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Abstract
Dynamics of labour input and average annual hours actually worked per worker in industry of developed
countries and Russia is analyzed. It is revealed that the correspondence of the given notions depends on the
dynamics of employment. It is discovered that for the economically developed countries the quicker reduction of
labour input is characteristic in comparison with the employment. In Russian industry labour input is decreasing
as well though the employment is decreasing quicker. As a result in economically developed countries average
annual hours actually worked per worker in industry is decreasing and in Russia is increasing.
Keywords: labour productivity, labour input, average annual hours actually worked per worker
1. Introduction
In the recent decades in industry of economically developed countries two important social-economical
processes went together: the decrease of average annual hours actually worked per worker on the one hand and
the reduction of labour input on industrial production on the other.
The reduction of working time is the continuation of a trend characteristic for the XX century. In 1950-70s the
reduction of the working time went on quicker than in the following period. In the first decade of the XXI
century this process was going on, but its irregularity had grown, motives and ways of its realization had become
more difficult (ILO, 2011).
In economics literature the reduction of working time is rightfully connected with labour productivity rising
when the part of the effect reached is used for living standards rising by free time enlargement (Glyn, 2006).
Modern workers can satisfy their increased needs spending less time for the paid work than their predecessors
(Ridley, 2012).
The reduction of the working time goes on not without the problems. Partially it is neutralized by overtime work
(Nordstrom, 2004). Nevertheless all these problems are being solved successfully finally.
Really, with increase of labour productivity in the unit of time to satisfy the fixed social demand less working
time amount is necessary. As a result the tendency to reduce the general fund of working time in industry arises
which allows to free time for social activity satisfying intellectual, esthetic etc. demands of society.
In the period prior to machine industry the growth of labour productivity was restricted by the fact that labour
means were brought to the action by the worker. The limitation of physical human abilities put barriers to such
growth of labour productivity which would allow to provide the enlargement of product dictated by the growth
of population number and increase of demands at large-scale time-safety from industrial production. That is why
historically up to the time of industrial revolution the general value of nonproductive social activity of society
though was growing in its absolute value, was relatively less in comparison with the growing general fund of
working time in industry and agriculture.
The foundation of machine industry had changed the situation in a principal way: the growth of labour
productivity had accelerated so that the growth of social product began to forestall the growth of labour input of
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the society. Thus, e.g. during the XX th century with the growth of the world population from 1.6 bn people to 6
bn the world manufacturing output had become 50 times more whereupon the employment in manufacturing had
become 6.5 time more (Marsh, 2012). Average annual hours actually worked per worker in industry decreased at
that.
Since 1900 to 1980 the employment in manufacturing – the dominating industrial sector of developed countries
– has grown more than three times. And only in the last 30 years in rich countries the decrease of employment in
manufacturing takes place and especially quickly beginning with the year 2000. No doubt the decrease of
employment in industry did not reflect the dynamics of labour input extremely precisely, taking into account the
reduction of working time existing simultaneously. Nevertheless it does not cancel the fact of labour input
general growth in industry of the leading countries in the first half of the XX century.
The decrease of labour input in industry under the condition of output growth shows that the economy became
really developed.
The regularity of labour input decrease does not predetermine the dynamics of normal length of working time of
a certain worker. It is also necessary to take into account the value of employment and its changing.
Hypothetically this regularity can be fulfilled at different variants of correlation of labour input and the
employment in industry.
The variant is possible when the number of workers either stays the same or is decreasing slower than the labour
input is decreasing. In this case, the objective precondition of each worker working time shrinking appears with
the increase of wellbeing of all members of society.
One more variant consists in the growth of employment in industry simultaneously with decrease of labour input.
It would allow to reduce the working time of each worker in a large scale than it dictated by the growth of labour
productivity.
Moreover, we can not exclude the situation when reduction of labour input is accompanied by forestalling
decrease of the number of employees in industry. It would demand more hours actually worked per worker.
The hypothesis of our investigation is as follows: the reduction of the working time is typical for the developed
countries in conditions when the decrease of labour input goes before the decrease of employment.
2. Materials and Methods
To verify this hypothesis the data about the dynamics of labour input, average annual hours actually worked per
worker for the developed countries which are the leaders in world industrial production will be analyzed. Doing
this we shall use the statistical data of the Organization for Economic Co-operation and Development (OECD).
As in the data base of OECD the data about labour input in the industry of Japan are absent, we do not analyze
the experience of this country.
The statistics of OECD contains the data concerning average annual hours actually worked per worker and wage
without the division of the employees according to the kinds of activity. We consider that the dynamics of these
indexes for those working in industry corresponds to general dynamics.
The dynamics of the mentioned values will be examined by the correlation of their meaning in 2007 and 2000.
The choice of this period is conditioned not only by the availability of the necessary data. These years were
characterized by the growth of industrial production, the changing of the values under the analysis was not
distorted because of the world economic crisis.
As for Russia, to evaluate the investigated processes the data of Russian statistics are used which forces us to
consider a little bit different period of industry development – 2005-2010 years.
3. Results for a Number of Developed Countries
In Table 1 the corresponding data for a number of developed countries are given.
It is necessary to state that for developed countries the absolute reduction of labour input in industry is typical.
Such reduction is well combined with both the satisfaction of the growing needs and the population growth.
Evidently, for the nearest perspective this tendency may be regarded as the leading one for this sector of the
world economy.
It is evident from the data given in Table 1 for the industrially developed countries the reduction of the
employment in industry is also typical. But this reduction takes place slower than the reduction of labour input in
industry. As a result average annual hours actually worked per worker are reduced.
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Table 1. The dynamics of labor input, employment in industry and also average annual hours actually worked
per worker and real wage a year in the total economy in 2000-2007 years (the change in % to the year 2000)
United Kingdom

Korea

United States

France

Germany

Sweden

- 26.1
-2.2

-9.4
+1.9

-19.6
-8.3

-13.6
-7.1

-9.3
-6.9

-8.7
-3.9

- 1.4
+13.2

-8.2
+18.9

-2.1
+8.7

-2.5
+8.4

-3.3
+1.5

-1.5
+13.8

Industry
Labour input
Employment
Total economy
Average annual hours
Real wage

Source: is based on the OECD data
The dynamics of the indexes under the investigation in the US is analogues to the dynamics in the European
countries, though the investigators pay attention more often on the specificity of working time reduction in the
USA (Bell & Freeman, 2001).
In 2000-2007 years only in Korea the reduction of labour input in industry went together with the increase of
employment. As it was to be expected it led to higher tempos of time reduction per worker. Though the
dynamics of employment in Korea can not be regarded as typical for the developed countries (the growth of
employment in industry is characteristic to China, for instance (Knight & Song, 2005)).
No doubt, that in conditions when new technologies and techniques demand the increase of
qualification-education workers level, their responsible and creative attitude to labour the working time
shrinking becomes not only a possibility but also a necessity.
The fact that the variant of forestalling employment decrease is purely hypothetical is quite explainable. The case
assuming the time absorption for human development by labour is not typical for social progress.
If also follows from the data of Table 1 that in modern economy conditions the contraction of labour input in
industry is, mainly, in the form of employment contraction in it. Thus, the tempos of employment contraction in
industry were 4times higher than the tempos of average annual hours actually worked per worker contraction in
the USA, 2.9 times higher in France, 2.6 times higher – in Sweden, 2.1 times higher – in Germany and 1.6 times
– in the UK.
Though the working time shrinking took place initially in the form of working day contraction, it is not the only
possible variant of working time shrinking. In the limits of a year, e.g., working time can be reduced due to the
increase of holiday days and days of vacation at more or less stable duration of the working week.
We can judge about the correlation of different ways of working time reduction in developed countries taking in
account the data of Table 2.
Table 2. Average annual hours actually worked per worker in total economy, the duration of working week and
the duration of vacations and days off in a number of developed countries in relation to the corresponding
indexes in Germany in 2007 (%)

Correlation of average annual hours
Correlation of duration of working week
Correlation of duration of vacations and
days off*

United
Kingdom
117,9
103,9

162,2
118,2

United
States
126,4
107,1

…

50,0

Korea

83,5

France

Germany

Sweden

Japan

104,4
97,6

100
100

113,8
97,4

125,5
113,0

89,7

100

88,5

…

Source: is based on the OECD data, ILO data and (Alesina et al., 2005)
As the given data show, the average annual hours actually worked per worker in Germany in 2007 was minimal
among the countries mentioned (it was equal to 1422 hrs). Meanwhile the mean duration of working week in
Germany manufacturing exceeded the corresponding indexes of France and Sweden.
It also attracts attention that relevant exceeding of the average annual hours actually worked per worker in the
countries mentioned in comparison with the index in Germany in all cases considerably exceeds the relevant
exceeding of working week continuity. This is explained by a more noticeable number of days of vacations and
days off in Germany.
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Such situation was forming for decades. In Germany since 1983 till 2007 the average annual hours actually
worked per worker reduced from 1809 hrs to 1422 hrs, i.e. on 22.4% and the working week in manufacturing –
from 40.5 hrs to 38.5 hrs correspondingly, i.e. on 4.9%.
Consequently, a quarter of a century of working time shrinking in Germany was used predominantly to increase
the duration of vacations and days off.
Likewise, the freeing up of the time from production was distributing in France, where the average annual hours
actually worked per worker from 1983 to 2007 contracted from 1785 hrs to 1485 hrs (17.8%) and working week
– from 38.9 to 37.6 hrs (3.3%).
It is only in Korea where since 2000 to 2007 the average annual hours actually worked per worker contracted on
8.2% (from 2512 hrs to 2306 hrs) and working week – on 7.7% (from 49.3 hrs to 45.5 hrs), the economy of
labour was used almost completely for working week contraction. But this country is very far from the indexes
of the countries leading in supplying the workers with free time.
As in majority of industrially developed countries the working week is 5 days long (and 2 days off), the
reduction of a working week may testify (to a certain degree) to a reduction of working day. Complete
identification of these processes would be incorrect: e.g. the introduction of 35 hrs working week in France
didn’t mean the automatic reduction of the hours of every working day. Under the collective bargain, often the
working hours before the days off were reduced.
4. Results for Russia
In Russia before the beginning of the 90-s there was the increase of industrial production. More than that,
according to the soviet statistics in the period from 1980 to 1987 labor productivity in industry had increased on
28% (GKS, 1988). The dynamics of labour input had principal specificity though. The number of workers in
industry since 1980 up to 1987 had grown on 0.1% and the number of working days – on 0.5%. Thus labour
input in Russian industry had grown, though unremarkably. Meanwhile in economically developed countries in
the same time period there already were the tendencies to labour input reduction in this sphere of economy.
The average annual hours actually worked per worker in Russia was equal to 1900 hrs and exceed in that period
the analogues indexes of the developed countries on 100-200 hrs.
In the 90-s in Russia there was a deep fall of industrial production. In 1998 it was only 46% in comparison with
1990 (GKS, 2013). The reduction of working time happened then for sure had a crisis character. It was followed
by the abrupt fall of real wages and the appearance of mass poverty.
Beginning with 1999 the restoration of industrial production began. The main source of growth is the increase in
labour productivity. For example, in the period 2005 – 2010 years the volume of manufacturing production had
increased on 14.1%, labour productivity in this leading sphere of industry had grown on 25.3% and labour input
hag reduced in manufacturing on 7.7% at that.
The number of employees in manufacturing decreased on 11.6% since 2005 up to 2010 but labour input had
decreased only on 7.7%. As a result the average annual hours actually worked per worker in this sphere had
increased on 3.1% and reached 1895 hours according to our estimation.
In 2012 the employment in manufacturing reduced on 1.1 % in comparison with 2010, though labour input
increased on 0.3%. Correspondingly the average annual hours actually worked per worker grewon 1.5% and
reached, according to our calculation, 1924 hrs. The given value corresponds to the level which existed in
Russian industry in the 80-s.
What is the reason of an employment reduction in manufacturing? These are: more difficult working conditions
than in the sphere of “office economy” and, what is not the least important, the longer working time (in 2011 the
working week of qualified workers in industry on 2.2 hrs exceed the working week of the specialists of the
highest level of qualification and on1.7 hrs – the specialists with medium level of qualification (GKS, 2012).
The analogues reduction of employment with simultaneous increase of working time duration justifies the deficit
of labour resources in manufacturing. . One of its criterion is the growth of vacancies number in the given sphere.
Thus, only the number of such vacancies grew from 77000 in 2010 to 110300 in 2012 (GKS, 2013). Though the
vacancies do not exceed 1% from the number of employees but with taken into account the old age of qualified
workers and negligible inflow of young employees, it is possible to forecast the problem sharpening in the
nearest future already.
Under such conditions the use of labour migration is regular as the factor of labour supply increase.
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According to the official data the number of foreign migrants in manufacturing Russia had grown from 48700
people in 2005 to 167300 in 2012 or from 0.4% out of number of employees in manufacturing to 1.6% (GKS,
2013).
It is known that the duration of migrants working time is higher than that of local workers up to 10-20%.
It is also necessary to take into consideration internal migration into manufacturing in Russia. Thus, if in 2010
there were 172800 of such migrants, in 2012 there were already 219700 of them. The share of internal migrants
among employees in this sphere grew respectively from 1.7% to 2.2%. The length of working time of such
migrants is close to that of foreign migrants.
So, migrants share in manufacturing according to the most minimal evaluation is 4%. The time worked by them
additionally (200 hrs per year) increases labour input on 0.4%. In this case, the average annual hours actually
worked per non-migrant worker appear to be 8 hrs less and is equal 1916 hrs.
No doubt, this clarification does not cancel the general conclusion about the of working time in manufacturing of
Russia, especially taking into account that the majority of migrants are Russian workers.
More than that, in Russia labour input in the personal plot is unusually high (for the developed countries): it is 95%
of labor input in manufacturing. The largest part of this work is that of the industrial workers. Hence, the rest
time of Russian workers is in fact less than it would be expected if we take into account the statistics of average
annual hours actually worked per worker.
4. Discussion
The decrease of labour input in the developed countries makes it possible to reduce the working time of
employees which happens in reality. It was a long-run tendency (Alesina et al., 2005; Bosch & Lehndorff, 2001)
which provided the rise of living standards (Bowman, 2014; Chang, 2011).
In Russia labour input decrease in manufacturing was also taking place. Since the end of 1990-s the growth of
labour productivity has been being observed. During this period of time the average wage in industry has also
grown. Nevertheless, at present the duration of working time in manufacturing is on the level of the end of the
80-s. The gap between the developed countries and Russia has grown on 200-300 hrs and reached 300-500 hrs
per year.
For the last 25 years the position of industrial workers from the point of view of the free time they possess has
not improved which contrasts drastically with the progress in the developed countries. From our point of view, it
is an example of the contrast between the different perspectives of income and capability (Sen, 2001).
The growing of working time duration in Russia has both direct and long-run negative consequences.
In the manufacturing of Russia elderly workers prevail. It is not very easy for them to cope with labour loading
increase. Moreover, the lengthening of working time is one of the reasons of young workers deficit in industry.
The increase of labour migration to a certain extent compensates the deficit of labour force in manufacturing.
Though, the main source of such migrants are qualified workers of former soviet plants. Evidently, this reserve
will be finished during the nearest 5-10 years. More than that, the elongation of working time thanks to the use
of migrants labour lessens the labour attractiveness in manufacturing for Russian workers.
Thecoursetotheincreaseofworkingtimeunderminetheinterestofentrepreneursintheuseofnewtechnologies, preserve
the backwardness of Russian manufacturing, deprives the enterprises of competitiveness.
Surely, the way of working time increase in Russian industry is not perspective (Mazur, 2009).
In Russian economy it is necessary to take into the account the experience of the developed countries which
proves the necessity of both labour input decrease and the average annual hours actually worked per worker in
industry (Gubanov, 2012).
5. Conclusion
The developed countries and Russia have the following fact in common: the growth of industrial production on
the basis of labour productivity rise is accompanied by labour input decrease. This situation differentiates them
from developing countries where industrialization is accompanied by the growth of a number employees in
industry and the increase of labour input in it.
At the same time in the developed countries the reduction of labour input in industry though accompanied by the
employment reduction has the tempos higher than the last one. It provides grounds for employees free time
growth.
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In Russia the employment in manufacturing is decreasing quicker than labour input. It leads to the prolongation
of working time.
In the context of the problem under discussion it is necessary to further study the influence of reindustrialization
on employment dynamics in industry. If a number of employees grow, labour input contraction can give a new
impulse to working time shrinking.
In Russia they also started to speak about reindustrialization and creation of 25 million of effective working
places which makes the continuity of this problem investigation acute.
It is necessary to take into account how many hours workers work during their working life. It is known that in
Russia the workers retire 3-5 years earlier than in developed countries. It makes it possible to believe that longer
average annual hours actually worked per worker are compensated in Russia by a smaller number of years of
working life. It is evident that without solving this question the comparison of working time dynamics in
developed countries and Russia is not complete.
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