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Abstract. The last economic crisis has brought many questions and few
answers. The crisis has shown how economies are internally vulnerable to
external factors. Internal vulnerability is also attributed to the use of available
resources in the economy. The aim of the article was to find out how the
individual factors of industry and services contribute to total production and
economic growth. We used the method of growth accounting: a dual approach
that allowed us to track the contribution of individual inputs to production and
economic growth. We wanted to prove that if one factor had at least a 5%
greater share of overall growth than other factors for the whole economy, then
this factor would be the main one for the individual sectors of the economy as
well. Verification was carried out for two countries — Slovakia and Czechia in
the crisis and the post-crisis period (2008-2016). We note that there was only
one country whose main factor of economic growth was identical in both
sectors (industry and services) and for the economy as a whole. It was Czechia
and the factor was TFP.
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1 Introduction

After the second wave of the economic crisis, the economies began to gradually
recover from the consequences of a rapid but very intense crisis. Countries with the
pre-crisis economic growth tried to return the economy to previous performance as
quickly as possible. However, the crisis has highlighted a number of facts that need to
be taken into account when designing an economic policy. Thanks to the
implementation of modern technologies, the speed of process execution has increased.
The economy must respond promptly also in areas where it is very difficult. This
speed puts pressure on governments to devote more attention to the essence of their
economic growth they want to achieve.

Our goal was to investigate if there is any the difference in main factors involved
in production of overall economy and of the individual sectors. We used the methods
of growth accounting: dual approach. We wanted to prove that if one factor had at
least a 5% greater share of overall growth than other factors for the whole economy,
then this factor would be the main one for the individual sectors of the economy as



well. In the previous analysis we found that in the Czech case the TFP was such an
important factor (for the economy as a whole) throughout the monitored period. In the
case of Slovakia, it was capital before the crisis and TFP was during and after the
crisis. We wanted to find out if the same factors were decisive for industry and
services. We followed development in two countries - The Czech Republic and
Slovakia in the period 2008 — 2016.

In the second part we have compiled a brief overview of the literature from the
field of our problems. In the third part we briefly describe the used methodology and
the data we used. In the fourth part we observed the share of individual factors in the
production of the industry and services sectors. In the 5th part we summarized the
achieved results.

2 Literature Review and Research Background

Research on economic growth and country productivity has been one of the most
popular topics in economics for decades. Many researchers analysed empirically the
patterns of economic growth in the world. A major wave of the literature was inspired
by the seminal works of many authors — Abramovitz, Barro, [1, 2, 3, 4, 5, 17, 18] The
authors used different methods of analysis and quantification in their research. The
growth accounting framework is one of the methods used. The pioneers of this
method were [2] and [26]. Further adjustments brought [14, 15], or [19]. In these
analyses we use a standard Cobb-Douglas production function approach (as in [8, 19,
20, 25]). We mainly follow the explanation provided by [12, 13, 15].

The aim of the article was to find out whether the economic growth is achieved in
the same way in selected countries. At the same time, we want to find out whether the
economic growth has been extensive or intensive. We selected two CEE countries
(OECD term for 12 countries from Central and Eastern Europe). The Czech Republic
and the Slovak Republic are countries of the former commonwealth - Czechoslovakia.
Currently they are part of V4 countries. In 2004, they joined the EU and are also part
of other groupings (OECD, NATO). Despite the common history, the economic
development of the countries is not very similar. From the point of view of the
unemployment rate, the average unemployment rate over the last 24 years was 6.5%
(Czechia) and 14.2% (Slovakia) over the same period. Slovakia's inflation has an
average of 4.6% over the last 24 years, in the Czech Republic it is 1% less.

Foreign direct investment is also one of the factors for future economic growth. As
[10] mentioned the region of CEE is the fourth most attractive region in the world for
investors. Authors [6] found that foreign investment has been an important factor in
productivity growth of CEECs. There is a very visible impact of the crisis in this area.
While in the pre-crisis era, Slovakia was a leader in the volume of FDI, after the crisis
the situation changed. As [10] concluded, among the countries of the V4, the highest
attractiveness for foreign investors is reported by the Czech Republic whose strength
is the macroeconomic environment, and weakness is represented mainly by the
bureaucratic delays. On the other hand, the least attractive country seems to be the
Slovak Republic. [9]



As we mentioned, current rapid development forces the country to find effective
solutions. It therefore focuses on the productivity of the economy and, in particular, of
its components. It does not just focus on the input itself. As [11] state, an important
source of economic growth is, besides labor and capital, the aggregate productivity of
these factors. Growth of aggregate factor productivity is the result of qualitative
changes, also referred to as intense growth factors. A similar view in their work was
presented by [7,16,21], who expanded their exploration of another dimension in the
form of human capital as another factor in the production of the economy. In this way
they gained the dimension of the modern valuation of inputs into the production
process.

In our research and testing, we have retained our original function, not spreading it
about human capital. Our objective was to monitor the development of the share of
factors from sector to sector.

3 Methodology and Data

3.1  Methodology

Suppose we use the basic form of the Cobb-Douglas production function. Aggregate
output (YY) consists of consumption goods (C) and investment goods (). These goods
are produced from labour services (L) and capital (K). [19] Productivity is usually
represented as a Hicks-neutral augmentation (A) of aggregate inputs:
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The first step is derivation of the equation. The next one in this derivation is to
express the production function in growth rate form.
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A “roof” over the variables is denoting time derivatives. The corresponding ratios are
rates of change. This form of calculation means that the rate of output growth equals
the growth rate of capital and labour weighted by their output elasticities plus the
growth rate of the Hicksian shift parameter. These elasticities represent factor-income
shares sy ;S when inputs are paid the value of their marginal products:
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TFP defines the ,,residual* as the growth rate of output which is not explained by the
share-weighted growth rates of the inputs. [15]

We want to examine the changes in the input prices so we use the dual approach
provided by [13] or [12]. We start with:
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After the differentiation of (5) and dividing by Y we have
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We use the substitution and it brings us:
Y = sy (FK)sy (W L) 9)

where the identities sk and s_ represent the factor-income share and the sum of factor-
shares is equal to unit

SK +SL = 1 (10)
Variables “ f:W; K; L” represents growth rates. [12]

3.2 Data

All the necessary data for the calculation were available from one source: OECD. We
used the data on an annual basis, sample period was from 2008 to 2016. The data we
used to monitor the sectors was used in accordance with ISIC rev. 41"

In particular, the real interest rate used to measure the rental price of capital is
represented by the 3-month nominal interbank offered rate deflated by CPI inflation.
The real wage is calculated as the ratio of the nominal wage rate to the consumer
price index. The aggregate output is represented by GDP. The labour share was
calculated as a ratio of total labour costs and gross value added. (Table 1)

Table 1. Capital and Labour Shares.

Country Czechia Slovakia
Sector Economy Industry Services Economy Industry Services
Labour share in % (2008-2016) 4431 4431 453 4091  40.69 44.28

Capital share in % (2008-2016) 55.69  55.69 54.7 59.09 5931 57.72




The values of both countries are comparable and similar. The Czech or Slovakian
values are smaller than those of the United States (62%), G20 (61%), Japan (57%).

4 Development of individual factors and production in
industry and services

4.1  Industry - Crisis and post-crisis period (2008-2016)

In the crisis, the situation has changed mainly in the field of labour. In both countries,
the number of hours worked decreased, but the labour share of economic growth
increased significantly compared to the situation before the crisis. (Table 2)

Table 2. Industry - Average Changes and Shares 2008-2016.

Czechia  Slovakia Czechia  Slovakia
average share on GDP awerage change
Labour 0.0764 0.0582  Labour (-0.0039)  (-0.0056)
Capital 0.3406 0.2376  Capital 0.0053 0.0106
TFP 0.583 0.7042 TFP 0.0248 0.0320
Rental price of Capital ~ (-0.1618) (-0.3583)
Real Wage 0.015 0.0179

A significant change was brought about by the crisis in Slovakia, (Fig. 1) which
started to benefit from reforms and investments already made, and the increase in
production was mainly due to changes in the TFP. In Czechia, the situation has not
changed significantly, but the share of capital has declined. (Table 2)
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Fig. 1. Slovakia and Czechia - Industry - Input Shares on Output 2008-2016.

As stated in the OECD report [23], Slovakia has a rapidly growing economy and is
expected to continue this trend for several years, but its industry is predominantly
based on the automotive industry that is easily influenced by external factors. Besides,
the population of Slovakia belongs to the fastest aging population among the OECD
countries. Consistent with the fact that in Slovakia over the past few years almost 6%
of the population emigrated, at least half of whom were people with a minimum of
secondary education, the problem is whether there will be enough qualified labour.
And even with increasing automation in industry.

Industry has been boosted by a rebound in the automotive sector, which has
benefited from both demands from abroad and domestic orders in Czechia. (Fig. 1)
Exports grew solidly in 2015, helped by stronger demand from trading partners. As
the OECD notes [22], after reforming the tax system, the Czech Republic must
undertake further structural reforms (especially in the social sphere, the pension
system, ...) and complete the restructuring of state-owned enterprises in order to be
competitive.

As our results showed, our assumption of the same main factor was confirmed in
the case of both countries. (Table 2) Here TFP was the main factor.

4.2 Services - Crisis and post-crisis period (2008-2016)

The crisis has also changed the service sector. The share of this sector has declined by
10% on total output in the Czech Republic and Slovakia.

Table 3. Services - Average Changes and Shares 2008-2016.

Czechia  Slovakia Czechia  Slovakia
awerage share on GDP awerage change
Labour 0.096 0.046  Labour 0.0017 0.0039
Capital 0.335 0.6084  Capital 0.0090 0.0199
TFP 0.5691 0.3456  TFP 0.0188 0.0174

Rental price of Capital (-0.1544) (-0.3819)
Real Wage 0.0117 0.0177




As stated in the OECD report [24], productivity (TFP) increases in the service sector.
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Fig. 2. Slovakia and Czechia - Services - Input Shares on Output, 2008-2016 (own calculations)

It is true that the average level of productivity is higher in manufacturing than in
services, but modern services are rapidly catching up. From the perspective of our
countries, the claim for an increase in the impact of the TFP is confirmed in the case
of the Czech Republic. In the case of Slovakia, growth will continue to rise through
the increase in capital. (Fig.2)

Our assumption has been met by one country. It is Czechia. The TFP is the main
factor. (Table 3) Slovakia has had a development in the services sector mainly
dependent on capital, but the whole economy relied on changes in the TFP.

5 Conclusions

The crisis has changed the share of individual inputs, contributing to the creation of
economic growth in each country. A common feature of both countries is the
relatively small share of labour on the growth of economic growth. The impact of
labour is in fact negligible - both in terms of hours worked and in terms of wages.
However, capital prices declined throughout the period. Prices have changed much



faster than the volume of capital has changed. The development of the real capital did
not reflect the development of market prices.

Our assumption of the same major factor for the whole economy as well as the
sectors has been only partially fulfilled. There was complete agreement - the whole
economy + both sectors - only in case of Czechia. There has never been a case that
the main factor has been labour.

However, we cannot fully explain the reasons that led to such results. We believe
that in order to better understand the overall situation of these economies and their
economic growth, it is necessary to further analyse the concrete contribution of
individual sectors to economic growth. We believe that the sectoral analysis can find
the necessary answers and at the same time it is possible to estimate the effective
adjustment of the internal structure of economies. This can lead to a more effective
use of fiscal and monetary policy instruments as well as a better functioning of global
value chains. Therefore, this will be the subject of our further research.
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