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Аbstract

The introduction of new management principles in public administration is in many countries 
linked to the introduction of client-orientation and evaluation by results. In this connection, a 
good deal of attention should be directed to raising the quality of work of public administration 
civil servants. This problem is inextricably bound with the task of raising the qualifi cations and 
competency level of workers in public administration.

In this work, we present an analysis of the current situation in management of public 
administrations. We distinguish between the problems of managing the competences of public 
servants. As part of the research, we polled more than 365 public servants from the rank of specialist to 
chiefs of sections. We highlighted the competences in highest demand among public servants. These 
are general professional skills, regulatory-legal, competences of results orientation and work effi  ciency. 
Least in demand were groups of competences such as change management, self-management and 
professional growth. The respondents also noted the high demand for renewal of their professional 
knowledge. However, there remains a problem with exchange of knowledge, when the knowledge 
received by employees in the best case turns up in conferences but mostly remains only for personal 
use and is not attached to a single carrier of information.  

We present proposals for applying an ontological approach to evaluation of the competences of 
public servants. The set of competences makes it possible with suffi  cient precision to describe the work 
behavior which is required for successful performance of the work in the given position or in a group 
of similar positions.  The application of ontologies makes it possible to link the task of evaluating 
competences through transformation of the enquiry into a set of terms and concepts with the concrete 
requirements of the project of the planned task or performed function. Computerization is one of the 
main components in the strategy for developing the public services. Creation of a system of decision 
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Introduction

T
he term “public function” in legisla-

tive acts and documents is normally 

understood by the implementing body 

of executive authority to mean the activity of 

performing or ensuring performance of the 

government’s powers. “Functions” in trans-

lation from Latin means the circle (area) of 

activity directed towards achieving a certain 

objective. The functions of public civil service 

include law enforcement, legal, legal defense, 

regulatory and organizational functions. Aux-

iliary functions of public service are intended 

to service the activities of public bodies. They 

include workflow, legal services, material-tech-

nical support.

Besides performing public functions, the 

activity of government bodies is also connected 

with providing state services. The difference 

between the concepts of public functions and 

state services comes down to highlighting the 

initiator of interaction of the state and society. 

Thus, if the initiator is a government body (for 

example, in the case of performing an inspec-

tion), then a public function is carried out. If 

the citizen or an organization addresses him-

self to the public administration (for example, 

to receive a passport, a license for some activity, 

etc.), then a state service is rendered to them. 

Understanding the public administration in a 

broader sense as performance by the citizen of 

obligations relating to a replaced government 

support on the basis of mathematical methods to ensure alignment of competences of public servants 
with the demands made on their functions allows Human Resources to effi  ciently make its selection of 
personnel for vacancies in the public organization. 
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position, we highlight three groups of func-

tions: informational (cognitive-analytical, eval-

uation-expert, goal forecasting, moral-legal, 

documentation-archival), organizational (cor-

porative-technological security and commu-

nicative-computer security) and technological 

(preparation of state decisions and their imple-

mentation, adoption and realization of admin-

istrative decisions). Thus, the public civil service 

can be seen as an independent form of service 

cum work activity performed in accordance 

with the competences of the public servants who 

ensure performance of the mandate entrusted to 

the state authorities [1].

1. Analysis of the structure 
of the federal bodies of executive power

In the Decree of the President of the Rus-

sian Federation dated 21 May 2012 No. 636 

“The Structure of Federal Bodies of Executive 

Power” (version 21.07.2015) as of September 

2015 there were 77 federal bodies of executive 

power (BEP): ministries (21 units), services 

(31 units) and agencies (25 units.).At the end 

of 2015 in state bodies, bodies of local self-rule 

and electoral commissions at municipal levels 

of Russia there were a total of 2,176,400 peo-

ple employed, which is 1.87 times more than 

in the year 20001. Moreover, 86.8% of the total 

number of workers were engaged in bodies of 

executive power, 10.7% – in bodies of judi-

cial power and prosecutors, 1.5% – in bod-

ies of legislative power. In total at the end of 

MODELING OF SOCIAL AND ECONOMIC SYSTEMS



BUSINESS INFORMATICS No. 1(43) – 2018

19

2015 1,434,100 people were employed in fed-

eral government bodies, which, respectively 

is 2.75 times more than they numbered in the 

year 2000. Some 261,900 persons work in the 

state bodies of the subjects of the RF, which 

is 1.35 times more than in 2000. The number 

of employees in positions of state civil service 

and municipal service of the Russian Federa-

tion grew over the period 1999–2013 1.6 times 

(786,400 persons in 2013), including the num-

ber of workers of executive power – which 

grew 1.57 times (624,035 persons in 2013). The 

number of employees holding state positions 

and positons in the federal civil service grew 

1.47 times (564,490 persons in 2013), includ-

ing employees of the executive power by 1.48 

times (442,602 persons in 2013). 

Such growth in the personnel of the public 

administration signifies a need to arrange sta-

ble interaction on the horizontal and vertical 

levels, an effective process of workflow in the 

subdivisions and also to reduce time expended 

(including on work with documents) on low 

productivity activities, purposeless discussions, 

etc. 

At present, the complexity of interaction 

between employees of public administrations 

is one of the more topical problems. Among 

the characteristic aspects of this problem are 

complexity, redundancy, non-transparency 

and contradictions of the system of control 

and supervisory functions, which lead to an 

increase in administrative pressure and limita-

tions which spread across the activity of organ-

izations, in particular in the sphere of entrepre-

neurship. In the context of reform, there is a 

delimitation of these functions. Thus, the con-

trol functions (investigation, inspection, expert 

evaluation, analysis of primary information, 

etc.) overlap with supervisory functions (carry-

ing out checks, imposing fines, licensing, issu-

ing permits, registration, halting activity, etc.). 

In this case, the function of control is to carry 

out tests, measurements, and expert evalua-

tions performed by organizations accredited 

by the executive bodies. The supervisory func-

tions are attached to the very bodies of execu-

tive power.

The solution of the task of simplifying admin-

istrative procedures and administrative actions 

is linked to the need to reduce the number 

of documents that must be presented by citi-

zens and organizations for a state service, the 

application of new forms of documents which 

make it possible to eliminate multiplicity of 

presentation of identical information, includ-

ing arranging the placement of blank applica-

tions and forms of documents on the server of 

the body of executive power and the develop-

ment of a system for remotely providing a state 

service as well as reducing the number of inter-

actions between citizens (organizations) and 

officials, including by use of the “single win-

dow” system. In accordance with the require-

ments of administrative reform, the description 

of administrative procedure should be included 

in the administrative regulations.  The given 

description can be presented in electronic 

form.

At the same time, it is no less important to 

maintain the staff structure of public service 

and to adopt measures to create a person-

nel reserve. The requirements for professional 

preparation have made it possible compared to 

the early 2000s to secure professional staff for 

public service. However, the high requirements 

of staff structure which lowered the level and 

volumes of preparation of new specialists, the 

absence of a system of assigning graduates of 

the professional educational institutions have 

caused a shortage of professional employees at 

all levels, in any field and especially a shortage 

of directors and project managers. This under-

scores the importance of understanding that 

1 Federal Service of Statistics of Russia: http://www.gks.ru/wps/wcm/connect/ 
  rosstat_main/rosstat/ru/statistics/state/#
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for effective reproduction of personnel in a 

field it is necessary to pay attention to the con-

ditions of preparation of personnel reserves in 

each sector of the economy. 

In scientific research into the problems of 

public administration, there is mention of a 

high percent of turnover in personnel among 

civil servants, and that finding qualified 

replacements for them is becoming ever more 

complicated [2–5]. 

Not only in the world at large but also (for 

some time now) in Russia as well there is the 

concern over the appearance of the “revolving 

door syndrome” – the practice of migration of 

professionals between public service and busi-

ness. Moreover, there arises a consequence 

of the move, when the civil servants lobby for 

the interests of those organizations where they 

worked before their transfer to the state institu-

tions (the “flip-flop effect”) or, the opposite, 

to where they recently went after leaving pub-

lic service [6]. There arises a problem of secu-

rity of confidential information, for example, 

about future plans of the government in one or 

another sphere, about the nature of pending 

orders, etc. In connection with this, for exam-

ple, in Great Britain they introduced legal 

restrictions: those serving in the highest three 

grades during the two years following retire-

ment have the right to go to work outside the 

state bureaucracy only with the permission of 

the government, while for the first two grades 

permission is granted on the level of a com-

mittee of advisers under the prime minister. 

As regards officials of lower grades, they are 

obliged to receive similar permission in cases 

when they intend to go to work for compa-

nies with which they had connections in the 

service, or when they had access to confiden-

tial information about the competitors to their 

proposed employers [6]. 

We note than in Russia citizens holding posi-

tions in the public administration listed in legal 

regulatory acts of the RF, are obliged during 

the two years after release from public service 

to communicate to their employer informa-

tion about their last work place when conclud-

ing work contracts. When concluding a work 

contract with citizens who held positions in the 

public service, the employer is obliged within 

ten days to communicate about the conclu-

sion of such a contract to the representative of 

the employer of the public servant at his last 

work place in the manner established by the 

legal regulatory acts of the Russian Federation 

(in accordance with article 12 of the Federal 

Law of the RF “On combatting corruption,” 

art. 17, p. 3.1 of the Federal law of the RF “On 

the state civil service of the Russian Federa-

tion,” art. 64.1 of the Labor Code of the Rus-

sian Federation). In case of potential conflict 

of interests, this information is reviewed in the 

Commission on Compliance with the Require-

ments of Service Conduct of Public Servants 

and Resolution of Conflict of Interests. 

These tasks intersect with the need for devel-

opment of the overall level of efficiency of the 

public administration and raising the qualifi-

cations competence level of employees in the 

state service. The problems of managing per-

sonnel, maintaining staff potential and cre-

ating a personnel reserve in public service at 

present are priority and critical issues [7–9].  

These problems are especially acute in relation 

to the explosive nature of the changes which 

are occurring as a result of the development of 

Information Technologies, digital transforma-

tion of processes of organizations in all fields, 

computerization of society and digitalization of 

the economy. The development of the potential 

of public servants as a whole is directed towards 

the efficient development of the organization 

and its ability to adapt to the new conditions of 

the digital society. Under these conditions one 

must be certain that for realization of its strate-

gic goals a state organization has to possess the 

necessary complement of personnel possessing 

certain qualifications and the necessary com-

petence both in the given period of time and 

looking to the future. 
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2. Knowledge management 

in the bodies of public administration: 

the results of a poll

In the process of research into the condition 

of information sufficiency for performance of 

state functions, the authors carried out a poll 

of public servants and employees of a number 

of institutions including self-governing bod-

ies and the State Institution “Zhilishchnik” 

of the regions of Moscow and the Moscow 

Region, the prefecture of one of the districts 

of Moscow, the bodies of the state authorities 

in Penza Region, the Federal Supervisory Ser-

vice in the Sphere of Health, the Department 

of Information Technologies in the sphere of 

managing state and municipal finance and 

ensuring information needed for the budget 

process at the Ministry of Finance of the Rus-

sian Federation, as well as several other state 

institutions. 

In total, the research entailed polling more 

than 360 public servants occupying positions 

ranging from specialist to departmental direc-

tors. We analyzed variations on the organiza-

tion of joint work on common tasks, control 

of the achievement of objectives and manag-

ing teams We determined the number of pro-

jects in which as a rule public servants partici-

pate simultaneously, the volume of urgent and 

non-urgent tasks solved. We reviewed the prob-

lems of excessive expenditure of working time 

in the period when the project was being per-

formed, as well as the conditions of automation 

of administrative processes [10].

The results of the interviews confirmed the 

existence of common problems, including 

lack of clear strategy for saving knowledge 

and developing the competency potential of 

employees in the public administration. 

Today the most widespread problem pre-

venting autonomous development of the com-

petences of employees is the problem of dis-

semination of knowledge among employees, 

including newcomers, and the further moti-

vation of personnel. New knowledge received 

by officials in the process of training and 

refresher courses is not passed along to their 

colleagues. 

Only 9.5% of the polled public servants 

responded that their professional knowledge 

is entirely adequate in their work; more than 

75% were uncertain about that; and 11% of 

the respondents acknowledged the inade-

quacy of their professional knowledge. The 

respondents noted that the last time they 

were sent for training or refresher courses 

when choosing the topics consideration was 

given to the tasks which will be given to them 

in the organization in the future (in 46% of 

cases), as well as the personal characteristics 

of the employee (25%). Precisely these fac-

tors were highlighted by the employees as the 

most significant and, consequently, the ones 

that should be taken into account when the 

directors decide about the training of their 

personnel. In 7% of the cases, evaluation was 

made of the possibility that they receive new 

knowledge in teaching organizations. More-

over, 17.4% of the respondents replied that 

they never underwent training or refresher 

courses. 

Among the competences in greatest demand, 

the respondents named general professional 

competence (81.9%), regulatory-legal compe-

tence (80%), as well as competences of results 

orientation and work efficiency (72.4%). The 

competences in least demand were “knowl-

edge management” (14.3%), which is not sur-

prising insofar as business processes in state 

bodies are established “top down” and the 

working documentation of the highest levels 

of management often have the status of regu-

latory-legal documents. We also should men-

tion the low level of demand for the group 

of competences around self-management 

and professional growth (21.9%), which can 

be attributed to shortcomings of the existing 

competence approaches in the state structures 

(Table 1).
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Table 1.
Frequency of mention 

of groups of competences as being 

in greatest demand

Groups of competences Frequency

General professional 81.90%

Organizational-management 59.05%

Informational-communicative 60.00%

Regulatory-legal 80.00%

Results-oriented and efficiency of work 72.38%

Project activity 18.10%

Change management 14.29%

Working in a team 40.95%

Self-management and professional growth 21.90%

Organization of workflow 63.81%

Ethics and behavioral culture of public 
servants 67.62%

In the opinion of the public servants polled, 

the most significant factors when select-

ing and promoting personnel to the top post 

in the organization are professional and per-

sonal qualities, as well as work experience. At 

the same time, authority in the group and per-

sonal desires are not given much weight. These 

evaluations are not in any way connected with 

group activity and self-development (Table 2). 

Table 2.  
The most significant factors 

considered when choosing and promoting 

personnel to leadership positions

Responses Frequency

Special education 55.24%

Personal qualities 60.00%

Experience of working as a specialist 50.48%

Experience with leadership work in public 
administration positions 58.10%

Professional qualities 79.05%

Authority in the group 24.76%

The opinion of the top managers 47.62%

Personal wishes 22.86%

3. Approach to creation 
of a model of competences 
of Russian public servants

With reference to the results of the research, 

one can say that for creation of a model of 

competences of Russian public servants it is 

possible to use two models of competences 

based on the experience of foreign countries 

and Russia. One of them presupposes a group-

ing of competences and consideration of cate-

gories of positions. In particular, as grouping of 

competences we can highlight general profes-

sional, organizational-management, informa-

tion-communicative and other competences 

presented in Table 1. As categories of positions 

we can highlight directors, assistants (advis-

ers), specialists and those supporting the spe-

cialists.  Each group and position is juxtaposed 

with certain knowledge and skills [11, 12].

The merits of such a model include the direct 

connection with official instructions. However, 

in the opinion of the authors, this is what leads 

to the fact that the majority of groups of com-

petences which to a greater degree are linked 

with effectiveness of communications and per-

sonal initiative turn out to be not in demand 

(below this will be confirmed by statistical 

data). In this connection, instead of categories 

of positions in the civil service it would be more 

correct to use the groups of positions in the 

civil service (higher, main, etc.). The groups 

and categories (art. 8 of the second chapter 

“Positions of the civil service” of the Federal 

Law dated 27 July 2004, No. 79-FZ “On the 

state civil service of the Russian Federation”) 

are not hard linked with one another (Table 3), 

which allows the public servant to temporarily 

hold a higher or lower position with the same 

competences. Such practice to a great degree 

corresponds to European experience [12–14]. 

At present in the Ministry of Labor and Social 

Protection of the RF a lot of work is being car-

ried on with respect to methodological support 

for qualifications requirements. In particular, 

there is the proposal to highlight the following 
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professional and personal qualities necessary 

for a public servant: general, applied and man-

agerial. Precisely these qualities may be used to 

group competences at a high level [15].

  

4. Management of competence 

of state public servants on the basis 

of the ontological approach

Nowadays many researchers are busy with the 

problem of the approach to building a model of 

competence based on ontologies [16–18]. The 

application of ontologies allows us to connect 

the task of evaluation of competences directly 

with the requirements for them when fulfilling 

a concrete project, function, task. At the stage 

of preparing a request with a manager using 

ontology the request is transformed into a set of 

terms and concepts united by logical  ties, such 

as “synonym,” “homonym,” “type – form,” 

“part – whole,” “association,” “means for,” 

“cause,” “result.” 

For personal support of the leader during selec-

tion of personnel for a position from among the 

personnel reserve, you need a built-up system 

in which all information about competences, 

characteristics, job functions, requirements 

and rules for evaluation of candidates for the 

post are structured and formalized. The lower 

level of architecture of such a system [19] (Fig-

ure 1) ensures obtaining knowledge from diverse 

sources of structured (data bank and knowl-

edge storage) and unstructured (documents, 

questionnaires) information through annota-

tion of diverse sources of information by means 

of ontology, with application of computer soft-

ware means of automatic extraction of informa-

tion from the text and databases, the creation, 

merger, evaluation of quality and classification 

of documents by ontology. 

Within the framework of this research, as a 

standard of the level of organization of data we 

selected ontology insofar as it represents a pre-

cise specification of the subject field, e.g., on 

Table 3. 
Correspondence of groups and categories of positions of the state public servant

Directors Assistants (advisers) Specialists Supporting specialists

Highest positions of civil service

Chief positions of the civil service

Leading positions of the civil service

Senior positions of the civil service

Junior positions of the civil service

Processing of data (level of ontology)

Presentation of data

Extraction Editing Merger 
of objects

Evalu-
ation

Classifi-
cation

Requests and transfer of data (interaction 
with external systems and storages)

Storage of ontologies and metadata

Management of versions, access and 
security

Fig 1. Architecture of a system for managing data and knowledge

User interface (search and visualization, interaction of apps, exchange of knowledge)
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the basis of the set of metadata elements Dub-

lin Core (DC) [20] which is built on the basis 

of a dictionary of terms by means of formali-

zation of rules defining the relations between 

them. Ontology is a directed graph built from 

nodes and arcs of a graph in which is collected 

a full specification of the subject field, con-

cepts, unified terms and rules for interpreta-

tion of information [20]. A visualization of 

ontology can be created with the help of any 

graphic editor, and as notation one can use the 

popular standard for constructing ontologies – 

IDEF5. The elements of the ontology are 

exemplars (physical or abstract objects), con-

cepts and classes (sets of objects), the attributes 

of objects (name, significance, etc.), relations 

(correlations between objects of the ontol-

ogy), as well as metadata describing the form 

and content of documents, objects and services 

and establishing the connection of the level of 

the organization of data with levels of the sys-

tem.  In this way the ontology is the mechanism 

for  organizing information using the possibil-

ity of creating subject fields, terms and connec-

tions between the terms. The formation of the 

ontology also allows us to create missing ele-

ments of the system content. Among the well-

known approaches to building  ontologies one 

can name On-To-Knowledge, Methontology, 

CommonKADS, the languages of conceptual 

modeling of ontology UML and IDEF5, the 

formal languages for describing ontology KIF, 

LOOM, OWL and RDF, the means of devel-

oping ontologies – OntoEDIT, ODE, Prot g  

and OilEd.

The ontologies obtained and the metadata 

are presented with the help of the special lan-

guages OWL and RDF. At the level of pres-

entation of the data, there is interaction with 

external systems and storages, management of 

the versions, access and storage of ontologies. 

At the level of the application (user interface), 

there can be an exchange of links to resources, 

support for management of data via the lan-

guages of requests (SPARQL). The ontology 

must react to user requests for search of the 

needed information via the terms and naviga-

tion in it. Thus, on the basis of the ontology a 

single knowledge space of the organization is 

formed and the risk of non-correctness of the 

terms used is eliminated, while the function of 

exchange of knowledge between employees is 

simplified [21–23]. 

In Figure 2, we present a general diagram of 

the level of ontology of the support system for 

selection of personnel to a post from the per-

sonnel reserve. When developing the given 

diagram we took into account publications 

devoted to automation of the process of search 

for specialists with the given set of compe-

tences by a natural language description of the 

required competences on the basis of applying 

linguistic information technologies.

On the basis of models of competences devel-

oped to describe the characteristics of public 

servants, an ontological model is formed of the 

system of support to selection of personnel for 

positions from the personnel reserve [24–26]. 

A fragment of the level of competences of the 

given model for the “leader” category of posi-

tion is presented in Figure 3. 

Fig. 2. Model level of the ontology of a system 
for evaluating the competences of public servants 

when selection personnel for a position

Expert poll and 
selection of 
terms

Document

Metadata 

Position Competence Function
term 1, term 3

Dictionary 

Term 1 Description in 
natural language

Term 2

Term 1

Term 2

Term 4

Term 5

Term3
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• of the basics of project management in the system of public administration
• of methods of managing projects, evaluating risks, management of 

resources, information technologies 

• discover and evaluate project possibilities in professional activity 
• formulate project goals and set tasks 
• evaluate economic, social, political conditions and consequences 

(results)
• realization of state programs

• developments of project documentation
• applications in practical activity of methods of managing projects
• forming and managing programs and project portfolios

Knowledge

Skills

Experience

Competence of project 
activity in the category 
of position “director”

• of concepts of reforming the system of public administration
• of the concept of a strategy for socio-economic development 

of the RF (subject of the RF)
• of the organization and structure of a concrete sphere of activity
• of the administrative, economic, socio-psychological methods 

of leadership
• of the ways to implement innovations and methods of resolving conflicts
• of the principles of planning the activity of structural subdivisions 

and their employees
• of the systems and methods of material and moral simulus for workers
• of the forms and methodology of conducting conferences

• forecasting and evaluating the results of realizing plans and 
management decisions

• taking management decisions on budgeting and the structure of 
state (municipal) assets 

•  modeling administrative processes and procedures in the bodies 
of state government of the RF and subjects of the RF, in bodies of 
local self-rule

• adapt basic mathematical models to concrete tasks of management

• of  business  contact and condcucting business  conversations, 
conferences and negotiations

• of applying means of warning and resolving conflicts in working groups
• of use of basic theories of motivation, leadership and authority for solving  

strategic and immediate management tasks

Organizational-management 
competence for the category 

of position “director”

Knowledge

Skills

Experience

• of state language 
• of fundamentals of the RF Constitution
• of the laws on state  public service
• of the laws on fighting corruption

• analyze concrete sphere of activity of the body of state admnistration
• apply basic economic methods to manage state and municipal 

property
• to adapt the best practices of foreign state and municipal 

management to their professional activity

• developed socio-economic projects (development programs)
• evaluations of economic, social and political conditoins and 

consequences of realization of state (municipal) programs

General professional 
competence for the 
category of position 

“director”

Knowledge

Skills

Experience

Fig. 3. Level of content of general professional, 
organizational-management and project competences  for the category of position “director”
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In order to obtain a list of criteria of basic ele-

ments of the system, it is necessary to bring in 

experts. It is proposed to evaluate the results 

of expert opinions with the help of the Delphi 

procedure, and to evaluate the significance of 

the selected criteria using the method of index 

grouping.  

For example, if in the ontology on the struc-

tures of data are reflected the relations “type – 

form” between the concepts “Contracts for 

carrying out checks” (type), “Expert opinion 

of documents” (form), “Inspection” (form), 

“Analysis of primary information” (form) and 

the relation “synonym” between the con-

cepts “Personnel department” (synonym) and 

“HR” (synonym), then the request “What 

contracts are there for carrying out verifica-

tions in the organization?” will be turned into 

the form: “Expert evaluation of documents” 

and “Inspection of the object” and “Analysis of 

primary information,” and the request “Per-

sonnel department: into the form “Personnel 

department” and “HR.” However, this method 

requires a full, and at the same time simple 

and understandable description of the com-

petences depending on the working situation, 

business process, functions carried out by the 

public servant, as well as a strategy for develop-
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