; 
� 0,31-0,65 – medium level; 
� 0,66 – 0,75 – sufficient level; 
� 0,76-0,9 – high level; 
� от 0,91 – very high level. 

The next object of diagnostics – digital workplaces – is evaluated according to the 

degree of equipment of workplaces with devices and software that allow implementing 

digital competencies. 
Diagnostics of digital control systems involves determining the degree of control 

automation – complete, partial. This is determined by the presence (or absence) of a 
unifying, coordinating software product. 

The author's system of indicators for the diagnosis of HR management is presented in 

figure 2.

Some of the proposed indicators require clarification, such as the percentage of 

employees who influence decision-making. The implementation of this indicator in the 

system is due to the fact that one of the properties of the digital economy is choaccration –

management without managers, respectively, the digital organization of management is 

characterized by a reduction in management and an increase in the number of people 

(ideally all network participants)which are taken into account in the decision-making. 

An important component of the HR Management Digitization Diagnostic Tool is the 

Benchmarking Framework, which directly assesses how deep an organization’s 
performance can be recognized, how different it is from competitors in this respect. 
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Fig. 2. System of indicators for the diagnosis the level of digitalization of the organization's personnel 
management

Figure 2 offers a list of possible databases for comparing indicators, they are arranged 

by priority. First of all, a comparison is made with the previous level, and then (or if there is 

no own base for comparison), the average indicators for the industry, indicators of partner 
enterprises, competitors, indicators for the region, country or world are taken as a basis. 

The choice of the base for comparison is determined by the purpose of the diagnosis, the 

availability of the necessary information. A significant role in the formation of the 

information base is played by the development of the cluster environment of the region

[15,16].

3 Results
The proposed method was tested on the example of a small trade organization with a staff 

of 16 people. The results of measuring the digital competencies of the staff are presented in 

Digital laborforce Digital workplace Digital control system

- percentage of 

employees with 

general digital 

competencies

- percentage of 

employees with 

complementary 

digital competencies

- percentage of 
employees with 

digital competencies 

of the professional 

level

- percentage of employees 

working on remote access

- percentage of employees 

who have access to the 

corporate network

- percentage of workplaces 

equipped with the Internet 

access

- percentage of workplaces 
equipped with fixed devices 

for accessing the Internet 

(computers)

- percentage of employees 

connected to corporate 

mobile communications

- percentage of employees 

who have corporate tablets

- percentage of 

employees influencing 

decision-making

- percentage of 

managers, as a 

percentage of total 

staff
- availability of an ERP 

system

- the number of 

personnel management 

modules in the 

organization's ERP 

system (HR records, 

attendance reporting, 

etc.) 

- number of HR 

management modules 
in the organization's 

HRM system.

Indicators of diagnostics of the level of digitalization of the personnel 

management system

Comparison base: indicators of previous periods; average indicators for the industry; 

indicators of partner enterprises; indicators of competitors; average regional 

indicators; average indicators for the country; indicators of developed countries
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Table 4. The data of self-assessment and evaluation almost coincided, with different levels 

of assessment, it was suggested to focus on the smaller of the evaluated ones.

Table 3. Results of measuring digital competencies of personnel

Position

Digital competencies

General Complementary Professional

S M S M S M

Director 3 3 2 2 1 1

Head accountant 3 3 2 2 1 1

Office manager 3 3 2 2 0 0

Sales manager 3 3 3 2 0 0

Sales manager 3 3 2 2 0 0

Sales manager 3 3 2 2 0 0

Sales manager 3 3 2 2 0 0

Sales manager 3 3 2 2 0 0

Driver 1 1 0 0 0 0

Operator 3 3 1 1 0 0

Operator 3 3 1 1 0 0

Goods manager 2 2 1 1 0 0

Warehouse manager 3 3 1 1 0 0

Storekeeper 1 1 0 0 0 0

Storekeeper 0 1 0 0 0 0

Stevedore 0 0 0 0 0 0

It is proposed to consider the zero and the first level as insufficient in order to recognize 

the presence of the necessary digital competencies in a particular employee. The 

importance of digital competencies for an employer begins with the second level of

proficiency (a sufficient degree of proficiency). Based on the obtained estimates, taking 

into account the sufficiency of the level of proficiency, we will assess the degree of 

digitalization of the personnel of the organization under study (Table 4).Since the proposed 

methodology has not yet been used in the organization, there is no information for 

comparison with previous periods. Therefore, at the moment, it is possible to evaluate only

the results of the primary diagnosis and their significance for a particular organization. A 

database on the level of digitalization of partner enterprises, competitors, and regional 

enterprises has not yet been formed, since there was no methodology to assess this level.

Table 4. Indicators of the organization’s digital workforce

Indicator

Value based on 

the results of the 

primary 
diagnosis

Conclusion

Percentage of employees 

with general digital 

competencies

0.75 A fairly high level of proficiency

Percentage of employees 

with complementary 

digital competencies

0.5

Average level of proficiency. It is 

necessary to increase the level of 

digital technology proficiency 

according to the held position

Percentage of employees 0 A lack of employees with digital 
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with digital 
competencies of the 

professional level

competencies at the professional level.

The lack of employees with digital competencies at the professional level can serve as a 

serious obstacle to development in the digital economy due to the lack of specialists who 

are able to create digital products for the use of the organization's activities.

The results of diagnostics of the digital workplace and the digital personnel 

management system of the organization under study are presented in Tables 5,6.

Table 5. Digital workplace diagnostic indicators

Indicator

Value based on 

the results of the 

primary 

diagnosis

Conclusion

Percentage of employees 

working on remote 

access

0.5

A high percentage of employees 
working on remote access is connected 

with the specifics of trading activities 

and the need for constant 

communication with customers

Percentage of employees 

who have access to the 

corporate network

0.55
Low percentage of employees involved 

in corporate informationspace

Percentage of workplaces 

equipped with the 

Internet access

0.31

A low level, since remotely employed 

employees (sales managers) have 

access to the Internet from their own 

devices (not corporate ones)

Percentage of workplaces 

equipped with fixed 

devices for accessing the 
Internet (computers)

0.56

The medium level of equipment, since 

remotely employed employees (sales 

managers) have access to the Internet 

from their own devices (not corporate 
ones)

Percentage of employees 

connected to corporate 

mobile communications

1.0
All employees are connected to the 

corporate tariff plan

Percentage of employees 

who have non-stationary 

(portable) devices for 

accessing the Internet

0.19

A low percentage, since employees 

access the Internet either from 

stationary or from their own devices

Table 6. Diagnostic indicators of the digital control system

Indicator

Value based on 

the results of the 

primary 

diagnosis

Conclusion

Percentage of employees 

influencing decision-

making

0.13

Two employees(a director anda 

headaccountant) influence decision-

making

Percentage of managers, 

as a percentage of total 

staff

0.19
Three managers – Director, Head 

Accountant, Warehouse manager

E3S Web of Conferences 273, 08086 (2021)

INTERAGROMASH 2021
https://doi.org/10.1051/e3sconf/202127308086

 

8



Availability of an ERP 
system

No availability
There is no unified resource planning 

system

The number of personnel 

management modules in 

the organization's ERP 

system

3

Modules “Employee accounting and 

HR records management”,

“Renumeration its calculations”,

“Reporting and analytical processes”

4 Discussion of the results
On average, the level of digitalization of the workplace in the organization under study is 

medium, and the level of digitalization of management processes is low. To increase the 

level of digitalization of personnel management in the organization under study, it is 

necessary to strive for the goal-the development of digital competencies of personnel and 

access to leadership positions among the nearest competitive environment in terms of 
digitalization of HR management.

To achieve this goal, the organization is recommended to:

- increase the share of employees with complementary digital competencies to 75%. 

This can be done both by hiring specialists with high-level complementary digital 

competencies (content manager, Internet marketer), and by developing new complementary 

digital competencies (analysis of large amounts of information, analysis of Internet sales, 

traffic, etc.).The organization currently employs five sales managers with sufficient 

complementary digital competencies. However, if you move the competitive activity to the 

Internet the need for sales managers will be reduced, and will increase the need for staff 

with professional digital competence: skills in programming (website designing, 

programming, interactive components, testing their performance, ensuring fast loading site 

in a browser, etc.), website's text content (text writing, layout, quality pictures of goods, 
etc.), website promotion in search engines Yandex and Google (SEO), development, 

hosting, analysis of the effectiveness of contextual advertising. This means there will be

changes in the staff structure, as the need for specialists with new digital and knowledge 

and skills increases, and the need for sales managers decreases, so we can expect a decrease 

in the number of sales managers in this organization and an increase in employees who 

ensure the operation of the site and online promotion of goods;

-attract specialists with digital competencies at the professional level, and increase the 

share of employees with professional digital competencies to 10-12%;

- increase the number of human resources management modules in the organization’s 

ERP, which will provide additional tools for staff and performance analysis and better-

informed management decisions.

5 Conclusion
The article developed methodological recommendations on diagnostics of depth of HR-

management digital organization.It allows to identify how the organization's workforce, 

jobs, and overall personnel management system meet the modern requirements of the 

digital economy. Lack of staff skills in digital competencies, outdated methods of labor 

organization and personnel management systems can lead an organization to become less 

competitive due to low management efficiency. The proposed method is simple and 

accessible, does not require significant financial investments, and then has a great potential 

for application. It is recommended for use primarily by small and medium-sized businesses, 

with a low number of staff, as the methods used in the methodology for measuring digital 
competencies of personnel may be ineffective with a large number of staff. Experimental 
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results of the implementation of the proposed methodology were obtained, which are 

essential for the development of the theory and practice of the organization's management. 

According to the research results, the proposed methodology provides managers with 

sufficient information on such an important issue as the digitalization of HR management, 

allows them to identify existing problems and the area of their occurrence, and therefore 

contributes to the development of sound management decisions that provide the 

organization with competitive advantages in the new economic formation.   
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