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Overcoming of Lag in the Capital to Labor Ratio
in the Slovak Economy*

Karol MORVAY — Martin HUDCOVSRY

Abstract

The paper examines the problem of capital to latadio lag in the Slovak
economy. It proves that the undercapitalization &igsificantly eased since the
year 2004 in Slovakia. The undercapitalization,aihivas perceived as a barrier
to a higher performance of former transition ecoreswas mainly present in the
sectors, which have already been traditionally ex@nted in the former social-
ist economies. It was not such a problem for ssotdrich newly formed only in
the post-socialist period. Although the Slovak ecoy lagged in the capital
intensity behind the most advanced economies,asitign of the Slovak Republic
was relatively favorable in the group of CentraldaBastern Europe. However,
in the process of undercapitalization overcome, $kevak Republic did not ex-
perience similar structure of fixed capital fornmtias it is in the most advanced
economies. The dynamics of machinery and equipaeeumulation was par-
ticularly high along with the insignificant accunatibn of intellectual assets.

Keywords: capital to labor ratio, gross fixed capital formati, fixed assets
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Introduction

Lagging in the capital to labor ratio (i.e., unchgitalization) was perceived
as a barrier to higher performance of the formamdition economies of Central
and Eastern Europe. The economic theory perceilraages in the capital to
labor as an explanatory factor for the economievijicand convergence of their
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level (see Solow’s Growth Theory). In this papee examine how the Slovak
economy overcame this problem of undercapitalipati¥e assume that during
the transformation of the economy, the level ofitedpo labor ratio improved

significantly, but such development was differeteihby sector. It is also possi-
ble that there were significant differences withlie group of former socialist
economies of Central and Eastern Europe.

Literature Review

In the well-known simple production function, thetput quantity is a func-
tion of labor (L) and capital (K). The K/L ratio dpital to labor) is generally
used to express the capital intensity. Several megibde papers addressed the
topic of how changes in capital volume and capit@nsity affected economic
growth and the convergence of CEE countries. Famge, Dombi (2013) with
the use of growth accounting proved that the maived of economic growth
was the capital accumulation in CEE countries engkriod after the year 1995,
while the impact of the labor and multifactor protiuty was only marginal.
That means the CEE countries followed the modexténsive and investment-
oriented growth with a significant increase in KAtio. The results of so-called
“development accounting” suggests that lower lee&ISDP per hour worked in
CEE countries (particularly compared to Germany) loa primarily attributed to
their smaller K/L ratios and secondarily to thewer multifactor productivity
(while the job quality is about the same as in Gamy). The low initial level of
K/L ratio coupled with the higher level of investnte rate (share of capital for-
mation in GDP) created the potential for capitajuaoulation and thus, a rapid
economic growth.

Doyle, Kuijs and Jiang (2001) analyzed the contidn of the fixed capital
formation growth to GDP growth for the period frdr91 to 1999 and stated
that in the case of Slovakia, the capital growtts wiae dominant driver (six
times stronger than the contribution of multifagbooductivity).

However, the group of CEE countries achieved ikedbt heterogeneous re-
sults with the various contribution of capital iffferent countries. They also
pointed out to difficulties in estimation of capittock and capital to labor ratio
at the beginning of a transformation in these coemtA significant part of the
capital had to be discarded as outdated and inppate for further production.
In Slovakia, the estimated capital intensity wdatieely high even before the
transformation process began (this is a resulhefHistorically significant in-
vestments in the sectors of heavy machinery, arogugtion, and other capital-
intensive productions).
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The importance of capital (more precisely its dbation to economic
growth) varies greatly depending on the selecteidgef analysis: Borys, Polgar,
and Zlate (2008) in their analysis of the perio®79- 2006 came to slightly
different conclusions than papers mentioned abokiey attributed in the CEE
countries higher contribution to multifactor protiuity and less to the contribu-
tion of capital changes. However, what these aealysve in common is the
relatively high contribution of changes in cap#éad significantly lower (some-
times negative) contribution of changes in the fgboce. Okali (2008) estimat-
ed the contribution of production factors for ditfat time periods. The contribu-
tion of changes in the capital is always dominant.

As well as in the already mentioned paper by Doiidgjs and Jiang (2001),
the paper by Bmec and Prachéar (2000) addresses the topic ofpingfie ba-
rrier for greater growth in the capital intensitya-slow depreciation of assets.
Némec and Prachar (2000) elaborate the issue of étbéknds for capital re-
newal. Due to the increase in prices of capitaldgo@vith the slow depreciation
of capital), there was no room to cumulate suffitiamount of funds for re-
placement of worn-out capital. Consequently, ottesources of funding must
be used (loans and other “temporary solutions ialliey the pressure on
resources”).

Ezzahid and Nihou (2017) analyzed the capital mcdation and efficiency
of aggregate capital in Morocco within the perid”7Q@ — 2012. The phases of
overinvestment and underinvestment changed duhiegperiod several times
with the last trend reverse to overinvestmentses@06. However, the country
faced the same issue as countries of CEE withcdlffes to evaluate the true
stock of reproducible capital. They conclude thagreMorocco seems like lack-
ing significant capital accumulation, the countsyanly in early stages of this
process. The main reason for such lack of cagtidund in a low return to capi-
tal. They find institutional factors, human capitplality and absence of trans-
formative reforms to be the main setbacks of chptaumulation.

Silaghi and Alexa (2015) used the growth accogntmperiod 1993 — 2008
to reveal that, on average, capital per worker mcdation was the main engine
of growth in CEE, followed by the contribution ofP. However, in sub-period
1997 — 2004, the TFP proved to be the main drifegrowth for some CEE
countries including Slovakia.

Schadler et al. (2006) studied the growth of tighteCEE countries and
members of EU: the Czechia, Estonia, Hungary, batvithuania, Poland, Slo-
vakia, and Slovenia. They compared the sourcesafth in CEE-8 and other
emerging economies, during 1990 — 2004 and fouatl EE countries stand
out from other developing countries by having snealhtributions from labor
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and remarkable contributions from TFP. Also, a speed catch-up process —
rapid in the Baltics and slower in CEE-5 can beided, with the Baltics having
larger contributions from TFP than the rest of GteE.

In summary, the increase in capital to labor iov8kia and CEE countries is
in the literature considered to be a decisive faict@conomic growth (although
differently seen in various periods). The capitaiiation was complicated and
distorted by slow depreciation, especially in thelier stages of transformation
(depreciation did not create a sufficient supplgapital reproduction).

Methodology and Research Hypothesis

Our research hypotheses are listed as follows:

+ Is the problem of low capital to labor ratio in @dia overcame? If no, to
what extent it was removed (or alleviated)?

« Are there any sectors in which has this processifgigntly progressed or
lagged?

+ Was the elimination of the undercapitalization agsged with the formation
of a similar fixed capital structure as we seehm inost advanced economies?

» Has the convergence to the level of capital intgmed advanced economies
been accompanied by imitation of their structuré>afd capital?

We employ comparative analysis methodology withfticus on the position
of Slovakia among other CEE countries.

Empirical Results

Problem of low capital to labor ratio has moderated. However, in some areas,
this process lagged behind.

The literature demonstrates the importance oftabaekpansion and need for
an increase in capital to labor ratio for the gtowt the Slovak economy. There-
fore, the undercapitalization of the economy expahe underperformance of
the economy. On the other hand, it provides thedppity for higher economic
growth and quicker catching-up. We focus here enetaluation of the under-
capitalization and changes in capital to labouprato reflect the level of under-
capitalization, we utilize the volume of fixed assper worker — an approach
based on national accounts methodology (Box 1). idlame of gross fixed
assets is divided by the employment (based on EHEW 2nethodology). This
ratio is capable of international comparison. ldues describe what was the
fixed assets volume (fixed capital) per worker.
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Total Construction
= dwellings

= transport equipment
» |ICT equipment

Cultivated biological resources
Intellectual property products
Source Eurostat (2017).

B o x 1:Asset Types in Databases

= other buildings and structures
Machinery and equipment + weapon systems

Eurostat databases (prepared in accordance withl&em (EC) No 1392/2007)
include the following asset types for the data msg fixed capital formation:

= other machinery and equipment + weapon systems

The higher levels of fixed assets per worker @mked with higher labor
productivity (Figure 1). The CEE economies are eom@ted in the lower-left
guadrant of the figure where the low levels of tao labor ratio is combined
with low labor productivity (labor productivity iexpressed as value added per

worker).

Figure 1

Combinations of Fixed Assets per Worker and Value dded per Worker

(thous. EUR, 2013)
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Note CEE — Central and Eastern Europe. Productivitputated as value added divided by a number of work

ing people.

Source Own calculations based on Eurostat data, Eurdstabases.
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Approximately the same level of determination banidentified in the rela-
tionship between fixed assets per worker and cosai@n of employees level.
The trend has an exponential character in bothsd@sgure 1 and 2). When the
fixed assets per worker reach level 350 thousan®,Ekere is a significant in-
crease in the labor productivity, as well as inrage employees’ compensation.
However, this is only a static view. It does ndbwal us to gain the information
on development in fixed assets per worker and et@lwhether the phenome-
non of undercapitalization has diminished. Themfove use the comparison of
CEE ratios to the group of TOP3 countries (seer€i@). TOP3 group consists
of three EU countries with the highest level otfixassets per worker.

Figure 2

Combinations of Fixed Assets per Worker and Comperadion of Employees
(thous. EUR, 2013)
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Note CEE - Central and Eastern Europe. Average comagienscalculated as compensation of employees
(per year) divided by a number of working people.

Source Own calculations based on Eurostat data, Eurdstabases.

Up to 2009, there was clear and significant caighip process in the case of
Slovakia to the level of TOP3. However, since thite, relative level of Slo-
vakia to TOP3 did not change dramatically. Moreptiee catching-up process
in fixed assets per worker was also hampered ierd@ftE countries. It might be
associated with the general fall in investmentsnduthe “troubled” period after
the recession.

2 The compensations of employees volume divided Hey tumber of working people (by
categories of national accounts)
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Figure 3
Relative Level of Fixed Assets per Worker RatigTOP3 = 1)

0,6
0,5
0,4
0,3
0,2

0,1

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

C——Poland @ Slovakia =& Czechia ====- Estonia
Slovenia

= = = Latvia  eeeeeeees Lithuania === Hungary

Note TOP3 — average level of three countries withtilghest level of total fixed assets — labor ratiege
countries are Denmark, Austria, and Finland).

Source Own calculations based on Eurostat data, Eurdstabases.

Further on, we focus on the relative level of fhassets per worker — by type
of asset and by sectors. We follow the typologyixad assets according to the
methodology of national accounts (see Box 1). Warére the top three catego-
ries of fixed assets: total construction, machirerg equipment and intellectual
property products — for the sake of simplicity, reger to them further as “intel-
lectual assets”. “Intellectual assets” consistaftvgare, databases, research and
development products and others.

In the overview, we observe that the Slovak econanproved its relative
fixed assets per worker to TOP3 from 34.7% in 2(2047.3% in 2013 (Table 1).
It implies a substantial convergence. However, pingcess took place mainly in
period 2004 — 2009. Since 2009, the ratio is rati@ble at the same relative
level with no significant change.

The undercapitalization does not apply to themsatvhich can be described
as the newly emerging in the former transformingneeny. Those are the IT
sector, as well as the sector of financial andrenste activities. In these sectors,
the level of fixed assets per worker is in Slovadimost at the same level as in
TOP3 countries (in 2013). The less favorable depreknt is in the “traditional”
sectors such as agriculture, manufacturing, trdasportation, accommodation
or food services. The relative position of Slovakias been better than the
average of CEE countries and V4 (V4 average is ledidy very low levels in
Poland).
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Table 1

Relative Level of Fixed Assets — Labor Ratio
(relative level of Slovak economy to selected cougtoups)

Total fixed assets

SR to TOP3 SR to CEE SR to V4

2004 | 2013 | 2004 | 2013 | 2004 | 2013
Total economy 34.7 47.3 | 117.3 | 124.2| 109.8 | 128.4
Agriculture 21.3 38.7 | 166.6 | 198.4| 118.4| 154.5
Manufacturing 35.9| 51.2| 161.8| 182.4| 129.2| 149.2
Trade, transport, accommodation... 419 | 59.3| 120.2| 128.6 | 108.2 | 122.7
Information and communication 724 | 95.6 | 123.9| 162.7| 99.9| 130.9
Financial and insurance activities 70.7 | 94.7 | 182.7| 209.9 | 157.8| 174.6
Professional, scientific and technical activities.. 319 | 47.8 91.8| 117.9| 85.3| 111.7
Public administration, education, healthcare.... 535 | 77.1| 123.8| 143.4| 87.8| 111.4

Fixed assets- construction
Total economy 32.8| 435 107.7| 113.8| 104.7 | 122.2
Agriculture 19.7 345 181.5| 208.4| 123.0| 153.0
Manufacturing 46.6 | 63.3| 150.8| 165.4| 131.7 | 145.0
Trade, transport, accommodation... 73.1| 95.1| 121.1| 131.8| 110.1| 124.1
Information and communication 74.5 719| 93.8| 106.1| 87.2| 974
Financial and insurance activities 60.0 | 83.4| 150.3| 160.3| 142.4| 1525
Professional, scientific and technical activities.. 83.6 | 143.8| 108.8 | 164.5| 100.6 | 150.1
Public administration, education, healthcare.... 79.3 83.4| 112.6 | 136.4| 79.3| 105.5
Fixed assets- machinery and equipment
Total economy 43.7| 73.5| 141.8| 154.3| 116.7 | 140.4
Agriculture 22.9 42.4| 141.8| 167.2 | 111.2 | 150.2
Manufacturing 35.9| 69.8| 157.5| 193.0| 116.4| 147.4
Trade, transport, accommodation... 449 | 75.1| 106.1| 110.8| 93.3| 110.7
Information and communication 81.3 | 147.7| 152.4| 213.4| 105.7 | 149.4
Financial and insurance activities 87.7 | 112.0| 206.7 | 286.9 | 161.0 | 200.8
Professional, scientific and technical activities.. 144| 181| 67.1| 719| 69.0| 68.6
Public administration, education, healthcare.... 60.1 716 | 178.4| 173.6 | 127.9| 134.8
Fixed assets- intellectual property products

Total economy 129 | 23.0| 112.4| 157.8| 105.3| 150.0
Agriculture 30.3 53.2| 161.9| 288.1| 132.1| 180.9
Manufacturing 5.2 75| 889 126.6| 81.1| 118.8
Trade, transport, accommodation... 26.4| 50.8| 110.7| 240.0| 144.5| 176.6
Information and communication 440| 79.1| 207.4| 272.4| 125.1| 181.0
Financial and insurance activities 65.1| 88.1| 258.9| 284.8 | 180.4 | 183.7
Professional, scientific and technical activities.. 55 7.8 28.6| 31.7| 23.2| 335
Public administration, education, healthcare.... 18.1 | 30.5| 196.2| 246.6| 189.7 | 204.1

Note TOP3 — average level of three countries with hifghest level of total fixed

(Czech Republic, Slovakia, Poland, and Hungary).

Source Own calculations based on Eurostat data, Eurdastabases.

assets — labor ratlege
countries are Denmark, Austria, and Finland). CEEentral European economies (average). Data afla-ava
ble for Czech Republic, Estonia, Lithuania, Hungdtgland, Slovenia, and Slovakia. V4 — Visegrachtioes

The disaggregation of fixed assets to individyakes (see Box 1) has some

noteworthy remarks:

« The relative level of machinery and equipment perker is higher than in

other types of fixed assets.

« The Slovak economy most significantly lags behihd tevel of TOP3
countries in the intellectual assets per worker.
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« The extreme cases are the intellectual assets @d®ewin manufacturing
and sophisticated services (professional, scierdifid technical activities). The
Slovak position in these areas is particularly aske

Figure 4
Catching-up with the Most Developed Economies in Agts to Labor Ratio
A. Convergence with the TOP3 level B. Convergench WiOP3 level
in total fixed assets to labor ratio in “intelleat’ assets to labor ratio
(whole economy, average of TOP3 =1) (whole econ@werage of TOP3 = 1)
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Note TOP3 in Figure 1A — an average of the group téettounties with the highest level of total fiasbets

to labor ratio. In this case, the three countries @enmark, Austria, and Finland. TOP3 in Figure-1Bn
average of the group of three counties with théésg level of “intellectual” assets to labor ratin2004 these
countries were Denmark, France, and Finland. IrBZD&nmark, Ireland and Finland. TOP3 in Figure 1&h—
average of the group of three counties with théadsg level of total fixed assets to labor ratiovianufactur-
ing. In 2004 these countries were Denmark, Austia the Netherlands. In 2013 Denmark, Belgium and
Finland. TOP3 in Figure 1D — an average of the groiithree counties with the highest level of “Irgetual”
assets to labor ratio in manufacturing. In 2004 alst in 2013 this group included Germany, Framce]
Finland.

Source Own calculations based on Eurostat data, Eurdstabases.
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In the overall image of capital to labor in Sloisgkthe level of intellectual
assets per worker is the weakest element. The awéng of the lag in the intel-
lectual assets per worker has been proved to Bedsusuccessful than the overall
overcoming of the deficit in the total assets f@dror. Particularly significant is
the lagging in the manufacturing sector — howetres, Slovak manufacturing is
achieving the best results among the CEE countittsavailable data. (Figure
4C and 4D). Moreover, the fact that this problemersyad in manufacturing
represents an additional problem: the manufactypeigormance is considered
to be crucial for the competitiveness of the econpom

Particularities of Capital Formation Structure in the Slovak Economy

In the following, we deal with the category Grddsed Capital Formation
(GFCF is a flow variable — up to this point we aaald only the stock variable).
The CEE countries are characteristic by their exélg high share of machinery
and equipment in the GFCF and extremely low shhnetellectual assets.

Figure 5

Shares of Machinery and Equipment and “IntellectualAssets" in Gross Fixed
Capital Formation
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Note GFCF — gross fixed capital formation. Calculaft@an indicators in current prices.
Source Own calculations based on Eurostat data, Eurdastabases.
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In Figure 5 (combining the share of machinery agdipment with a share of
intellectual assets), the group of CEE countridedated in the lower-right qua-
drant. A notable case is also the group of “perighdéU countries (e.g., Greece,
Portugal, Spain) where the low share of machine equipment in GFCF is
combined with a low share of intellectual assdisr@fore, the share of construc-
tion is very high).

If we narrow down our focus only to the manufaictgrsector (previously
labeled as a specific case in the undercapitadzaif the Slovak economy), we
find a similar situation, however, with even moextreme” values (further away
from the values in the most developed economid®y are located in upper-left
quadrant of Figure 6).

Figure 6

Shares of Machinery and Equipment and “IntellectualAssets" in Gross Fixed
Capital Formation in Manufacturing
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Note GFCF — gross fixed capital formation. Calculaftesn indicators in current prices.
Source Own calculations based on Eurostat data, Eurdatabases.

There is an extremely high proportion of machinang equipment in GFCF
in Slovakia. Still, the international comparisorggasts that there is an overall
tendency of decline in the share of machinery amgipenent (Figure 7). On
the other hand, the share of intellectual assetsin@eased in the majority of
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countries. The increase of this share was alsardedoin the case of Slovakia
and other CEE countries, but only with almost ingigant changes. Therefore,
it is visible that the structural change is takpigce in the advanced economies:
the investments in machinery and equipment aretisutiesl by investments to
intellectual assets (by generally known facts alloeiinvestment process). More
interesting is rather the fact how the CEE coustsgongly deviate from these
tendencies. The increase in fixed investments @®E)Cis mainly driven by
machines and equipment with only an insignificamtdbution of intellectual
assets. It could be partially explained by the fiett optimal conditions for
convergence in intellectual assets can be credted @nly a certain level of
machines and equipment is achieved.

Figure 7

Structural Change of Fixed Investment in Manufactuling: Share of Machinery
and Equipment on GFCF
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Also, the investment structure was influencedheytiypical fragmentation of
production during which the less intellectually derding activities of mass
production developed in the CEE countries (see labvé, 2008 or Morvay
et al., 2015). It is the middle part of producticmain which is characterized by
a lower rate of value-added; it has assembly naiutdgh intensity of physical
capital in the form of machinery and equipment.sTinagmentation contributed
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in a certain phase of former transition economiegetbpment to investments
expansion in machinery and equipment. The evolviature of production is
necessarily related to the nature of fixed investime

Figure 8

Structural Change of Fixed Investment in Manufactuiing: Share of “Intellectual
Capital“ on Gross Fixed Capital Formation
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Conclusion

Following, we evaluate our research hypothesie Wihdercapitalization of
the Slovak economy has eased during the recentideclowever, it was a very
uneven process: the massive convergence in laboaptital ratio lasted till the
period of 2009 recession, and it stabilized thdme Tindercapitalization used as
the general characteristics of the economy in tlevipus period was deeply
differentiated by sectors: It was absent in théosedormed during the post-socialist
period. The sectors such as information and comeation or financial and
insurance services were formed with similar capgdbbor ratios as they did in
advanced economies. However, the undercapitalizatis significantly present
in sectors which have been traditionally preserthenformer socialist economy
(agriculture, manufacturing, trade, transportatemgommodation, and others).

Although the Slovak economy lagged in capitaktiodr ratio behind the most
advanced economies, the position of Slovakia has lelatively favorable in
the CEE countries. The total fixed assets per woitkereased substantially in
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Slovakia. However, the level of intellectual asges worker remained at very
low levels. The Slovak economy has particularly iayed in one segment of
capital to labor indicator: the machinery and emept per worker. It appears to
be related to the nature of the production whickspecially intensive for this
component of fixed assets.

In the process of undercapitalization overcomitigg similar structure of
fixed capital as may be observed in advanced cegntias not been formed yet.
The dynamics of machinery and equipment accumulatias particularly high,
however, the accumulation of intellectual assat®at negligible.

The “weak spot” in the process of capital to labatio convergence is the
development of intellectual assets per worker imuf@cturing and sophisticated
services (professional, scientific and technicalvdies). The position of the
Slovak economy is particularly poor here.
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