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Abstract—The article, which is a continuation of the study published in the previous issue of the journal,
describes a methodology for assessing the total cost of labor in the economy in the context of certain groups
of the employed population. In particular, the analysis of estimates of direct and indirect labor costs for three
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The economic and social crisis associated with the
introduction of restrictive measures by states in
response to the spread of coronavirus infection
brought to the fore the issues of support and resto-
ration of employment and incomes of the population.
By the beginning of the recovery period of the Russian
economy, the unemployment rate had grown by just
over 1 percentage point: 5.8% in April 2020 compared
to 4.7% in March 2020 and April 2019. This state of
the labor market reflects the desire of enterprises to
maintain employment even in the face of limited funds
for compensation of labor costs. However, the possi-
bility of a second and subsequent waves of the epi-
demic spreading could change the employment situa-
tion and cause a sharp rise in unemployment.

The postcrisis recovery of the Russian economy,
employment and incomes of the population is associ-
ated with the actualization of potential sources of eco-
nomic growth and the development of directions of
action to achieve it. So, the government plan1 lists four
key initiatives for the growth of real incomes of citi-
zens, the restoration of effective employment, and
effective demand. Two of them are associated with the
creation of a system of social support measures and the
implementation of social payments to the population
(social treasury and targeted cash payments). Another
involves the development of normative legal support
for remote work of citizens, as well as the improvement
of the mode of part-time employment and self-
employment (the labor market in the digital era).

Finally, for those who have lost their jobs, it is pro-
posed to provide assistance in retraining and retrain-
ing (assistance to those who have lost their jobs). It
should be noted that the implementation of this initia-
tive depends on which industries will primarily act as
drivers of economic growth in the medium and long
term, since the sectoral structure of the economy
determines the quantitative and qualitative, including
qualification, future needs of business in the work-
force. Note that industries differ not only in labor
intensity, but also in their ability to create jobs in
related industries. Moreover, the effect of producing
additional employment depends on the qualifications
of the workplace. In other words, the number of jobs
created for low, medium and high skilled workers dif-
fers. This thesis is very important for understanding
the consequences for the labor market and the
employment sector of measures to support/develop
certain industries. For example, it is necessary to
determine the financial support of which industries
will most ensure the creation of jobs in the economy as
a whole and in individual industries. What kind of jobs
based on qualifications (educational, professional,
etc.) should be created to maintain and increase the
number of highly productive jobs in the economy?

The list of such questions that are relevant during
the recovery stage and attaining sustainable economic
growth rates can be expanded. Despite their impor-
tance and severity, there is a shortage of Russian stud-
ies containing quantitative estimates of such effects.

Moreover, structural imbalances in the labor mar-
ket are a limiting factor for sustainable economic
growth. Sectoral, regional, professional, qualification,

1 A nationwide action plan to ensure employment and income
recovery, economic growth and long-term structural change,
Government of the Russian Federation, Moscow, May 31, 2020.
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educational and other structural inconsistencies, to
one degree or another characteristic of the national
labor markets of most countries, entail a loss in labor
productivity growth rates, a decrease in the volume of
potential GDP, difficulties in finding a job and per-
sonnel (see, e.g., [1]). At the level of an individual
employee, the discrepancy between his skills and the
workplace creates a psychological problem when a
person cannot fully realize his capabilities: his profes-
sional qualifications are not in demand by the market.
All this ultimately negatively affects the quality of
human capital.

The task of minimizing the structural imbalance of
the labor market includes requirements not only for
the accuracy of the forecast of the total demand for
labor in the economy, but also for the depth of such a
forecast, determined by a set of qualitative character-
istics of the demand for labor. A quantitatively and
qualitatively coordinated forecast will make it possible
to reduce structural imbalances in the future by har-
monizing the parameters of labor demand and supply.

A tool for analyzing the impact of economic policy
on the employment sector and the labor market that
can answer the above questions are matrices of coeffi-
cients of total labor costs (see [2]). On the basis of Rus-
sian data, the difference in industries was demon-
strated both in the level of labor intensity and in the
ability to produce jobs in related industries.

This study describes the methodology for assessing
the total labor costs simultaneously in the context of
industries (types of economic activity) and groups of
occupations, aggregated into three enlarged qualifica-
tion groups. These estimates allow a deeper study of
the structural characteristics of the employment sector
through the prism of intersectoral interactions; to
understand which industries are most promising in
terms of increasing the number of jobs for highly
skilled workers in the economy, and which industries,
on the contrary, generate jobs for low-skilled workers
to a greater extent; to mitigate the problems of the per-
sonnel gap by harmonizing the qualification structure
of labor supply and demand.

Employment of the population by industry and occu-
pation group indirectly characterizes the industry in
terms of the qualification structure of their labor
intensity (that is, the number of employees of a certain
skill level per unit of output or the final demand for the
industry’s products and services). The Labor Force
Survey (LFS) collects information on the distribution
of the number of people employed in the economy by
consolidated economic activity and by major groups
and subgroups (excluding small groups) of occupa-
tions2. The analysis of these data as a ref lection of the
current demand for certain skills in the conditions of

2 Types of economic activity are sections of OKVED 2 (All-Rus-
sian Classifier of Economic Activities OK 029-2014). Groups
and subgroups of classes correspond to OK 010-2014 (ISKZ-08)
(All-Russian classifier of classes—OKZ).
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the existing production and technological structures
of the economy is presented in the works [3, 4].

For the visibility of the results, the occupation
groups were aggregated into three conditional qualifi-
cation groups: high-, medium- and low-skilled work-
ers3. The first group, highly qualified workers,
includes “Managers,” “Specialists of the highest qual-
ification level.” The second group—workers of average
qualification—includes groups of occupations: “Spe-
cialists of average qualification,” “Employees engaged
in the preparation and execution of documentation,
accounting and maintenance,” “Skilled workers in
agriculture and forestry, fish farming and fishing,”
“Skilled workers in industry, construction, transport
and workers of related occupations,” “Plant and
machine operators, assemblers and drivers.” The third
group, conventionally named low-skilled workers,
included “Workers in the service sector and trade, pro-
tection of citizens and property,” “Unskilled workers.”

As of 2017, the share of highly skilled workers in the
total number of employed in the Russian economy was
31% (22.5 million people), medium-skilled workers,
45% (32.4 million people), and low-skilled workers,
27% (14.4 million people).

The largest share of highly skilled workers in the
total number of employed is concentrated in the
“Education” sector (22%), in the second and third
places are “Manufacturing” and “Wholesale and
retail trade; repair of motor vehicles and motorcycles”
(10.5 and 10.2%, respectively); in the fourth, “Activi-
ties in the field of health and social services” (8.5%).
The largest share of workers with an average skill level
was recorded in the industries “Manufacturing”
(20.4%), “Transportation and storage” (14.4%) and
“Construction” (11%). Low-skilled workers, with a
wide margin from other industries, make up a signifi-
cant part of those employed in the industry “Whole-
sale and retail trade; repair of motor vehicles and
motorcycles” (36%).

3 It should be noted that the transition from groups (subgroups) of
occupations to the formation of skill groups of workers faces dif-
ficulties associated with a high level of aggregation of statistical
data. Groups and subgroups of occupations are very heteroge-
neous in terms of the qualification composition of workers.
Therefore, the assignment of groups (subgroups) of workers to a
particular skill group is conditional. The problem of more accu-
rate formation of qualification groups can only be solved by
analysis at the level of initial groups. But statistics on the distri-
bution of workers by type of economic activity are not provided
even at the level of small groups. The same problem applies to
economic activities. So, for example, section C “Manufactur-
ing” includes 23 classes, which are very different from each
other in a wide range of characteristics, including the qualifica-
tions of workers. The lack of more detailed information does not
yet make it possible to conduct a more complete study in the
context of qualification groups. However, the toolkit described
here, first, can be used in relation not to qualification groups,
but to groups (subgroups) of classes. Secondly, when statistics of
a “lower” level appear, it allows calculations and estimates to be
made for each class of types of economic activity and initial
groups of occupations, aggregated at the level of skill groups.
ECONOMIC DEVELOPMENT  Vol. 32  No. 1  2021
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The industries differ from each other in the qualifi-
cation structure of the employed, which determines
the differences in the qualification structure of their
labor intensity. The table shows the grouping of indus-
tries depending on the prevalence of labor costs of a
particular skill level in the total labor intensity of the
industry.

As you might expect, low-skilled workers are con-
centrated in the service industries: “Hotels and public
catering establishments,” “Wholesale and retail
trade,” “Other types of services.” Two of the industries
in the third group are characterized by a high level of
labor intensity. In addition to them, the sectors Edu-
cation (1st group) and Health care and social services
(2nd group) have high labor intensity.

The largest share of highly qualified workers is in
industries that make appropriate requirements for the
level of training of their employees: “Professional, sci-
entific and technical activities,” “Education,” “Infor-
mation and communication,” “Finance and insur-
ance,” etc. Intercountry comparisons based on aggre-
gated data (9 groups of occupations and 20 industries)
do not give grounds to assume the presence of criti-
cally significant imbalances in the structure of
employment by industry and group of occupations in
the Russian economy [3]. Population employment
statistics by industry and occupation group can be
used to assess the total labor costs in the context of
individual occupation groups (enlarged qualification
groups of workers).

Methodology for assessing total labor costs in the
economy for certain groups of the employed population.
Estimates of total labor costs reflect the sum of all
labor costs in the economy for the production of final
goods and services in a particular industry. In addition
to the data on the number of employed people in each
industry (direct labor costs) published by official sta-
tistics, the economy has so-called indirect labor costs,
the presence of which is due to intersectoral interac-
tions4. The sum of direct and indirect labor costs for a
particular industry is the value of the total labor costs
in the economy, providing the final production of this
industry.

The vector of total labor costs can be calculated
based on the following ratio:

(1)

where P is a row vector of total labor costs per unit of
final production of industries (in monetary terms);
T = (t1, t2, …, tn) is a row vector of sectoral labor input,
calculated as the ratio of the number of employees in
the industry to its output;  is the matrix of

4 A detailed methodology for assessing the total cost of labor, as
well as the main directions of using these estimates are described
in [2].

( ) 1 ,P T E A TL−= − =
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direct costs coefficients, calculated on the basis of a
symmetric input–output table of the input–output
balance (IOB); E is the unit matrix of dimension ;

 is the matrix of total costs coefficients
(Leontief matrix); n is the number of industries under
consideration.

With the availability of relevant data, estimates of
total labor costs can be obtained in professional, gen-
der, educational, and qualification sections. This
requires information on the unit labor costs per unit of
output of industries (i.e., labor intensity) for the
respective groups of employees. Then formula (1) can
be detailed:

(2)

where  is a certain group of employees, and u is
the number of groups.

So, if we conduct a gender study of employment on
the basis of total labor costs, then u = 2, T1 and T2 are
vector-lines of sectoral labor inputs of men and
women, respectively; P1 and P2 are row vectors of the
total labor costs of men and women, respectively, per
unit of the final production of industries (in monetary
terms).

If we solve the problem of assessing the total labor
costs in the context of three qualification groups of
workers, then u = 3, T1, T2 and T3 are vectors-lines of
sectoral qualification labor inputs; P1, P2 and P3 are
the required estimates of the vectors of total labor costs
in the context of groups of workers of high-, medium-
and low-skill levels, respectively, per unit of the final
production of industries (in monetary terms).

In addition to three vectors of total labor costs, esti-
mates of three matrices of intersectoral labor costs can
be obtained for each qualification group of workers.
These matrices ( ) reflect the intersec-
toral structure of employment of workers of a certain
qualification level; element , the uth matrix shows
how much is employed in the industry i of workers of
the uth skill level to ensure the production of a unit of
final production (in monetary terms) of the industry j.
Absolute values of the matrix of intersectoral labor
costs for workers of the uth skill level can be calculated
based on the following ratio:  where  is a diag-
onal matrix with the sectoral labor intensity of workers
of the uth skill level on the main diagonal;  is the
diagonal matrix of final demand volumes on the main
diagonal.

It should be noted that if estimates of total labor
costs are widely used in world practice (a review of
international experience is presented in [1]), then pub-
lished studies with calculations of total labor costs in
the context of certain groups of employees have not
been met by the author of the article.

n n×
, 1,( )ij i j nL l ==

,k kP T L=
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Fig. 1. Estimation of indirect labor costs in the context of three qualification groups of employees, 2017:  highly qualified;
workers of average skill level;  low-skilled.

Source: author’s calculations based on Rosstat data.
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Estimation of total labor costs in the Russian econ-
omy, taking into account the qualification level of work-
ers. As noted above and demonstrated in [2], indus-
tries have different potential for job creation5 in eco-
nomics. The size and depth of the recall6, which arises
in connection with the movement of jobs in the econ-
omy, is a critical issue in assessing the impact of eco-
nomic policies on the labor market. The more com-
prehensively this “review” is studied, the more com-
plete understanding of the relationship between
employment and the labor market with the sectoral
and technological structure of the economy is being
formed. The qualification structure of “recall” can be

5 As in [2], in this study, jobs and employment do not differ,
which is not entirely correct, but under the assumption of a con-
stant intensity of use of jobs, this simplification does not distort
the essence of the calculations.

6 In the English-language literature, this “review” is called the
“ripple effect,” that is, a ripple effect that is associated not only
with the creation of jobs in related industries as a result of
growth in the output of an industry and the resulting increase in
its intermediate costs, but also with an increase in income (and,
accordingly, expenses) of workers in this and other industries.
STUDIES ON RUSSIAN 
partially (but not completely) measured using esti-
mates of indirect labor costs based on relationship (2).

The statistical basis for calculating direct and indi-
rect labor costs in the context of the skill groups of
workers is the intersectoral balance of Rosstat (in basic
prices for 2017, excluding the import component from
intermediate and final consumption) and sectoral
employment in the context of occupation groups (LFS
data).

In Fig. 1 shows an estimate of the indirect labor
costs for each industry, taking into account the quali-
fication level of workers (calculated per million rubles
of final demand for the industry’s products and ser-
vices).

The first four industries with the highest estimates
of indirect labor costs have the highest multiplier
effect: the final demand for goods and services in these
industries provides the largest number of jobs in other
industries. These industries belong to the real sector of
the economy. This fact confirms the thesis that a sus-
tainable recovery of the service sector affected by the
pandemic and, accordingly, an increase in the income
of most citizens with an average level, is impossible
ECONOMIC DEVELOPMENT  Vol. 32  No. 1  2021
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without an increase in income in the real sector [5].
The growth of income is provided, among other
things, by supporting the final demand for the prod-
ucts of these industries, which entails not only an
increase in income (and, accordingly, expenses) of
their employees, but also contributes to the mainte-
nance and expansion of the number of jobs in the ser-
vice sectors.

The service industries are characterized by the
average level of indirect labor costs—Transportation
and storage, Hotels and catering establishments,
Wholesale and retail trade—and the lowest: Opera-
tions with real estate, Education, Finance and insur-
ance, etc.

In addition, in the total number of jobs produced
by industries in the economy (per unit of final demand
for products and services of industries in monetary
terms), jobs for workers with a medium skill level pre-
vail (Fig. 1). The share of these workers varies from
37% (Finance and Insurance) to 60% (Wholesale and
Retail). Most likely, the result obtained can be
explained by the fact that the group of workers of the
average qualification level is the most numerous
(45%) in the qualification structure of the employed.

Equally curious are the estimates of the indirect
labor costs for three skill groups of workers, calculated
not per unit of final demand for the products and ser-
vices of industries, but per one corresponding job (one
employed) in the industry7: how many jobs in the
economy, for example, for highly skilled workers, are
produced by one job for a highly qualified worker in
the industry i (multiplier effect). Calculations showed
that, according to this criterion, the industry can be
divided into three groups (Fig. 2).

The industries in the first group (Fig. 2a) are char-
acterized by the greatest multiplier effect for jobs cor-
responding to a low skill level. For example, for one
job for a low-skilled worker employed in the electric-
ity, gas and steam supply industry, given the current
technological structure of the economy, the existing
interindustry relations and the share of the import
component, there are almost six jobs for workers of the
corresponding (i.e., low) level of qualifications in
other industries. It is another matter that this industry
is included in the group of industries, in the total labor
intensity of which workers of average skill level prevail:
66% versus 7% of low-skilled workers (Table 1). That

7 It should be noted separately that this calculation system does
not reveal the magnitude of the current qualification imbalance
in the labor market. In other words, estimates of direct and indi-
rect labor costs in terms of qualifications are made from the side
of labor demand, not its supply. Ignoring double (triple)
employment in this case, the multiplier effect was calculated
specifically for jobs of a certain skill level produced by one cor-
responding industry job (and not for workers of a certain skill
level produced by one corresponding industry worker). The dif-
ference lies in the fact that in the second case it is not known
whether the qualifications of the workers correspond to their
position.
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is, with an increase in production volumes, this indus-
try will to a greater extent present demand for workers
of average skill level, for whom the multiplier effect is
slightly higher than one.

For comparison, in the type of activity “Extraction
of minerals” the similar effect is 4.6. As in the previous
case, 73% of the total labor intensity of this industry is
accounted for by workers of average skill level, and in
general, the labor intensity of this industry is very low.
The first group also includes such industries as, for
example, “Professional, scientific and technical activ-
ities,” “Health and social services” or “Information
and communication”; however, in general, the value
of indirect labor costs for these industries is low com-
pared to other industries in this group. In addition,
these industries are characterized by the prevalence of
highly skilled workers in the total labor intensity.

Thus, the first group includes industries in which
there is a low proportion of low-skilled workers, which
leads to a high multiplier effect of jobs for this group of
workers.

The five service industries in the second group
(Fig. 2b) are characterized by a higher multiplier effect
for jobs for workers with an average skill level (the
value of which for all industries in this group does not
exceed unity). For example, there is slightly less than
one intermediate-skilled worker in other industries per
eligible job for an employee in the Wholesale and
Retail industry. At the same time, workers with a low
qualification level prevail in the structure of employed
in three industries from this group. Consequently,
with an increase in production volumes, industries
will first of all present demand for low-skilled workers,
which corresponds to a multiplier effect below 0.5
(i.e., two jobs for low-skilled workers in these indus-
tries account for less than one corresponding job in
related industries) .

In the industries of the third group (Fig. 2c), the
multiplier effect prevails for jobs for highly qualified
workers. These include “Agriculture” and “Other
types of services” (the share of highly skilled workers
in these industries in the total labor intensity is 10%
and 15%, respectively). Consequently, in the context of
production growth, these industries will increasingly
present demand for workers of average skill level (Agri-
culture) and low-skilled workers (Other types of ser-
vices), the multiplication coefficient for which is low.

Thus, estimates of the coefficients of multiplica-
tion of jobs in the context of the qualification groups
of workers should not be interpreted in isolation from
the size and qualification structure of employment in
industries, as well as the scale of their indirect labor
costs.

Estimates of indirect labor costs (see Fig. 1) and job
multiplication coefficients (see Fig. 2) in the context
of three qualification groups of workers can also be
considered in the sectoral context: in the form of
matrices of intersectoral labor costs. They provide
 Vol. 32  No. 1  2021



64 EDINAK
Fig. 2. The coefficient of multiplication of jobs in the context of three qualification groups of workers per 1 corresponding job in
the industry, 2017:  highly skilled workers;  workers of average qualification;  low-skilled workers;  Total
Source: author’s calculations based on Rosstat data.
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(b)
information about which related industries are pro-
ducing jobs. For example, of the six jobs for low-
skilled workers in related industries per one job in the
Electricity, gas and steam supply industry, most are
concentrated in the Wholesale and retail trade; repair
STUDIES ON RUSSIAN 
of motor vehicles and motorcycles and Administrative
activities and related additional services.

Opportunities and prospects for the application of the
technique. The development of certain industries has
an individual impact on the labor market and on the
ECONOMIC DEVELOPMENT  Vol. 32  No. 1  2021



ESTIMATION OF TOTAL LABOR COSTS IN THE RUSSIAN ECONOMY TAKING 65
structure of demand for labor. The scale and structure
of this response can be fully measured on the basis of
total labor costs in the context of individual groups of
workers.

The transformation of the structure of the econ-
omy is changing the requirements of the business for
the professional skills of the workforce. In these con-
ditions, a number of serious problems arise. Firstly,
some workers in the labor market need retraining, and
secondly, the existing education system may not have
time to adapt to new conditions and produce special-
ists who are not in demand in the labor market.

The proposed toolkit and the research carried out
on its basis can contribute to the harmonization of the
training and retraining system and the needs of the
labor market in the short and medium term. However,
the calculation system presented in the article is made
at the aggregated level of both industries and skill
groups of workers (see footnote 3). In addition, for a
more in-depth study and forecast of the economy’s
needs for personnel, detailed information is needed on
STUDIES ON RUSSIAN ECONOMIC DEVELOPMENT 
the current structure of employed by industry, taking
into account their level of education, specialties and
specialization. Then forecasting the economy’s
demand for labor based on the coefficients of total
labor costs8 could be as close as possible to the under-
standing of what should be the structure of the gradu-
ation of specialists from higher and secondary educa-
tional institutions to meet these needs. However,
unfortunately, at the moment the information neces-
sary for this is not available, which limits the wide pos-
sibilities of using the proposed tools. At the same time,
the results obtained are an important addition to the
analysis of the system of intersectoral interactions that
has developed in the country.

8 Medium and long-term forecasting of the economy’s demand
for labor based on the coefficients of total labor costs assumes
the availability of forecast estimates of the MOB, which are
developed within the framework of the balance interindustry
models of the Russian Interindustry Model RIM (Russian
Interindustry Model) [6] and CONTO (the model name comes
from the Italian conto which translates as an account) [7].
Fig. 2. (Contd.)
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Table 1. Qualification structure of employment in industries, 2017,% of the number of people employed in the industry

Source: LFS data.

Industry
Labor intensity, 
people/mln rub.
industry output

Highly qualified 
workers

Medium skilled 
workers

Low-skilled 
workers

1. Industries with a predominance of highly qualified workers in the structure of employed
Professional, scientific and technical activities 0.37 73 23 4
Education 2.11 71 8 20
Information and communication 0.31 62 34 4
Finance and insurance 0.32 59 35 6
Culture, sports, organization of leisure and entertainment 0.88 50 33 17
Public administration and military security; social 
Security 0.52 48 29 23

2. Industries with a predominance of medium-skilled workers in the structure
Transport and storage 0.48 14 76 11
Mining 0.12 19 73 8
Agriculture, forestry, hunting, fishing and fish farming 0.75 10 71 19
Construction 0.40 21 68 11
Electricity, gas and steam supply 0.24 27 66 7
Water supply, collection and disposal of waste, elimi-
nation of pollution 0.47 19 65 15

Manufacturing industries 0.25 23 64 13
Real estate operations 0.11 25 56 19
Healthcare and social services 1.39 34 50 16

3. Industries with a predominance of low-skilled workers in the structure of employed
Households as employers 0.05 0 10 90
Hotels and catering establishments 1.06 13 20 67
Other types of services 2.79 15 27 58
Administrative activities and related additional services 0.54 19 24 57
Wholesale and retail trade 0.59 20 26 54
The needs of industries for a workforce of different
skill levels in the reporting period may not be optimal
(for example, due to a low technological level of devel-
opment of industries or a high current share of
imports). Then, leaving them unchanged in the fore-
cast period, the model will reproduce structural
imbalances. But the capabilities of the toolkit can be
expanded due to hypotheses about the change over
time in the qualification structure of the needs of
industries for employment under the influence of
automation or growth in investment activity, which
entail an intensification of the process of replacing
labor with capital (which is relevant for the medium
and to a greater extent the long term). Then, for certain
industries, a certain target qualification structure of
employed people can be set, for example, typical for
developed countries.

The forecast of demand for labor of various skill
levels on the basis of the proposed approach also
makes it possible to more reasonably approach the
STUDIES ON RUSSIAN 
development of the migration policy of the state, to
assess the needs of the Russian economy in foreign
labor migrants, and, accordingly, to the formation of
target values for the volume and qualification struc-
ture of the immigration f low in the future. It should be
borne in mind that the LFS statistics do not include
labor migrants, who constitute a very significant part
of the labor force represented in the labor market.
Industry statistics on the presence of foreign labor in
the Russian labor market would significantly expand
the analytical capabilities of the model.

The study of the sectoral and qualification (by
occupation groups) structure of labor demand is also
important because different groups of workers in dif-
ferent industries have a differentiated level of wages,
different propensities and patterns of consumption.
Taking this into account, the proposed approach
allows a more in-depth study of the consequences of
changes in the demand for labor of various skill levels
ECONOMIC DEVELOPMENT  Vol. 32  No. 1  2021
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in terms of the potential for growth in the volume and
changes in the structure of population consumption.
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