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Methodology for assessing labour resources
and employment of the region taking into
account digital challenges

The paper is aimed at developing a methodology for assessing labour resources and employment of the region,
which allows to determine the degree of balance of changes in the labour resources of the region in the conditions
of development of the digital economy and new forms of employment for the subsequent development of meas-
ures to reduce economic losses caused by the asymmetric development of the labour market and employment.
The developed algorithms for implementing the methodology and assessing risks affecting labour resources can
be used by regional structures that manage the region’s economy in the process of developing and making de-
cisions on its sustainable development. To achieve the purpose of this study, methods of morphological analy-
sis were used to identify key features of the labour resources, contributing to its socio-economic and innovative
development. It is suggested to apply statistical analysis to explore the dependence of the region’s digital devel-
opment on changes in the external environment caused by risk events, and to identify the role of digitalization of
the region’s manpower for ensuring sustainable economic development. In addition, widely accepted methods
for data collection and comparative analysis (such as the analogy method, content analysis and expert analysis),
along with the modelling method, are used. New forms of labour and employment emerged due to the develop-
ment of information and communication technologies are outside the limits of national regulation. Existing ap-
proaches and methods for analyzing labour resources and estimating unemployment at the national and regional
levels no longer provide a real picture, as an individual’s geographic location no longer directly determines their
work or employment in a particular region. This highlights the relevance of research on the methodology for an-
alyzing regional labour resources and employment, taking into account new forms of employment and the risks
associated with the replacement of human labour by robots and human intelligence by artificial intelligence.
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region receives added value (at basic prices)
generated by labour — a key factor in deter-
mining both GRP and GDP. This creates
an imbalance between budget revenues and
expenditures. Regional taxes and shares of
federal taxes are allocated to the budget of
the employer’s region, while the region itself
bears no social burden, such as the need to
provide free healthcare, education, transpor-
tation infrastructure for personal vehicles or

he transition to a new technological order,

I based on the wide use of digital technologies

in production and services, radically changes

the labour process, social and labour relations and
the nature of employment.

The emergence of new forms of employment
leads to the following challenges for the economy of
regions and the country as a whole:

e exclusion of employees with non-standard

employment from the scope of the social pro-
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tection system. For instance, without access
to corporate medical facilities, medical exami-
nations and with no guarantees of a steady
income, such citizens turn to public health fa-
cilities when problems arise. As a result,
the burden of providing them with social pro-
tection falls on the shoulders of the state, and
in particular, regions and municipalities;

loss of income for the pension and health in-

the expenses for maintaining public order. On
the other hand, regions that are donors of re-
mote workforce bear the entire social burden
and corresponding budget expenditures,
without receiving any economic dividends in
the form of taxes. If the employer is located
abroad, the problem is further exacerbated by
the virtual drain of intellectual resources [1-6].
The following types of imbalances in regional

development are identified, caused by the asym-
metric development of the labour market and non-
standard forms of employment:

surance systems, since the self-employed
people are exempt from mandatory insurance

contributions and make them on a voluntary
basis. A serious imbalance in the pension sys-
tem arises as a result of the violation of the ba-
sic principle of the current pension insurance
system, namely the principle of intergenera-
tional solidarity (“each subsequent generation
feeds the previous one”);

the spread of platform-based employment,
along with work performed remotely on behalf
of employers from different regions or coun-
tries, leaves open the question of which

e qualification (the imbalance between the cur-
rent supply and demand for employees with
specific professions or skills);

e virtual migration (the imbalance of interregional/
international inflow and outflow of virtual work-
force);

e technological challenges, caused by the de-
velopment of robotics and artificial intelli-
gence and leading to the disappearance and
emergence of new jobs;

ResearcherlD: AAD-8044-2019,
ORCID: 0000-0001-5460-4086;
carinaba@yandex.ru

Gaponenko

Tatiana Valerievna,
Candidate of Economic Sciences,
Associate Professor, Associate
Professor of the Department of
Economics and Management; Don
State Technical University (DSTU);
1 Gagarin Square, Rostov-on-Don,
344000, Russian Federation; RSCI ID:
530186, Scopus: 57203287016,
ResearcherlD: AAD-8508-2019,
ORCID: 0000-0003-2215-8696;
gaponenko.t@mail.ru

>




#4 /2024

MexayHapoaHbI Hay4YHO-TEXHUHECKUI XYypHan

HeoBmX1UMOCTb: SKOHOMMUKA, ynpaeneHune

NPABOBBIE U COLUAJIbHBIE ACNEKTDI

Medvedeva

Lyudmila Sergeevna,
Candidate of Economic Sciences,
Associate Professor, Associate
Professor of the Department of
Economics and Management;
Don State Technical Univer-

sity (DSTU); 1 Gagarin Square,
Rostov-on-Don, 344000,
Russian Federation; RSCI ID:
622255, Scopus: 57218106885,
ResearcherlD: ABC-1063-2021,
ORCID: 0000-0002-4853-0065;
milla1988@mail.ru

® socio-economic challenges (the imbalance in
the income and expenditures of the Social
Fund of the Russian Federation, the imbal-
ance in the income and expenditures of re-
gional budgets [7-9]).

It is suggested to consider the outlined imbalanc-
es as risks. They will pose a threat for regions if the im-
balance or deviation from a certain reference point
exceeds a certain level and leads to tangible negative
socio-economic consequences. These might include:
a shortage of labour with the necessary skills upon
further use of digital technologies; increased unem-
ployment, increased costs for medicine and health
care, growing scarcity of funds for pensions and
health care; a decrease in GRP due to the outflow of
intellectual labour while maintaining regional per capi-
ta expenses, and a decrease in tax revenues.

To address these issues, a risk-based assess-
ment of a region’s labour resources and employ-
ment is proposed. This approach will promote
the sustainable socio-economic and innovative de-
velopment of regions in the context of digitalization
and the development of non-standard forms of em-
ployment. This assessment follows a balance-sheet
approach, which involves preparing a labour re-
source balance and adjusting it to account for
the imbalances in the creation and distribution of
manpower caused by digitalization and the emer-
gence of new forms of employment [10, 11]. In this
way, it is possible to determine potential economic
losses associated with identified risk areas and
promptly develop measures to ensure sustainable,
risk-adjusted development of regions. Main provi-
sions of the methodology are shown in Table 1.

The algorithm for applying the developed meth-
odology for evaluating labour resources and em-
ployment in a region is as follows.

1. Identification of factors influencing the build-
ing and distributing labour resources in a region.

2. Collection of statistical data and independent
research findings:

e current demographic statistics;

e data from sample surveys of enterprises and
individual entrepreneurs conducted by state
statistical agencies in the following areas: la-
bour force, ongoing investment projects and
expected changes in labour demand;

e data from consolidated reports of the Ministry
of Internal Affairs of the Russian Federation on
the number of migrant workers;

¢ data from administrative sources of information
(the Federal Tax Service data platform on
the number of self-employed individuals, the uni-
fied digital platform “Work in Russia”, etc.);

e data from recruiting agencies and labour mar-
ket platforms on the current labour supply and
demand;

e data from independent research on platform-
based employment, other non-standard forms
of employment, virtual migration, self-employed
individuals’ actions (payment of voluntary pen-
sion and health insurance contributions, pur-
chase of voluntary health insurance policies).

3. Drawing up a traditional balance of labour re-

sources.

4. Labour distribution by types of employment
(traditional, self-employed, platform-based, unregis-
tered employment).

5. Establishing acceptable levels for qualifica-
tion, innovation, virtual migration and socio-eco-
nomic risks.

6. Analysis of the labour resource development
balance by risk types (qualification, innovation, vir-
tual migration and socio-economic risks).

7. Drawing up a forecast balance taking into ac-
count the expected workforce structure and staffing
needs of a region.

Table 1. Basic provisions of the methodology for evaluating labour resources and employment in a region

Characteristics of the methodology

Description

Employment types under evaluation

Standard or traditional employment refers to working for a single employer at a fixed
workplace provided by the employer, on predetermined days and hours, under a perma-
nent or fixed-term employment contract. Non-standard employment refers to work
where the employee independently determines working days, hours and the workplace
location, often under short-term contracts and with an unlimited number of employers

Relevance of the methodology

Preventing economic losses of a region caused by the transformation of employ-
ment in the context of digitalization and virtual migration of manpower resources

Purpose of the methodology

Evaluating the balance in changes in a region’s labour resources in the context of
evolving digital economy and new forms of employment to work out measures to
reduce economic losses caused by the asymmetric development of the labour mar-
ket and employment

Approach to labour resource assessment

Balance-sheet

Methods applied

Morphological analysis, statistical analysis, widely accepted methods for data col-
lection and comparative analysis (a survey, interviews, analogy method, content
analysis, expert analysis), modeling method, decomposition method for developing
a risk assessment algorithm
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Table 2. Methodology for assessing risks affecting the development of labour resources and employment in a region [12, 13]

Risk types

Risk source

Risk assessment

Features

Qualification

Exceeding the acceptable proportion of unem-
ployed individuals with relevant professional
qualifications within the total unemployed pop-
ulation, by occupations

The excess number of unemployed with relevant pro-
fessional qualifications, multiplied by the minimum
wage or by the unit costs of retraining

Regional expenditures on unem-
ployment benefits, social support
for families (child payments), and
retraining programs

Innovation

The deviation between the current and expect-
ed number of people employed by types of
economic activity

Probable shortage of labour force with required skills
by types of economic activity, multiplied by GRP per
capita

Regional GRP losses caused by
the lack of employees with the right
skills

Virtual migration

Negative balance of virtual migration (negative
difference between the number of individuals
from other regions undertaking job assignments
and those employed remotely outside the region)

Negative balance of virtual migration multiplied by
the difference between GRP per capita and the average
income of an intellectual emigrant

Regional GRP losses caused by
the outflow of virtual intellectual la-
bour resources

Socio-economic

The reluctance of people with precarious jobs
(without employment contracts) to voluntarily
make insurance contributions for pension and
health care

The number of self-employed individuals who do not
make voluntary insurance contributions for pension and
health care, multiplied by the average per capita expen-
ditures of the region on social support and protection

Additional expenditures of the re-
gion and state extra-budgetary
funds for social support and pro-
tection of citizens

8. Measuring economic losses in a region according to identi-
fied risk types (Table 2).

9. Development of measures to ensure sustainable risk-adjust-
ed development of a region.

The algorithms for assessing the risks outlined in Table 2 are
shown in Fig. 1-4.

Analysis of demand (D) for labour force of a certain
qualification: identification of the number of vacant jobs
by professions (groups of professions)

'

Analysis of supply (S) for labour force of a certain
qualification (the number of unemployed individuals
with the necessary skills)

D=§? Yes
No Shortage
Yes of personnel in
a specific profession
(group of professions)
No

Unemployment among workers in this profession
(group of professions)

unemployment within
acceptable limits?

There is no
qualification risk

Qualification risk is present

End

Fig. 1. The algorithm for assessing qualification-related risks

They include:

e the algorithm for assessing qualification risk;

e the algorithm for assessing socio-economic risk;

e the algorithm for assessing the risk related to virtual migration.

The algorithm for analyzing the supply and demand for labour
with specific skills helps identify the stage at which qualification risk
emerges. Next, the socio-economic risk is assessed as part of
the proposed methodology (Fig. 2).

The socio-economic risk assessment algorithm should neces-
sarily include the determination of the current structure of labour
resources at the regional level. It is important to conduct the as-
sessment with consideration of industry-specific employment
trends. It is necessary to determine whether there is an inflow or
outflow of labour by specific types of economic activity in order to
determine the staffing needs in the region [14, 15].

The next stage entails assessing technological risk (Fig. 3).

The use of the developed methodology will ensure sustainable
balanced development of regions in the context of digitalization,

Number of self-employed and not registered as individual
entrepreneurs platform employees (SPE)

Number of self-employed and not registered as individual
entrepreneurs platform employees who voluntarily pay
pension and health care insurance contributions (SPE )

v

S There is
Is SPE/SPE with in No S0Ci0-ecoNomic
acceptable limits? risk

Socio-economic risk is present

End

Fig. 2. The algorithm for assessing socio-economic risk
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Analysis of the current structure of the region’s
labour force (distribution of employed people
by types of economic activity)

'

Studying and grouping the data on investment
and innovation projects implemented in the region

Will the demand for labour
change?

Labour inflow

. by types of
Will the demand for labour economic
increase? activity

Labour outflow by types of economic activity |

¥

Structure of the region’s future staffing needs «

Is the deviation between
the future and current labour
demand acceptable?

Yes | Thereisno
technological
(innovation) risk

Technological (innovation) risk is present |

Fig. 3. The algorithm for assessing technological risk

Estimation of virtual emigration VE (number of people
working remotely and receiving income from sources
outside the region)

v

Estimation of virtual immigration VI (number of people located
in other regions, performing job tasks and interacting with
the employer via digital communication channels)

Positive balance of
virtual migration

Negative balance (imbalance) of virtual migration

A\ 4 A 4

Yes There is no risk

related to virtual
migration

Is the imbalance with
in acceptable limits?

Risk related to virtual migration is present

v
_End “

Fig. 4. The algorithm for assessing the risk of virtual migration

accompanied by a transformation of the quantity, composition and
type of manpower, as well as the development of new forms of em-
ployment.

Currently, neither the world scientific community nor the au-
thorities have developed a unified comprehensive approach to
the sustainable development of the digital labour market and
the regulation of migration processes in the evolving digital econo-
my. Interregional, non-standard (flexible) labour migration driven by
the rise of platform employment has been largely unexplored. This
gap formed the basis of the methodology developed in this study,
which was further tested with the collection and comprehensive as-
sessment of empirical data.
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Pa3pa6oTka MeTOAUKN OLIEHKN TPYAOBbIX
pecypcoB U 3aHATOCTU B PETMOHE C Y4ETOM
LM pOBbIX BbI3OBOB

HayyHoe nccnepoBaHne HanpaBfieHO Ha pa3paboTKy MeToau-
KN OLIeHKN TPYAOBbIX PECYPCOB U 3aHATOCTU permoHa, no3eons-
IoLLEeN ONpefennTb CTeneHb c6anaHCMpPOBaHHOCTM U3MEHEHMS
TPYOOBbLIX PECYPCOB PErvoHa B YCIIOBUSAX PasBUTUSA LMpoBOWA
3KOHOMWKM U HOBbIX (POPM 3aHSTOCTM NS NOCneayoLen Bbipa-
6OTKM MEPONPUSATUIA MO CHUXKEHWIO SKOHOMUYECKUX MOTEPD, BbI3-
BaHHbIX aCMMMETPUYHBIM Pa3BUTUEM PbIHKa TpyAa U 3aHATOCTU.
Pa3pa6oTaHHble anropuTMbl peanv3auym METOAUKM U OLIEHKWN pu-
CKOB, BMUSAIOLLIMX HA TPYLOBbIE PECYPChl permoHa, MoryT 6bITb UC-
NnoJib30BaHbl pernoHasibHbIMU CTPYKTypamu, O6eCI'IE‘-II/IBaIOLLlI/I-
MU yrnpaBneHne SKOHOMWKOW pernoHa, B npoLecce paspadoTku
M MPUHATUA PELLEHWI MO ero yCTon4nsomMy passutuio. Ons go-
CTUXKEHWS Lenn nccnepoBaHns 6yayT MCNONb30BaHbl METOAbI
MOpPOIOrMHECKOro aHann3a Ans BblAENEHNS KIOYEBbIX XapaK-
TEPUCTVK TPYAOBbIX PECYPCOB PErnoHa, Croco6CTBYOLLME COLM-
arbHO-9KOHOMWYECKOMY U MHHOBALMOHHOMY Pa3BUTMIO PEFUOHA.
C NOMOLLbI0 METOA0B CTATUCTUHECKOrO aHanu3a nNpeasiokeHo 1c-
cnepoBaTh 3aBUCMMOCTb LIMG)POBOro pa3BUTUA pernoHa ot name-
HEHWI BHELLHEeW cpedbl, ABNSAIOLLMXCA ClIeACTBUEM peanu3aunm
PUCKOBbLIX COOLITUM, U BbISBUTL POSb LihpoBM3aLmm TPYAOBbIX
pecypcoB pervoHa B 06ecrne4eHnm ycToM4MBOro SKOHOMUYECKO-
ro passuTusa. Kpome Toro, npegnonaraercsa Ucnonb3oeark o6LLe-
NpU3HaHHbIE METOAbI C60pa N CPABHUTENBHOrO aHann3a faHHbIX
(MeTop aHanoruii, MeTofbl KOHTEHTHOIO, 9KCMEPTHOrO aHanu3a),
MeTon MOAenMpoBaHus. HoBble hopMbl Tpyda U 3aHATOCTU, BO3-
MOXHble 6narogapsi MHHOPMaLMOHHO-KOMMYHUKATUBHBIM TEX-
HOMOrMaAM, OKasblBaloTCA 3a NpegenaMy HauvoHanbHoro pery-
nvpoBaHus. MpexHne Noaxofbl U MeToAbl aHanm3a TPyaoBbIX
pecypcoB, oueHKN 6e3paboTuLbl B MacluTabax cTpaHbl U ee pe-
FMOHOB YXXe He JatloT pearnbHOW KapTuHbl, MOCKONbKY reorpadu-
Yeckoe MECTOMONOXEHNE YeNloBeKa aBTOMATUYECKM He onpege-
NAET ero TPyA U 3aHATOCTb B KOHKPETHOM pervoHe. 370 genaet
aKTyanbHbIMU UCCNEROBaHNS B 0651aCTU METOLONOIMK aHanuaa
TPYAOBbIX PECYPCOB PEFVOHOB N 3aHATOCTU, YHUTbIBAIOLLME HO-
Bble (POPMbI 3aHATOCTU U PUCKM, CBA3AHHbIE C 3aMEHOW NAEN
po6oTamMu, a HENOBEHYECKOr0 UHTENNEKTA — UCKYCCTBEHHbBIM.

WccnepoBaHue BbIMOMHEHO 3a CHET rpaHTa Poccuitckoro Hay4Ho-
ro cooHpa Ne 24-28-00848, URL: https:/rscf.ru/project/24-28-00848/

KnroueBbie cnoBa: TeppuTopuasibHoe rnriaHupoBaHue, repco-
HaJl opraHusauymnu, TEXHOJIOrM4EeCKU YKnag, rnpouyecc Tpyna
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