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productivity in all periods). On the contrary the biggest negative influence was
recognised in periods 1997 - 2000 at sector F - Construction. In next period was not
recognised negative influence. In years 2000 - 2003 gross value added had stable annual
addition (graph 1). In this period grew labour productivity (1.047) faster than gross
value added. Positive influence to growth labour productivity had sector G - Wholesale
and retail trade; repairs and I - Transport, storage and communication. In two intervals
declined average annual growth rate of gross value added (graph 1). In period (1995 -
1999) labour productivity declined by negative impact of sector K - Real estate, renting
and business activities (-1.64%). In next period (2006-2009) average growth rate of
labour productivity was higher, than average growth rate of gross value added. The
positive influence had sector D - Manufacturing and G - Wholesale and retail trade
repairs. In all intervals (business cycle phases) had weak or no influence sectors: N -
Health and social work, M - Education, L - Public administration and defence
compulsory social security, O - Other community, social and personal service activities.

‘Tab. 3: Contribution of sectors to annual changes in capital productivity (%)

NaCE 1995-1957_1997-2000_2000-2003 2003-2006 2006-2009

ToTAL 131 105 127 271 146
huntngand i

040 018 009 011 005

BFishing 000 000 000 000 000
C Mining and quarrying 020 008 012 004 010
D Manufactur 126 ORI o>
EElecriciy, gas and water
supply

048 023 001

FConstruction T e o

H Hotels and restaurants o
e oo

employed persor
- Caech statistical Office; own calculation

000

Table 3 shows contributions of each sector to change of average capital productivity. It
is clear, that development of capital productivity has no similar development as gross
value added. In periods ((1997 - 2000 and 2003 - 2006) increased increments of GVA
and capital productivity. The main and positive influence to growth capital productivity
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had sector D - Manufacturing. In period 2000 - 2003 was stable growth GVA, but the
capital productivity declined. This effect is caused by growing capital-labour ratio.
Detailed analysis found, that the highest growth rate of capital - labour ratio (gross fixed
capital per working hour) was in F - Construction. H - Hotels and restaurants and D -
Manufacturing. These sectors had negative influence on capital productivity. In period
1995 -1997 has been in sector I - Transport, storage and communication significant
change, (growth) in growth rate of capital - labour ratio. The effect of this change had
time lag in period 2000 - 2003 with positive effect to capital and labour productivity. In
time periods of declining increments GVA (2006 - 2009) was average growth rate of GVA
and capital productivity similar with positive affect of sector D - Manufacturing and G -
Wholesale and retail trade; repairs. Sectors N - Health and social work, M - Education, L -
Public administration and defence; compulsory social security, O - Other community,
social and personal service activities had weak or negative influence to development
capital productivity like to development labour productivity.

The next part of analysis is deal with elimination of structural influences in followed
indicators. If we measure changes of average labour or capital productivity, we have to
consider fact, that growth rate of labour or capital productivity is influenced by changes
in structure of employment or investment. The growth rate of labour productivity is
accelerate if employee from sector with low labour productivity (agriculture) pass to
sectors with high labour productivity (industry or some king of services). Index of
labour or capital productivity is index of variable structure, which we can analyse by
helping of stable structure index and structure index. This method eliminate influence
which is caused by changes in structure GVA. The result - development of capital
productivity was no influence by structural changes.

Tab. 4: Structural influence in productivity indexes
Todexing: 19551957 _1597-2000_2000-2003 _2005-2006 _2005-2008
Change of average labour
producty
Influence of char

Jabour productvify in each 1026 1046 1045 1017
sectors

Influence of structure change

ingross value added on

change labour productivity

Change of apital

productv

Influence of change av

capital productivity in each

sectors

Influence of structure change

ingross value added on 0338 1001 1001
change capital productivi

0997 1025 1047 1052 1018

Source: Coech Statstical Ofce; own calcalation

More detailed analysis of labour productivity has showed, that in period with high
growth rate of GVA (1995 -1997 and 2003 - 2006) was development of labour
productivity affect by structural changes. In time period 1997 - 2000 average sectors
labour productivity is annual grows (1.015) but in consequence of change structure GVA
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is labour productivity declining (0.997). Opposite effect we can follow in period 2003-
2006, when average growth rate of sectors labour productivity was the same as at
previous period (1.046) - see Table 4 - but effect of changes in structure of GVA caused
higher growth rate (1.052). Structural changes aren't significant in the other intervals.

Conclusion

Cycle development of gross value added (GVA) in last 15 years was divided in to 5
different periods. Two intervals (1997 - 2000 and 2003 - 2006) had increasing growth
rate of GVA, two intervals had (1995 - 1997 and 2006 - 2009) declining growth rate of
GVA and one (2000 - 2003) had stable growth rate of GVA.

‘When we compared growth rate of GVA and growth rate of productivity in each interval,
we found out similar trend between average growth rate of GVA and average growth
rate of labour productivity. Development of capital - labour ratio is influenced by time
lag. At first increase capital - labour ratio and then gross value added. Average annual
‘growth rate of capital productivity has opposite development than capital - labour ratio.

Next analysis is deal with sectors reaction to changes in business cycle. The sectors
which have main contribution to growth rate of GVA (1997-2000 a 2003-2006), capital
and labour productivity were found out. In period of faster growth rate of GVA, following
sectors had contribution: D - Manufacturing (change of labour productivity in D caused
‘more than half of change in labour productivity in Czech economy) a G - Wholesale and
retail trade; repairs. In period of stable growth rate of GVA (2000-2003). main
contribution had to growth rate of labour productivity sectors: G - Wholesale and retail
trade; repairs and I -Transport, storage and communication. Capital productivity is
decline as a result of considerable increase of growth rate capital-labour ratio in sector F
- construction. In period of declining growth rate of GVA (1995-1997 a 2006-2009),
‘main influence had K - Real estate, renting and business activities, G - Wholesale and
retail trade and D - Manufacturing. Sectors like N - Health and social work; M -
Education, L - Public administration and defence; compulsory social security, - Other
community, social and personal service activities had small influence on labour or
capital productivity.

Analysis of structural effect in productivity indicators shows that change of structure of
GVA is influenced mainly by indicator of labour productivity in periods of rising growth
rate of GVA.
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Abstract
‘The analysis of economy performance is primarily deal with the size and int

] output but, for better understanding i necessary to consider the si
infensity (productivity) of inputs. Productivity is one of the main factors which
influences and determinates economic growth, The main aim of his paper is o
compare development of sectoral productivity in contest of development business
eycle. The paper analyses and compares productivity development with development
of economic output in each parcicular sector (CZ - NACE) of national economy. The
articl is searching different reaction in particular sectors of national economy on
development of business cycle. The nest aim is to make analysis of indicators
productivity and to find out some difference in development of particular sectors. The

oretic basis s theory real business cycle and neo-classical models of Salow,
‘The main the source of data was Coech Statistical Office (National accounts). Used.
dates were behind years 1995 - 2009 (15 years). The main used indicators were
Iabour productivity, capital productivity and capital - labour ratio. The sense of
productivity analysis is to separate total productvity on the part which appertain o
each particular sectors with context of development business cycle and changes in
employment structure.
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Introduction

The analysis of economy performance is primarily deal with the size and intensity of
total output but, for better understanding is necessary to consider the size and intensity
(productivity) of inputs. Output of economy and others macroeconomics indicators are
not fixed, but they are developing in time. Productivity is one of the main factors which
influences and determinates economic growth. Productivity is developing in time too.
The question i, if productivity development is similar as business cycle development in
each particular sector of national economy.

1. Literary Survey

Lucas (1977) defined business cycle as fluctuations of output about trend. Economic
fluctuation is consider theory of rational expectations (Lucas 1987) or theory real
business cycle (Edward Prescott, Robert Barro)

Productivity is define as the ratio of output to input (Coelli 2005) from microeconomic
and macroeconomics point of view. The growth rate of productivity is difference
between output growth rate and input growth rate (Fried 2008). The economic theory
of productivity measurement goes from the work of Robert Solow (1957). They
formulated productivity measures in a production function context and linked them to
the analysis of economic growth. The aim for productivity measuring is to evaluate
efficiency of using factors of production. Productivity increasing is one of the main
factors for raising competitiveness firms or all economy. There are many different
productivity measures. The choice between them depends on the purpose of
productivity measurement and, in many instances, on the availability of data. The
simplest and the most frequently-encountered measure is labour productivity. Labour
productivity is defined as gross value added or gross output per worker and per worker-
hour (0'Mahony at al. 2008). This indicator is related to the efficiency of production or
the contribution to GDP per worker (Praag, Versloot 2008)

The capital input measures the service flows from the level of the physical capital stock
(Yasser, Joutz 2005). The capital productivity index shows the time profile of how
productively capital is used to generate value added. Capital productivity reflects the
joint influence of labour, intermediate inputs, technical change, efficiency change,
economies of scale, capacity utilization and measurement errors

Main factors which can influence productivity are

government's policies
‘macroeconomics state of economy (business cycle, investment, interest rates)
international competition in market

kind of economy sectors and decision making of management

Mentioned factors shows, that productivity is influenced by internal and external factors
(Novotn4.Volek, 2008)

2. Material and methodology

The main aim of this paper is to compare development of sectoral productivity in
context of development business cycle. The paper analyses and compares productivity
development with development of economic output in each particular sector (CZ -
NACE) of national economy. The theoretic basis is theory real business cycle and neo-
classical growth models of Solow. The analysis is concentrate on the Czech Republic. The
‘main the source of data was Czech Statistical Office (National accounts). Used dates were
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behind years 1995 - 2009 (15 years). To carry out temporal and spatial comparison it is
convenient to part from indicators purified from inflation. Therefore macroaggregates in
prices of 2000 were given priority. The main used indicators were labour productivity
(output Y / worked hours L), capital productivity (Gross fixed capital formation K /
worked hours L) and capital - labour ratio (Gross fixed capital formation K / worked
hours L). The sense of productivity analysis is to separate total productivity on the part
which appertain to each particular sectors with context of development business cycle
and changes in employment structure. When we find out size of contribution or
decrease particular sectors, it is useful go out from index variable structure like
comparison two arithmetical averages, i.e.:

ST )

first arithmetical average is only analyzed particular sector in prices of current period,
others sector is in the second arithmetical average in prices basic period (Jilek. Vojta
2001)

Labour productivity is extended about calculation of labour productivity indicator. This
indicator is cleanup from influence of structure output (added value). Index of labour
productivity we can understand as index of variable structure.

I XL Ty TN _IAL Tnk_ X%
%

5 TETLETE 1L %L

where: ¥is product (GDP),
Lis labour (working hours)
Tabour productivity of f sector.

This index we can write as harmonic average or arithmetical average. Difference
between harmonic and arithmetical average we can find when we make analysis of the
of constant structure index (filek 2004).

If we want to stabilize structure of product (current period) and analyze structural
influence in labour productivity, it is suitable for comparability go out from two
harmonic averages in form:

This arithmetical average goes out from sector indexes of labour productivity. Weight of
particular sector goes from numbers of employed in current period.

Annual average indexes (average growth rates) of productivity were calculated using
the geometrical average:

where: ¥ average growth rate
K;...k, ...chain indexes of productivity

..., ... values of each productivity indicators

3. Results and discussion

The fluctuation of output means raising or lowering rate of GDP (domestic product)
growth which can be alternatively expressed by growth rate of gross value added.
Toward the purposes in methodises of described analysis, indicator gross value added
and its development was chosen, because at determination value added for individual
aggregation of branch within NACE- CZ would arise problem with allocation net taxes
from production.

108
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1096 1997 1998 1599 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Fig. 1: Index of gross value added in Czech Republic

‘Source: Ceech Statistcal Offce (CS0): own calculation

Whether fluctuations in business cycle are in harmony with fluctuation in productivity
of labour respectively in capital productivity respectively technological equipment of
labour by capital can be theoretically found out by comparison average growth rates of
gross value added for monitored partial period with development of average annual
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growth rate propriate indicators of productivity respectively technical equipment of
Tabour (Tab. 1 and Fig. 2).

Tab. 1: Development of indexes productivity in Czech Republic

19951997 _1997-2000_2000-2003_2003-2006_2006-2009

L0 10135 10 10664 10147

“Average annual growih rate
of abour productivity 10248 10470 10521 10179

10105 09873 10271 10146

Source: Czech Statistical Offce; own calculation

In years 1995 - 1999 plus further in years 2003 - 2006 was average growth rate
productivity of labour inferior to average growth rate coarse added funds. In years 1995
- 1999 and further in years 1995 ~ 1999 and further in years 2003 - 2006 was average
‘growth rate of labour productivity lower than average growth rate of gross value added.

10700
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+ Gross value saded
abour productity
10200 - oapital productiity
cpializbor ratio

10300
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00900

00800
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Fig. 2: Average annual growth rate of indicators
Source: Ceech Statistical Offce; own calculation

At average rate of capital-labour ratio is obvious time lag i e. at first rapidly equipment
of labour by capital grown and after it growth gross value added followed. Average
growth rate of capital productivity is in contrast with indicator technical equipment of
labour by capital. Relation of indicator of capital-labour ratio with productivity
indicators can be written:

where: ¥ represents output of economy i. . GDP, respectively gross value added

is indicator of capital, resp. labour productivity
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Same link between those indicators are valid also for indexes i. e. growth rate (it is the
case of multiplicative model) whereof is resulted relation of capital productivity and
technical equipment of labour. If technical equipment of labour is increased i. e. long -
term possession on unit of labour is increased and labour productivity will not change
(capital growths faster than output of economy (V)). capital productivity will get
decreased. This situation can come in case, when size of capital growth but is production
capacity is small (infrastructure investment). The growth rate of capital is higher than
growth rate of economy output. On the contrary, capital productivity is growing, when
the growth rate of economy output (V) is higher than growth rate of capital (K). i. e.
higher capital - labour ratio leads to higher labour productivity.

Tab. 2: Contribution of sectors to annual changes in labour productivity (%)
NaCE 1995-1957 _1997-2000_2000-2003 _2003-2006 20062009
033 248 170 521 179

T 023 013 008

BFishing 000 000 000 000
C Mining and quarrying 018 004
142 08s

005
003

TTransport,
communication
J Einancil intermeds

KReal estate, renting and
business activities
L Public administration
and defence; compulsory.
social security
M Education 010

and social work 021

Social

and personal service 005 007
activ
P Private Households with
emploved persons

000 000

Source: Coech Statistical Ofce; own calcalation

Results of sectors contribution have been gain by analysis of index average labour
productivity (table 2). average capital productivity (table 3) in two next period with
helping average growth rates. Sectors contribution is express by percents. Gross value
added (GVA) had higher increments in periods 1997 - 2000 and 2003 - 2006. The
impact was in the average annual growth rate of labour productivity. The main influence
to increasing growth rate productivity had sectors (table 2) D - Manufacturing (more
than 60 %), G - Wholesale and retail trade; repairs (about third from all change in labour
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