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Abstract

The objective of this article is to analyse theolab productivity, or and working
efficiency of new European Union (EU) states, intiBacountries (Estonia, Latvia,
Lithuania), with emphasis on Estonia; and to cormpgaem on the EU level. Labour
market problems in Baltic countries have becomeenaord more important. When the
EU labour markets opened, some EU countries wamedoto face the problem of
partial workforce drain to richer countries wittgher wages. In addition, on the one
hand, Baltic countries have quite high unemploymatés, and on the other, many
vacant jobs — there is a lack of qualified work&artow salaries, among other reasons,
force many people to go to work in rich countriggiere wages are several times
higher. A number of proposals to increase labowdpctivity for both workers and
entrepreneurs have been listed in the summary.

1. Introduction

For an introduction, let us look at the backgrowidBaltic countries — Estonia,
Latvia and Lithuania. The Baltic States are northEuropean countries east of the
Baltic Sea. Baltic countries are located in NonthEurope and have a seaside; thanks
to that they are able to interact with many Europsauntries.

In 1940 the Soviet Union annexed the Baltic Staldey were a half century of
Soviet-bloc countries. This will help to understdmetter the economic backwardness
of the Western European countries.

After the Baltic countries had restored independei(®991), integration with
Western Europe was chosen as the main strategit goday they are liberal
democracies and their market economies in receatsydave undergone rapid
expansion in the early 2000s.

The Estonia's index of economic freedom is worldkeml 11th in the 2014 and
regional ranking 4th. Lithuania is 21th (11) andvia 42th (19). By comparison, the
United States index of economic freedom is the .12th

Before and after the economic depression, the B&tates were successful. The
Baltic countries had highest growth rates in GDEEurope between 2000 and 2007,
during periods of economic boom. Hence, these cmsnivere called the Baltic Tigers.
The term is modeled on four Asian Tigers.

The United Nations lists the Baltic States as coestwith a "Very High" Human
Development Index.

The Baltic States are members of the EU and theONgifice 2004. They were been
the only former-Soviet countries to join either NADr the EU at that time.
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Total population of Baltic States are 6 406 1551090
area 175,116 km2 or 67,523 sq mi; total GDP (PRBP1J)
$145.202 billion; GDP (PPP) per capita $22,666 801
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2. Methodology

The techniques and labour market survey definitiosed

Free movement of workers within the EU is the basicby the authors have been specified in OECD [1] Bbstat

document and it should be a favorable impact onBhe
economy. But on the other hand mostly one-way iRl
migration hinders development of these countriebgre
labour moves and created a fairly large socialiterss After
the opening of the EU labour markets, some EU c@amt
started facing the problem of partial work forceaidrto
richer countries with higher wages. This problenalso in

other new EU Member States. Baltic countries Iabou{he total

productivity, wages, and other economic indicat@ne
lagging behind Western European operators. Why?
Working efficiency in the Baltic countries has bee
analysed. The situations before the crisis, duthey crisis
and after the crisis will be viewed.
The growth of the entire economy, measured usioggyr
domestic product (GDP), will be viewed as backgdbun

n

[2].

Labour productivity is defined as GDP per hour veatk
The measures of labour productivity are presenseithdices
and as rates of change. [1]

Labour productivity per hour worked is calculatesiraal
output (deflated GDP measured in chain-linked vaam
reference year 2005) per unit of labour input (mead by
number of hours worked). Measuring labour
productivity per hour worked provides a better yiet of
productivity developments in the economy than labou
productivity per person employed, as it eliminates
differences in the full time/part time compositiard the
workforce across countries and years. [3]

Formulas of productivity measures [4]

Productivity measures by net sales

net sales + subsidies
number of persons employed
net sales + subsidies

Productivity of labour (thousand euros

Productivity per hour (euros)

number of hours worked by employees

Productivity measures by value added
value added

number of persons employed
value added

number of hours worked by employees

Labour productivity per person employed (on theida$é
value added) — indicates how much value addedriergéd
on average per person employed (is calculatedlas walded
divided by the number of persons employed). [4]

GDP is an indicator for a nation’s economic situatom
a measure of the economic activity. It reflectstittal value
of all goods and services produced. Expressing GOFPS
(purchasing power standards) eliminates differercqwice
levels between countries, and calculations on &ead basis
allows for the comparison of economies significantl
different in absolute size. [5]

Economic growth is defined as a production incresismn
output of a production process. In order to cateul@DP
growth rate in constant prices, GDP in current ggids
converted to the prices of the previous year arahgés in
volume are determined based on the level of thereate
year. The calculation of the annugtowth rate of GDP
volume is intended to allow comparisons of the dyita of
economic development both over
economies of different sizes. For measuring thevtiraate
of GDP in terms of volumes, the GDP at currentgsiare
valued in the prices of the previous year and thest
computed volume changes are imposed on the level of
reference year. Price changes therefore do nottaffee
growth rate of GDP. Accordingly, price movementdl wot
inflate the growth rate. [6]

GDP per capita in constant prices constant price® &
found and the ratio of the average population. ©fised in
constant prices GDP as an indicator of the wedlthations,
as it reflects the average real income in this trgun

However, the tool does not provide a complete degnof
economic well-being. For example, GDP does noteotfl
much of the unpaid work in households, nor do¢akié into
account negative effects of economic activitiesgchsas
damage to the environment. GDP per capita in cahsta
prices is based on rounded figures. [7]

GDP per person employed intended to give an overall
impression of the productivity of national economie
expressed in relation to the EU-27 average. Theimel
index of GDP per capita in PPS is expressed itioalao the
EU-27 average set to equal 100. If the index obantry is
higher than 100, this country's level of GDP peacés
higher than the EU average and vice versa. Bagicds are
expressed in PPS, i.e. a common currency thatredtes the
differences in price levels between countries alhgw
meaningful volume comparisons of GDP between coasitr
The index, calculated from PPS figures and exptesgith
respect to EU27 100, is intended for cross-cquntr

time and betweeoomparisons rather than for temporal comparis@is. [

The theoretical bases of labour productivity hawesrb
brought in more detail in the authors’ earlier wofR - 24]
and in the works of other authors [25 - 27].

All figuresare the authors’ illustration.

3. Analyses of Gross Domestic
Product

The growth of the entire economy, measured usioggyr
domestic product (GDP), will be viewed as backgobun
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The Baltic countries GDP fell strongly in 2009, hat
subsequent years was the growth rate as beforectmomic

crisis.

decline in 1999. If an annual real GDP incremenimufre
than 10% can be considered excellent, then thdt ias2009
(14.1%) was one of the
development of the Estonian economy before and #fe

largest in the world. The2012 are highest in the EC. However, in 2013 ory@Q[6]
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crisis was one of the fastest in the EC. Yet, tim<led to a
very deep recession, which was one of the greatette
world, as well as in the EC, and lasted for ninartgrs. Thus,
The trend line shows the cyclical development of ththe country covered two extremes. On the other hiardiso
Estonian economy (GDP). In addition to the economishows that the reforms carried out in the past waceessful
decline during the years 2008 — 2009, there was als and established a base that enabled exiting thsiscri
successfully. In particular, this meant creatingofarable
conditions for business. Again, GDP growth in 2Cdrid
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-2 2010Q3 | 2010Q4 | 2011Q1 | 2011Q2 | 2011Q3 | 2011Q4 | 2012Q1 | 2012Q2 | 2012Q3 | 2012Q4 | 2013Q1 | 2012Q2 | 2013Q3 | 2013Q4 | 2014Q1 | 2014Q2
—o—Estonia 5 6,6 9,5 84 85 4 36 25 3,2 4 1,5 15 0.4 -0,3 =11 25
—B—Latvia 25 3,7 3,2 51 57 5.3 56 48 53 54 6,7 45 41 3,6 23 35
—f—Lithuania 16 46 54 64 8,7 54 4.3 3.1 3.4 34 3,8 3.8 24 3,4 31 3

Latvia and Lithuania's economy developed rapidiyt b

Figure 1. GDP percentage change compared with the same quafrtee previous year [6]

Estonia in 2013Q4 and 2014Q1 was step backwardsi@hi

Latvia y = -0,6393%+ 23,604% - 328,374 + 2140% -

6670X + 10091x + 3129,5;

Table 1. Gross domestic product at market prices. PPS pgaabitant [28] R? = 0,9799 (2
2002 2007 2008 2009 2011 2013 Lithuania y = -0,7258%+ 26,847% - 376,26% + 2495,7% -

Est 10200 17500 17200 14900 17400 18600 8058,5% + 12781x + 2237,9;

Lat 8400 14300 14600 12700 15000 17300

Lit 9100 15500 16100 13600 16900 19100 R?>=0,9704 3)

GDP per capita (PPP) is an important indicator sfade’s
standard of living, which takes into account prievel
differences. The figure shows that the economy s
highest during the years 2007 - 2008. A larger roalker
recession took place in 2009, which is called thsiyear.
In the following years economy grew. In 2011, th&slJas
well as the EU 27 as a whole, including Germanyedamn,
Latvia and Lithuania, reached a record level pepitaa
Finland and Estonia were short of the 2007 - 2@98l1[28]

20000

17000

14000 4

11000 4

8000 -
Esty = 0,1016X- 4,7524% + 76,919% - 512,06% +
1694,7x + 2636,5; R= 0,9603 ©))

Laty = 0,1224% - 5,6236% + 90,097% - 590,44% + 1715,
6x + 1345; B = 0,9549 4)

Lit y = 0,0034X - 0,1272% + 0,8085% + 16,0695 -
201,26% + 869,14x + 2456,9; R= 0,9736 (5)

Between 1995 and 2007, GDP per capita in consticgp
in Estonia increased by 2.48 times, by 2.31 times i
Lithuania and 2.67 in Latvia. The economic crisis
1) significantly brought down the levels and in 20Lthuania

Figure 2. GDP at market current prices. PPS per inhabitarg][2

The 2007 level exceeded Lithuania and Latvia omly i
2011 and Estonia in 2012.
The trend lines GDP at market prices (PPS) peiitduat:

Estonia y = -0,7278x+ 26,445% - 360,48% + 2286,3X -
6903,2% + 10389x + 4785,6;

R?=0,9682
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was the only country that managed to exceed psisdavels,
in fact, Estonia and Latvia were also short oflthe| of the

4. Analyses of Labour Productivity

Table 2. Labour productivity per person employed, index EG2I00 [29]

Toivo Tanning and Lembo Tanning: Labour ProwitgtTrends Analyses in Baltic Countries to 2014

year 2006.

—fp—E stonia —&—— L atvia
—¥——Lithuania

Polynom (Estonia)

Polynom (Latvia) == = Polynom (Lithuania|

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Figure 3. Real GDP per capita, euro per inhabitant, 1995 1207]

2010 2011 2013

Est
Lat

Lit

68.8 69.7 69.3
60.7 63.7 66.9
68.1 72.2 74.6

66.9% and 74.6% in Lithuania, similar to the EU rage.
The indicator was highest among EU member states in
Luxembourg (163.9), Ireland (135.5 ) and Belgiur@qB)
and lowest in Bulgaria (43.4) and Romania (51.7).
Productivity was 1.5 times higher than the EU agerin
Norway (156.7) and the USA (146.2).

However, the prevailing trend is that regardlesgrofwth
in productivity elsewhere, the indicator rises ocesbly

Luxembourg has highest productivity within the Ebda quicker in Estonia and also other new EU accessibas in
also globally and Norway has the highest produsgtivi veteran and wealthy EU-15 countries.
outside the EU. In 2013 was 10 EU member higher When analysing productivity in EU-27 (added value

productivity > EU=100: Luxembourg = 163.9; Ireland
135.5; Belgium = 127.3... EFTA countries Norway =615
and U. S. (2010) = 146.R9]

100

80

60

40

20

Post-socialist countries have lower productivitpwever
the levels of Malta and Cyprus are somewhat highae
EU-15 state Portugal has somewhat higher prodtytikian
Estonia. EU post-socialist states Slovenia, Slaakungary
and the Czech Republic have even higher produgti@f
the EU candidate states, Estonia is exceeded bwpti@ro

99,4

Figure 3. States with lower productivity < EU=100, 2013 [29]

46
7 7

464371
706 69,3 g4

while Turkey remains at the same level.

In Estonia yield per worker, i.e. productivity gre20
times during the period under examination; howeiveame

to a pause during the economic crisis.

In contrast, in 2013 in Latvia, yield per one warkeas

produced by one worker) by sectors of the econonaythe
size of companies, one cannot draw an equipolieqgl in
force or effect) conclusion regarding productivind the
number of workers engaged in the company. It igltmmed
by the particular sector of the economy. For instan
productivity among energy and water management
companies is highest in small firms with up to 9spas on
payroll. On the other hand, for companies activéhinlease
of movable property, accommodation (housing) corfgsan
and among all the sectors of the economy takerthegas
an entity, productivity is highest in big firms tremploy 250
or more workers. Highest productivity among textdad
habiliment (articles of clothing) firms can be robtén
companies with 10 - 49 workers; the same can e feai
timber companies with 50 — 249 workers [30].

A more detailed analysis of the productivity indaa of
Estonian companies and the labour expenses inntipriees,
i.e. the predominant share constituted by salaisesrought
below. In Estonia, productivity differs little famompanies in
the size of up to 249 workers. In 2003 and 200mMdiwith
50 —-99 workers boasted the largest productivity2@@5 it
was companies with up to 9 workers and for the oéghe
surveyed period, companies with 100 — 249 workers
dominated. Invariably, large companies with smaller
productivity had 250 and more workers. This can be
accounted for by the fact that smaller companie liarger
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flexibility in management, a smaller number of #acy
personnel and also because the workers of smalp&oiss
are more likely to be “jacks of all trades” than liig

companies. In big firms productivity is sapped,aageneral
rule, by large overheadEstonian labour productivity growth
in 2010 was 4.6% and -1.7% in 20131]

Table 3. Labour productivity. Euro per hour worked. [3]

2000 2001 2002 2003 2004 2005

2006 2007 2008 2009 2010 2011 2012 2013

Estonia 7.0 7.4 7.7 8.2 8.7 9.2
Latvia 4.2 4.5 4.7 5.0 5.5 5.9
Lithuania 5.6 6.2 6.5 7.1 7.5 7.7

9.7 10.3 10.0 10.3 10.8 10.8 11.2 11.2
6.3 7.9 78 7.2 7.6 7.9 8.2 8.4
8.2 8.7 8.8 8.3 9.4 10.1 10.3 10.6

In Norway, the indicator for euro per hour workedsh
grown from 49.3 thousand to 69.6 thousand duriegydmars
1990 - 2011, in Sweden from 29.8 to 45.5, in Fidl&lom
25.7 to 39.7, in Denmark from 37.4 to 53.4, in E&from
33.4 to 45.6, in Germany from 31.2 to 42.8; andrduthe
period from 2000 — 2013 in the EU (27 countriesnfr27.8
to 32.1 thousand. Norway (69.6 thousand) and Luxenmth
(58.2 thousand) have highest productivity per heoirked in
Europe and also globally. [3]

Table 4. Labour productivity per hour worked, index EU27 601[32]

2002 2008 2009 2010 2013
Estonia  43.4 55.6 59.2 60.4 60.8
Latvia 33.4 45.8 48.2 51.7 56.9
Lithuania 45.3 54.1 51.1 59.6 66.4

Table 5. Labour productivity per hour worked, euro, index026100, %
change over previous year [3]

2006 2009 2010 2013
EU (28) 102.1 101.6 104 106.3
Germany 103.6 102.7 104.5 107.2
France 102.9 101.3 102.5 104.5
UK 102.2 101.2 102.3 100.8
Italy 100.4 97.9 100.2 99.6
Bulgaria 103.4 106.9 111.7 121.6
Czech Rep 106.7 110.1 111.9 112.7
Estonia 105.0 111.6 117.2 121.6
Latvia 106.8 122 130.2 143.1
Lithuania 106.7 107.5 122.6 137.5
Hungary 103.6 102.1 102.7 107
Poland 102.9 109.2 116.8 126.6
Romania 106.2 115.2 114.6 120.5
Slovenia 106.1 110.2 113.3 117.4
Slovakia 105.8 113.4 118.5 126.7

Compared to 2005, labour productivity per hour lin18
of the new post-socialist EU countries has incréaae a
more rapid pace than the EU 27 average. Irelandthad
greatest increase of the old EU member states 3L Bhd

Labour productivity grew for all countries until @®. In
2008 some countries, including Estonia (-2.8), eepeed a
decline. In 2009, all countries, except Estonia &udand
were experiencing a decline. In 2011 hourly labour
productivity only decreased in Estonia comparedthe
previous year.

Table 7. Labour productivity per person employed on the dasfi value
added of Estonia (QIl), thousand euros [33]

Total Man Con Transp Trade
2002 25 24 21 33 24
2003 2.6 2.6 2.4 3.4 2.4
2004 2.8 2.7 2.8 3.5 2.8
2005 33 3.2 3.8 33 34
2006 3.9 3.5 4.9 3.3 4.2
2007 4.7 4.4 6.1 4.3 5.0
2008 4.6 4.6 51 4.4 4.8
2009 3.7 34 35 3.9 35
2010 4.1 4.6 29 3.7 3.9
2011 5.0 6.0 3.9 5.7 4.8
2012 54 5.9 5.1 6.0 5.3

Man - Manufacturing

Con - Construction

Transp - Transportation and storage
Trade - Wholesale and retail trade

From the second half of 2006, productivity per evypd
person in reference to sales revenues was ovendGand
euros. A dramatic decline occurred in QI of 2008jolr was
followed by a slow growth, whereas QIll and QIV 2010
were record-breakers. Admittedly, Estonia has mitdexit
from the economic crisis mainly along the intengivad, i.e.
on account of productivity growth.

Productivity per employed person in reference tdead
net value has changed due to other regularitiedatésas in
QIV of 2010, Estonia reached the level of the three
successful pre-crisis quarters of 2007. Wherea®Iw of
2010, the level was already 1.5 times higher than

Latvia among the new members (133.6). Hungary Ihad t productivity in the deepest slump of the crisi€ihof 20009.
smallest growth (104.6) among new members, whicB wa After the crisis, productivity recovered quicker in

even lower than the EU 27 average. The level obitiat
among the new member states was average.

Table 6. Labour productivity per hour worked. % change opevious year

(3]

2001 2008 2009 2010 2011 2012 2013

Est 5.9 -2.8 25 5 0.1 35 0.1
Lat 6.5 -8 -1.5 6.7 2.9 4.7 21
Lit 11.8 1.9 -6.5 14 7 1.9 2.9

reference to sales revenue than in reference tecaddlue,
which is an indicator of the runaway selling priedter the
crisis.

While the above analysis by quarters supports the
assumption that during the period of the econonmisisc
changes take place extremely rapidly, as a consegquan
analysis with one year precision will not providecarrect
picture of upcoming changes.
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Table 8. Productivity per employed person for Estonian canigs, particularly large increase, where it grew to 60, Ebiros (in

fhousand euros, 2005 — 2012 (33 comparison, the same indicator was 37,350 eurosuoh
2005 2008 2009 2010 2012 companies in 2005), amounting to an annual growth o
0,
Turnover 72.1 93.6 812 954 1171 18.1%.

As a whole, labour productivity and hourly produitsi

VElne eabian el S0 M S A9 based on added value reached record levels fopaipanies

in 2010. SME still remained below the 2007 levetl dar

a@&npanies with 10 to 19 employees, below the 2@08l!
On the other hand, companies with more than 20 @yepk
already reached record levels in 2010.

Sales revenue per employed person was 44.3 thous
euros in the first quarter of 2010, which is mdmart in the
previous year but still falls short of the average2007 and
2008.

The productivity of the business sector in refeeemd  Taple 9. Hour productivity on the basis of value added ofolim (QII),
added net value increased by 18% in 2010, while theuros, 2002 - 2014 [33]
companies’ average labour expenses per employesbrser

. Total Man Con Tran Trade
remained at the level of 2009. =)

Based on sales revenue, labour productivity perleyad 2002 5,69 5,56 4,79 7,35 543
person grew steadily for all companies until 2088, did 2003 6,14 6,01 5,50 7,67 5,62
hourly productivity based on sales revenue, thegreat 2004 6,52 6,20 6,46 7.16 6,46
dhechn?] of tS.Zd% f';lnd 10}(1)% res”pect;:/ely fr?llo;vetli_loh, 8;[? 2005 761 7.16 8.56 735 773
the other hand, is much smaller than the declindo i 9.08 709 1112 735 9.71
business output or real GDP. However, already tt02®o0th
indicators reached record levels. 2007 10,99 10,03 13,80 9,65 11,63

A similar comment also holds for labour productivitnd 2008 10,93 10,35 11,95 9,91 10,99
hourly productivity based on added value of Esto8il, in 2009 9,03 8,04 8,29 9,12 8,35
2010 labour productivity per employed person basedales 2919 9,81 10,44 6,86 854 9,25
revenue in smaller f|rn_15_ remained below the labot 5,4 11,97 13,52 9,05 12,88 11.33
productivity of the pre-crisis years. However, gtbwas

. . . 2012 12,76 13,14 11,51 13,62 12,45
strong in large companies with 250 or more empleyee
where it grew to 103,500 euros (in comparison, shene 2013 13.13 Loy L2y Licte dear
indicator was only 64,600 euros in 2005). This #sbto the 2014 13,28 13,62 11,47 16,14 12,73
sum of _aII_ companies achieving the greatest IabmwIan  Manufacturing
productivity in 2010. Con - Construction

Hourly productivity based on sales revenue in 280  Transp - Transportation and storage
remained low for companies with up to 20 employedsije  Trade - Wholesale and retail trade
larger companies already reached record levelsinA¢grge
companies with 250 and more workers experienced a

18

=G Tota|

—#— Manufacturing /X

15 1
—4— Construction

—>—Transportation /\A
12 4

—¥—Trade

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Figure 4. Hourly productivity based on added value of Estd@é#), 2002-2014, euros [33]

During the years 2002 — 2004, hourly productiviaseéd 2007. The following crisis, on the other hand biguthe
on net added value in transportation was betten tiie  productivity of builders sharply below the averagéhough
Estonian average. The construction boom beganra@008 the builders’ productivity grew significantly in 20 and
raised hourly productivity in construction to a g level 2012, it remained lower than in other economicasct
than the state’s average; the difference was ealpegreat in While productivity in the processing industry remed
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lower than the average both before and during thsésgit

excellent drawings for a machine designed by arnneeg

was the highest in 2010 and 2011. In 2012 howevewill still usually be finished in metal by workers.

productivity in transport slightly exceeded indysBoth one
and the other were better by specific quartergaemt years,

thus they were equal.

Productivity in the retail and wholesale trade dgrihe
years 2005 — 2008 was higher than the average awer |

after the crisis.

As a rule, there were no significant differencesthe
productivity of different sectors of the economyfdre or

after the crisis, excl. construction.

Taking into account this publication and the presiovork
of the authors [9 - 24] have made the following aasions

and suggestions.

4. Conclusions and Suggestions

4.1. Conclusions

1. Companies came out of the economic crisis byrges

of hiring professionals, engineers and customesicestaff.

2. Companies were brought out of the economicshyi

the growth of labour productivity.

3. The importance of large companies, especialbseh

with 250 and more employees, was decisive.

4.2. To increase Labour Productivity the
Following Should be Taken into Account

1. By the employee.

1.1 Objective factors (different innate abilitieslents,

working and living conditions),

1.2 Subjective factors (self-realization, motivatio
commitment, a desire to work better, ambition, edioo,
qualification, a variety of mental and physical lieis,
laziness, negligence, drunks, the courage to ggt oals

and the desire to strive for them).
2. By the employer (the company).

2.1 Objective factors [better organization of wousjng

4. Each company, sector of the economy and regsrite
peculiarities, and taking these into account woulttease
labour efficiency.
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