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Development Trends and the Importance of Paper Industry
for the Slovak Economy*

Richard KALIS — Martin LABAJ Mikulas LUPTA'IK — Karol MORVAY -
Erika STRACOVA

Abstract

In this paper, we examine the dynamics of papsustry, its productivity, the
capital-labour ratio, as well as the connectiondvizeen the development of em-
ployment, labour costs and its competitivenessex@ended Leontief model with
induced effects is used. We show that the Slovadr padustry grew faster than
in most of the European countries. However, congdcethe manufacturing
sector or the whole Slovak economy, it experiergcatbwer growth. The final
demand for the products of the paper industry gateer in 2013 more than
18 thousand jobs and more than EUR 650 millionatfier added. The final use
of paper for EUR 1 million generates value addethim Slovak economy directly
and indirectly for EUR 630 thousand. One employethe production of paper
generates 3.6 jobs in the remaining industries.

Keywords: paper industry, Slovak economy, input-output anslykeontief
model

JEL Classification: C67, O14

Introduction

Based on several macro-economic indicators amdnational classifications,
the paper industry in Slovakia belongs to smatdustries. However, compared
to other countries as well as other industrieslavékia, it is defined by a num-
ber of interesting and significant characterisggamined in this paper. During
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the last few years and thanks to important investsjehe manufacture of paper,
which is a significant part of the paper industmgs experienced technological
changes in production that greatly reduced therenmiental burden of this in-
dustry. However, the emphasis on the environmergpécts of its development
has been too great and it has led to the factahalyses of the functioning of
this industry in Slovakia exclude a number of ecniwoaspects.

Therefore, the aim of this paper is to examinedinelopment trends and the
economic links of the paper industry in Slovakiaur @efinition of the industry
is based on international classification of indestr It includes the manufacture
of pulp, the manufacture of paper, and the manufaadf articles of paper. As
far as development trends are concerned, we exahengevelopment dynamics
of the paper industry in Slovakia and abroad. Meeeowe compare the level of
productivity, capital-labour ratio and investmeimtselation to foreign countries
and the countries of the Central and East Europegion, as well as in relation
to other industries in Slovakia. The analysis & tevelopment of employment,
wages and labour costs is performed to evaluatedhgetitiveness of the in-
dustry as well. Economic links of the paper indpstre examined on the basis
of the so-called input-output model. This approatlows us to transparently
examine its direct, indirect and induced effectSlavakia. The economic im-
portance of the paper industry is evaluated basedsoeffects on production,
value added and employment.

Background literature can be divided into two gateées: (i) studies dealing
with the examined industry, and (ii) studies usiimgilar methodology in differ-
ent industries. First, studies on the pulp and paqistry are mainly focused on
the environmental aspects of the production of papenzalez (2005) investi-
gates the internal as well as external factordezrctechnology adoption in the
paper and pulp industry. According to the survey®fSpanish paper producers,
the most preferred reason to adopt greener tecgymadoto improve the corpo-
rate image.

However, the regulatory requirements seem imporéanwell (Gonzalez,
2005). Despite of increased energy efficiency witthie industry, some studies
indicate that cost efficiency is falling behind. tlre case of the Swedish paper
industry, the barriers seem to be market-relatedwell as firm-specific. The
lack of time or even low staff awareness play thele in the gap between cost
and energy efficiency (Thollander and Ottosson,820Burthermore, according
to a Canadian study, the source of pressure ongaanéor higher environmen-
tal standards is mainly connected to the governmoettie public and not to the
financial sector or consumers as would be expeé¢ubnan, Lanoie and
Laplane, 2005).
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Second, from the methodological point of view, ilamstudies have been
done in different sectors. Dissagregated Irish meagector revealed important
economic linkages. Notably, maritime transportati@mmd construction plays
a key role within the Irish economy (Morrisey andD@noghue, 2013). The
input-output approach was also used to examinentimng industry on the
European level. The study identified three indastas the most important: min-
ing of coal and lignite in Germany, metal ore inés&n and mining in Denmark,
Austria and Spain. These have the highest impactérims of investment ex-
penditures on the national economy compared tor dgtidustries within the
economies (Cristébal and Biezma, 2006). The fimslsamption of forestry in
Finland surpassed the pulp and paper industryendifect and indirect effects
on the economy (Rimmler et al., 2000). A similartleelology was used to in-
vestigate the role of the four Korean electric powwlustries (hydro, fossil,
nuclear and non-utility). Han et al. (2004) notyoakplained the importance of
the electric industry for the Korean economy, bisbadentified that the non-
-utility electric sector has the highest impacttioea economy according to calcu-
lated multipliers.

The paper is structured as follows: The first isectieals with the develop-
ment trends of the paper industry in Slovakia. 8ipadly, it deals with its
dynamics, productivity development, capital flows, well as employment and
the associated labour costs in this industry witplications for its competitive-
ness. The second section develops an economic rasddl in the analysis of
the importance of the paper industry in the SloRapublic. Here, we explain
the methodology, which innovatively extends theibdasontief model to in-
clude an analysis of induced effects simultaneobglgommodities and indus-
tries. The third section presents the main econa@ffiécts of the paper industry
on production, value added and employment. The lgsiotn summarises the
most important results of the analyses performatigmpaper.

1. Development Trends of the Paper Industry in Slovakia

For simplification, we use the term “paper indystto describe economic
activities included in international classificatfoand the Eurostat databases in
the category: “Manufacture of paper and paper ptdUNACE code: C 17).
This industry includes the following activities: kiaacture of pulp (17.11),
Manufacture of paper (17.12) and Manufacture oflag of paper (17.2).

The size of this industry in the Slovak economydisplayed in Table 1
(roughly 2% of the manufacturing sector and 0.5%hefwhole economy — ac-
cording to the selected parameter). In some plageswill compare the paper
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industry parameters with the parameters of the svhnhnufacturing sector.
Sometimes, however, we will also use a comparisitin the parameters of the
whole economy. These comparisons are used especially in thepiagtof this
paper. In the later parts of the paper, we alsothis@bove-mentioned division
of the paper industry into its three sub-industries

Table 1
Basic Parameters of the Size of the Slovak Paperduastry (2015 data)
Parameter Value in Share on Slovakia’s Share on the whole
absolute terms| manufacturing (%) | economy of Slovakia (%)
Gross outputin current prices EUR 1,329.5
- 1.8 0.7
million
Value addec in current prices EUR 356.8
million 2:3 0.5
Number of employed persons 6.91 thousand
A 1.4 0.3
(national accounts methodology) | persons
Compensation of employees
(Volume of compensation paid EUR 1245 1.8 0.5
million
per year)

Source:Eurostat (2016a; 2016d) and authors’ calculations.

First, we deal with the analysis and evaluatiom@§elopment trends in the
paper industry including comparisons between ingissaind countries. We focus
our attention on 4 areas:

« Dynamics of the paper industry in Slovakia and adrd@ls the paper indus-
try a growing sector?)

« Productivity level. (What is the productivity oftaur in the paper industry
in Slovakia compared to other industries or otloemtries?)

« Capital-labour ratio, investments and capital floyBhe industry of the
Slovak Republic has been negatively influenced bgeu-capitalisation. How
did the paper industry cope with it?)

« Employment, wages and labour costs. (Do the labosts support compe-
titiveness?)

1.1. Dynamics of the Paper Industry: Is It a Growing Sector?

To answer the question whether the paper industey growing sector, we
use data about changes in value added calculatetidayns of the so-called
chain-linked volumes. This way, the changes of w@#lmes can be observed
without the influence of price increase. Table thpares the growth rates of the
whole economy, the manufacturing sector and thempiapustry. It follows from
the table that:

2 CEPI (2016) looks at European-wide comparisonstandencies.



865

- In the EU-28 and EU-15 groups, the paper industewgfaster than the
whole manufacturing sector. Manufacturing grewtreddy slowly (in EU-15, it
grew by only 4% between 2004 and 2014), slower tharwhole economy. This
is one of the demonstrations of deindustrialisaf@mlecrease in the importance
of industrial activities in economy, cf. e.g. Daldlu2015). The paper industry
has been influenced by deindustrialisation les# tiie whole manufacturing
sector.

« The trends in Slovakia were different: the growdterin the paper industry
was lower than the growth rate of the whole econamy of the manufacturing
sector. One of the reasons is that in the Slovaha@uoy, an extraordinarily
strong expansion has been experienced by a differeéustrial sector — the auto-
motive industry (that is why the growth of manutaatg in Slovakia was much
stronger than the growth of the whole economy, Wwhicopposite to EU-wide
data). In the data for Slovakia, the aforementiomextess of deindustrialisation
cannot be observed. On the contrary.

The growth rate of the paper industry in Slovakiaeveral times higher than
in the EU. Generally, it can be said that the gloimtthe states of Central and
Eastern Europe (hereinafter CEE) was considerabbnger than in the more
developed EU countries. This can be seen on thaHlatthe growth in EU-28
is significantly higher than in EU-15 (CEE counsrigre a part of EU-28 but not
of EU-15). We also included EU-15 in the overviealthough the EU with
15 members only existed until 2004 (but it is siihtistically observed). Even
despite that, such an insight is necessary. Th&group is composed of the
economically more developed part of the EU (beforeending the EU and in-
cluding the economically weaker states of the Gérand Eastern Europe).
Thus, EU-15 is a group of economies the CEE stated to catch up with in
terms of performance.

Table 2

A Change in Value Added during Ten Years in %(a change in value added, calculated
using the chain-linked volumes, years 2004 — 28thdnge 2014/2004)

EU-28 EU-15 Slovakia
Economy total 104 9.0 48.0
Manufacturing 7.7 4.0 94.6
Manufacture of paper and articles of paper 8.9 5.9 29.5

Source:Authors’ calculations based on Eurostat (2016&a3.dat

The development of the paper industry in individearopean economies was
largely heterogeneous. In the 2004 — 2014 periazyral half of the examined
countries (14) experienced a decrease in the peafoce of the paper industry,
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and the remaining countries (13) experienced a tjro8lovakia’s development
belongs to the positive group (Figure 1).

The Slovak paper industry reached its bottom i8919ts development was
very unstable with stages of sharp decline as agebharp growth. Compared to
1995, the level of the real value added generate2OL5 was higher by 35%.
Since its lowest point in 1999, the real value addereased threefold until 2015.

It can be stated that the paper industry in tleweé{ economy is a growing
sector. In Slovakia, this industry grew faster timmost of the European coun-
tries. However, compared to the manufacturing semtahe whole Slovak eco-
nomy, it experienced a slower growth. The more faable numbers are based
on the international comparison, the less favoeralmhimbers are based on
a comparison within the national economy.

Figure 1

Changes in the Volume of Value Added during the 2@GD— 2014 Period
(volume in 2004 = 1)
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Source:Authors’ calculations based on Eurostat (2016ag.dat

1.2. Productivity Level in the International Comparison

Here, the labour productivity is expressed ase/allded per worker. We find
the following interesting facts:

1. The productivity in the paper industry in Europeamuntries is between
EUR 12 thousand per worker (Bulgaria) and EUR I&@usand per worker
(Finland, 2014 data). The Slovak Republic has tlgadst productivity among
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the countries of Central and Eastern Europe (CEE#. productivity parameter

of the Slovak paper industry (with EUR 52 thousged worker in 2014) thus

forms a threshold between the developed Westerapean economies and the
CEE economies.

2. We compared the productivity in paper industry whke productivity in
the whole manufacturing sector. In a set of founntoes (Slovakia, Poland,
Finland and Portugal), the productivity in the paipeustry exceeds the average
productivity of manufacturing. In these countrigge paper industry is one of the
leading sectors in the growth of productivity imustry. The productivity in the
paper industry in Slovakia is higher by roughly 68%n the average productivity
in the manufacturing sector.

3. In the paper industry, the so-called productiviéyp dpetween Slovakia and
other more developed countries is shrinking sigaittly (for the issues of the pro-
ductivity gap between Slovakia and the more deadagconomies, cf. e.g. Biea,
2015). It can be stated that the paper industi§lavakia is rapidly catching up
with the productivity level in the EU-28 countri€sermany or Austria. While in
2000, the productivity in the Slovak paper indusegched 30% of the EU-28
average, in 2013 the percentage was already aé#td As far as catching up
with the productivity level of the most advancedmamies is concerned, Slo-
vakia was more successful than other CEE countries.

Figure 2

Productivity in the Paper Industry
(value added in EUR thousand per employed per<ii)2
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Source:Authors’ calculations based on Eurostat (2016ap@D#ata.
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Figure 3

Catching Up with the Productivity Level of More Advanced Economies: Productivity
in the Paper Industry (value added per employed person, the value foRB&-1)
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Source:Authors’ calculations based on Eurostat (2016ap@D#ata.

1.3. Capital-labour Ratio, Investments and Capital Flows

One of the characteristic features of the formamdition economies was that
they lagged behind in terms of the capital-labatior This so-called under-capi-
talisation was perceived as a barrier to a higleeiopmance of former transition
economies in the Central and Eastern Europe (foerdetails cf. e.g. Morvay,
2017). To express this issue, we use the valuexefl fassets divided by the
number of workers. This shows us how the labouwrdds equipped with fixed
capital. The amount of capital per worker calcudtethis way is usually much
higher in developed economies than in Slovakiaufeigt demonstrates this on
the manufacturing sector data).

The aforementioned lagging behind in terms of ¢hpital-labour ratio is
being gradually mitigated but this is largely diffatiated among industries. It is
remarkable if in a certain period of time, thighe other way around, i.e. if the
capital-labour ratio is higher in Slovakia thanrore developed economies.
This is the case in the sector of paper industiyufié 5).

It can be assumed that the capital-labour rate sggnificant determinant of
the performance level. Thus, with a growing cagaalour ratio, the output or
productivity level should grow as well (cf. DomBi)13).
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Figure 4

Capital-labour Ratio in the Whole Manufacturing Sedor
(fixed assets per employed person, in EUR thousand)
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Note: The figure shows us the “normal” picture: the talgiabour ratio is much higher in the most advance
economies compared to the former transition ecoesmi
Source:Authors’ calculations based on Eurostat (2016bs2)Hata.

Figure 5

Capital-labour Ratio in the Paper Industry
(fixed assets per employed person, in EUR thousand)

1200
1000 T e -
800
600
400

200

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

mmmmm Slovakia Czech Republic ~ ===t e Denmark
eseses Austria == == Finland e United Kingdom

Note: The rare picture: the capital-labour ratio in thev8k paper industry is higher than in some of st
advanced economies.

Source:Authors’ calculations based on Eurostat (2016bs2)Hata.
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It is interesting to note that there are case<hvdb not follow this logic. In
Austria, the productivity level is higher than ito%akia, although the capital-
-labour ratio is already higher in Slovakia. Thisans that the investments into
the paper industry were more effective in Austneéning they enabled a greater
increase in productivity). This can be at leastiglly explained by the fact that
the investments in Slovakia (which increased th@tablabour ratio) had a pri-
marily ecological impact and their main goal was tocexpand production.

The ratio of capital to a unit of labour (fixedsats per worker) has more than
doubled in the Slovak paper industry between tharsy@004 and 2014. The
average growth rate of this indicator was arour®/.while this growth was
primarily (70%) caused by a change in the fixeditehaverage growth rate of
5.2%) and secondarily by a decrease in the nunfbeorkers (the average year-
-on-year decrease was 2.3%).

To evaluate the investment flow in the industrg, uge the gross fixed capital
formation (GFCF) indicator from the national acctsusystem. It is a flow value
expressing the volume of capital formation in aegiwear. The paper industry
GFCF has a markedly uneven development in timewvdf compare capital
formation and the volume of generated value adtldd (vay we calculate the
so-called level of investment expressing what padenerated value is used by
the industry to form new capital or replace theeoldapital), we find extraordi-
narily high values in SlovakiaCountries which lag behind in economic terms
and need to catch up with more advanced econorhaddshave a higher level
of investment compared to the economies they needtth up with. The level
of investment in the Slovak paper industry is irbe&ceptionally high, much
higher than in the more advanced economies we toegatch up with. However,
it is also higher than in other CEE countries (nignmethe Czech Republic and
Hungary, Figure 6). In the long-term average, tHeCE in the Slovak paper
industry reached 58% of the value added generat#tkiindustry. This value is
between twice and three times as high as in moreldged countries like Den-
mark, Austria, Germany or Finland.

The above-mentioned massive investing is accoragany an exceptionally
high share of depreciation on the value of productThis “depreciation intensi-
ty” in the Slovak paper industry is truly very highis more than twice as high
compared to the manufacturing sector in Slovak@ iais by far the highest in
the set of the examined countries. The productidhé value of EUR 100 in the
Slovak paper industry uses up fixed capital (= eejation is created) in the

% The above mentioned high values are partly cabgesate investment incentives. They were
already provided in the period 2001 — 2007 (MH SB08); the last major state aid for the paper
indutry was approved by the European Commissio®iv2
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value of EUR 12.40. The average for the Slovak rfaoturing sector would be
less than half (EUR 5.20).

Figure 6
Level of Investment in the Paper Industry(gross fixed capital formation/value added)

2,5
Long-term averages (1995 — 2015):
Czech Republic 0.35
2 Denamrk 0.17
Germany 0.18
Hungary 0.38
15 Austria 0.19
Slovakia 0.58
Finland 0.21

A higher rate of investments
(which is the case in Slovakia)
is considered a prerequisite

for catching up with the level
of the most developed countries.
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Source:Authors’ calculations based on Eurostat (2016a62Pdata.

1.4. Employment, Wages and Labour Costs: In Line with the Needs
of Competitiveness?

Already Table 1 showed that this industry is atreély small employer. Its
share on the employment in Slovakia (0.3%) is loten its share on value
added (0.5%).

This is caused by a high labour productivity. e tyears 2004 — 2014, the
employment in the Slovak paper industry decrease2i0Bo (1,700 persons). In
recent years, the decrease of employment in therpagustry has been a fre-
guent phenomenon across Europe. This was probakdgessity resulting from
a rapid increase of productivity and maintaininghpetitiveness.

To evaluate the wage level, we use the relativgewiadicator (the ratio of
wages in a given industry to wages in the wholeenty). The average wage in
the paper industry in 2015 was 8% higher than Wieesme wage in the manufac-
turing sector and 10% higher than the average wage economy of Slovakia
(for this purpose, we used the wage data convedettie so-called full time
equivalent — FTE, Table 3).
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Table 3
Wages and Relative Wages
2011 2013 2015

Average wage in thpaper industry 971 1.036 1.119
(EUR per month, converted to FTE) ' '
Average wage in thmanufacturing sectol
(EUR per month, converted to FTE) 872 957 1,033
Average wage in therhole econom
(EUR per month, converted to FTE) 875 939 1,019
Ratio of wage in the paper industry to the wagtaéwhole 111 1.08 1.08
manufacturing sector
Ratio of wage in the paper industry to the wageéwhole
economy 111 1.10 1.10

Source:SU SR (2017) (the Slovstat database) and authaisilations.

Figure 7
Unit Labour Costs (share of compensation of employees on the valpeaafuction)
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Source:Authors’ calculations based on Eurostat (2016ag.dat

For assessing the relation between wages (or tatmsts) and industry com-
petitiveness, the so-called unit labour costs imicis useful. Unit labour costs
in this case are expressed as the share of contjpensé employeeson the
value of production. The data show that the ufibla costs in the paper indus-
try in Slovakia were maintained on a lower levempared to more advanced

4 The compensation of employees includes gross wagesocial contributions (levies) paid
by the employer. They can be regarded as labows.cos
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economies as well as other CEE countries. EUR 1@aaluction generated in
Slovakia required less than EUR 9.40 of compenggiaid to employees. The
lower level of unit labour costs supports the @oshpetitiveness of the industry.
This lower level of unit labour costs provides aogautlook for maintaining
competitiveness even in the case of increased leage

Besides economic development, it is importantighlight the positive de-
velopment of the paper industry with respect toremment. The production and
income generated by the Slovak paper industry gdbdbecame “greener”; they
were getting less and less burdened with harmfhktaunces. For illustration:
While in 1995, EUR 1 million of paid wages was ceated to 567 tonnes of
released emissions, in 2013 it was only 25 tontesy@alue is a sum of the volu-
mes of solid substances, sulphur and nitrogen exidad carbon monoxide).
This shift happened thanks to technological changédswer emission intensity
of production. Elsewhere, we have mentioned thatsima investments in this
industry were of ecological nature (they securestasoability and competitive-
ness of the production and their main goal wasmekpand production).

2. Importance of the Paper Industry in the Slovak Economy:
Methodology

The economic importance of industries and indigldactivities in economy
is not given by the direct indicators of performarme productivity, but especial-
ly by complex linkages with other industries anteefs arising from these con-
nections for the total generated production, vadded or employment. The
main reason for such an approach is the fact thvaeiwt economies are charac-
terised by a high degree of division of labour witthe domestic economy as
well as in relation to foreign countries. In tharpof the paper, we deal with the
analysis of these relations not visible on thet fiight. Except for the directly
observed indicators, we also model the indirecta$f arising from the supplier-
-customer linkages in the whole chain of productiod the induced effects aris-
ing from increased income and consumption of emg#eyand self-employed
persons.

A useful tool for revealing and quantifying thelggkages is the so-called
input-output analysis based on the extended Ldomtielel. By performing the
input-output analysis of the interdependencies betwindustries, we can reveal
the direct, indirect and induced effects of thegrapdustry in Slovakia and thus
get the foundation to assess its economic impogtafcsimilar methodological
basis was used in studies dealing with the impodaof the automotive and
manufacturing industry in Slovakia (Lupiié et al., 2013; 2016).
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The analysis of the economic effects of usingctramodities from the paper
industry is based on the Leontief input-output m@d@®36) extended to include
the household sector in the commodityndustry structure. Thus, we can take
not only the direct and indirect effects in the @ypchain into account but also
the so-called induced effect arising from the comstion of households with
income from working in the whole supply chain. Atalkeed description of the
input-output analysis can be found in Miller an@&iB(2009) and the method for
composing input-output tables can be found in Hajtowa (2005) or Timmer et al.
(2012). The effective use of data from the inpuipat tables can be found in
Timmer et al. (2015). Usually, the input-output lgee is based on data with
a symmetrical structure, i.e. industtyndustry or commoditx commodity. The
original data obtained and processed by the Scatigdffice of the Slovak Re-
public is in the commodity industry structure and can be found in the supply
and use tables. The explicit model formation froatadin the commaoditx in-
dustry structure enables us to analyse the eftecisdustries and commodities
separately. When analysing the effects of the pagkrstry, this distinction is
important because, for instance, the productiothénmanufacture of paper sec-
tor includes not only paper production itself (tmain activity of the industry)
but also a significant number of other productg.(pulp and energy).

For the purpose of the empirical analysis of eaunceffects, the commodity
x industry tables of supply and use for 2013 wesedutogether with their con-
version to symmetrical input-output tables withive tmodel. The industry and
commodity NACE/CPA 17 — Manufacture of paper angguaproducts/Paper
and paper products has been classified in thesaisléollows®

NACE/CPA: 17.11 — Manufacture of pulp/Pulp

NACE/CPA: 17.12 — Manufacture of paper and papamti®aper and
paperboard

NACE/CPA: 17.2 — Manufacture of articles of paped paperboard/

Articles of paper and paperboard

At the same time, the data about the number ofarag persons were added,
separately for employees and self-employed persons.

This made it possible to get an overview of tleevll of production and in-
termediate consumption within the paper industrizerg, for instance, pulp
serves as an input for the manufacture of papepapdr is then an intermediary
for the manufacture of articles of paper. The fssaf the models show the
effects generated by the final use of the individwanmodities for the production

5 The commodity x industry tables of supply and with detailed classification of the paper
industry (products of the paper industry) was eedtty the Statistical Office of the Slovak Republic
based on a special request for the needs of detbtaialysis of the paper industry in Slovakia.
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of other commaodities in the whole national econoiflyese effects differ from
those on generated production, value added andogmpht of industries, as
they produce, except for their main activity, atéber goods and services. Where
useful, we calculated the effects of the final dethéor goods and services on
the generated production, value added and emplayofendustries. A differ-
ence in the structure of production and use of codities and industries is dealt
with separately in the next part.

2.1. Commodity x Industry Model with Induced Effects

To elaborate the commodikyindustry model (based on industry technology
assumption), we start from two basic balance eguastior individual commodi-
ties and industries in the following form:

Bg+y=q

Da=g .

whereB represents a technical coefficients matrix from domestic intermedi-
ate consumption table with the commodityndustry dimension, i.e. the inter-
mediate consumption of the commaoditper one unit of the industry’s produc-
tion j. The vector of the total production of individuladlustries is marked witd.
They symbol represents the vector of final demand ljwvidual commodities
andq is a vector of the total commodity production. KtaD, in literature also
called the market share matrix, includes the catedl shares of production of
individual industries on the total production ofi@en commodity. Its elements
express the share of indusirpn the production of commodify The sum of
the elements in the individual columns of this nixalyy definition equals 1. The
first balance equation captures the use of commesdit the domestic economy
either in the intermediate consumption of individimalustries or for satisfying
one of the categories of final demand (final constiom of households, gross
capital formation, final government consumptionp@t), The second balance
equation in (1) indicates the production of induad commodities in the corre-
sponding industries.

We base our quantification of the economic effeftthe paper industry on
the exogenously given volume of exposts.. The model includes the induced

effects that arise from the final consumption ofti$eholds generated endoge-
nously Y, - The corresponding production of individual comitied generated

by exporty,, can be expressed as follows

q:Bg+yex+yo(e>§ (2)
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Because the only exogenously given variable inntloglel is final demand
Y., We can define the model for calculating the diréadirect and induced

effects as follows:

d Bo Ve = Y

Dg -g = 0

A,lg -1, = 0
A9 -1, = 0 (3)

Awg -W = 0

Yeex -c;hb = 0

myl, +m’J, -b =0

The first equation in the model says that the petidn of commoditieg) is
divided into intermediate consumption in the prdducproces8g, the endog-
enously created (induced) final consumptipg,,,, and the exogenously given

final consumptiony,, . The second equation in the model indicates tmvems

sion of the production of commaodities to the prdaucof industries through the
market share matri®. The third equation in the model expresses thatdkal

number of employees is equal to the product ofdinect labour intensity of
industriesA, and the production of individual industrigsThe fourth equation

describes an analogous relationship in the caselbemployed persons, where
the total number of self-employed persons by irmiksst, is equal to the product

of the direct labour intensity of industrieﬁqz and productiory. The fifth equa-

tion expresses the value addes a product of the direct value-added intensity
of productionA , and the production of industries. When we expteesnum-

ber of employees, self-employed persons and theevatided in the intensive
form as a function of the production of industrig®se variables react to changes
in the total production. In the sixth equation, gre@logenously given (induced)
final consumption of householdg,,, is a function of the generated incontes

and the vector of shares of consumption expendityecommodities of domes-
tic productionh (the consumption of imported products does noteiase the
level of production in the Slovak economy). Coaeéit c, represents the share

of the income of households spent in the SlovakuREp to purchase goods
produced in the domestic economy (the rest is ceegp@f net savings and the
purchase of imported goods). It is the producthef share of consumption ex-
penditures on the net disposable income and the stialomestic goods in the
basket of goods. The last equation is a balancatiequwhere the total income
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of household® equals to the sum of income from dependent emptoym|
and the income from self-employment,|,. Vectorsm; and m,, represent the

annual net compensation of employees (compensafigrersonnel based on
national accounts less the paid levies and incaxjear self-employed persons.

The variables in the model are internally linked dhanks to an increased
production, any change in the exogenous demancesaftects on the remain-
ing variables, e.g. Employment, value added orttital level of income. The
model variables are linearly dependent. The Lebmtiedel assumes setting
fixed ratios of individual inputs — the so-calle@dntief production functions.
The net income of self-employed persons was sé¢hetevel of the net compen-
sation of personnel in the individual industrieeeTshare of consumption expen-
ditures on the net disposable income was set dileby individual years, while
we used the national accounts as a guide. In thmieed period, the share had
a narrow range between 0.97 and 1.00. During thelevbxamined period, the
share of domestic goods in the basket of goodsmaastained on the level of
0,72 taken from the input-output table. The shdneed wage (net compensation
of personnel) on annual compensation was also aiaéd on the same level
during the whole period, and the value was 0.60s Was estimated based on
the data from national accounts and the tax andriees set in legislation.

After converting the set of equations into thenfasf a matrix and inverting
the extended input coefficients matrix, we can egprall endogenous variables
in the model as a function of the exogenously givesl demandy, .

L= |:(6n+1l)3(6n+ 1)} X (4)

OOOOOO;

Matrix R has a dimension ¢bn + 1) rows by(6én + 1) columns correspond-
ing to the number of individual equations in thed®lp whilen is the humber of
commodities (industries) in the model. This is aterded Leontief inverse ma-
trix, which includes an array of important multg$ describing the relationships
between individual economic variables. It is congabsf individual sub-matri-
ces expressing interdependencies among endogeadablgs. For instance, an
element of matrixR, expresses the total production of commodity the

whole chain of production (including induced efgateeded to supply one unit
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of commodityj into final use. The sums of the columns of thiSri)aazi":quqij

represent the multipliers of domestic production ifadividual commoditieg
(also including induced effects). MatrRR , indicates the effects of the final use

of individual commodities on the production of imstiies (including induced

effects). Its elements express the direct, indiegxt induced production of in-
dustryi generated by the final use of commodlitin the model, we can find the
effects of the final demand for commodities onpheduction of commaodities in

the whole national economy, as well as the effentthe production of individual

industries. Usually, either effects by commoditieghe effects on industries are
analysed separately. Thus, our approach provides meneral results that are
quite rare in the input-output literature. Moreqverlso indicates the effects of
the final use of commodities on the creation of Emyment and value added.

2.2. Description of the Data Entering the Model

The total production in the three examined indestmm 2013 accounted for
more than EUR 1.3 billion, while the the sectornadnufacture of paper and
paperboard had the highest share on the total ptiody reaching 56.5%. Manu-
facture of articles of paper and paperboard folkbwéth 38.4% and the manu-
facture of pulp had the smallest share on the dhpreduction. Because the
production is not entirely homogeneous even withase industries, let us have
a look at its structure.

The production within the sectors of manufacturpuwp and manufacture of
articles of paper and paperboard can be considevetbgeneous. There, the
dominant good with a share exceeding 90% is a guduetent to the given indus-
try. A different phenomenon can be observed irst#edor of manufacture of paper
and paperboard, where the dominant commodity i®papd paperboard with
a 63% share on the total production, but the sestmuch more diversified.

The second most important commodity producedimghctor is represented
by articles of paper followed by pulp with a 10%shas the main intermediary
for further production. Because of the size of tindustry, more pulp is pro-
duced in the manufacture of paper and paperbodigiry than in the manufac-
ture of pulp industry itself.

The dominant final use of the examined commodiigesxport with a total
production value of EUR 1 billion, i.e. roughly ¢#& quarters of the total produc-
tion of all three industries. The decisive roleplayed by the manufacture of
paper and paperboard again. The main commodithisfsector, i.e. paper and
paperboard, is almost exclusively directed at fprainarkets. Pulp is the only
commodity with a more significant share in furtipeoduction with 37% of the
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total pulp production going into the intermediatemsumption and being used for
further production, naturally mainly of paper arabprboard. However, majority
of the output is exported in this case as well. Tese commodity of the exami-
ned chain of production are articles of paper amgepboard. A part of the do-
mestic production is also used in domestic consiompmore specifically in the
final use of households. It is clear that almost Whole domestic production is
directed at export or into further production. Thiswever, does not mean that
there is no domestic demand for these commodiiie2013, the domestic de-
mand (final as well as intermediate) for all thtygees of commodities amounted
to EUR 1.1 million, out of which 80% was importeddaonly 20% produced by
Slovakia’s domestic producers.

3. Empirical Results

In this section, we present the empirical resaftshe analysis of the im-
portance of the paper industry for the Slovak eoonoFirst, we describe the
effects on production. Then, we focus on direct ardirect effects on value
added and imports. Finally, we present the finahaled effects (including in-
duced effects) at aggregate level, as well asdetailed analysis by industries
for generated employment.

3.1. Effects on Production

The manufacture of products for satisfying finehwnd requires many in-
puts — intermediates produced on different levéthe® production chain. A high
division of labour and the complexity of final prards lead to the fact that pro-
ducts are produced from a range of other commeadéied intermediates, and
thus they generate an array of indirect effectshenindustries through the sup-
plier-client relationships. The value of productigenerated by the final use of
a given commodity in the whole chain of product@am be recorded using the
so-called production multipliers. The final useaofommodity for EUR 1 million
can be matched with the value of production (satesated on all levels of pro-
duction. The input-output tables include a detaitéaksification of the use of
intermediates from the domestic and imported priddngcso we can calculate
the production multipliers separately for the dotigesconomy, as well as inclu-
ding the effects on production generated abroad.

Supplying pulp for EUR 1 million into the final @gyenerates production in
the Slovak economy of EUR 2.1 million (EUR 2.93Imait when including im-
ported goods). In Slovakia, the final use of putg gaper creates the highest
effects on domestic production among all manufaufusectors.
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Table 4
Manufacturing Products with the Highest ProductionMultipliers, 2013*
Production multiplier | Production multiplier
Code Name (domestic)p (domestic + imprz)rts)
17.11 Pulp 211 2.93
17.12 Paper and paperboard 1.91 2.82
10 Food products 1.76 2.58
11 Beverages 1.73 2.56
16 Wood and products of wood, except furnitu 1.73 2.16
23 Other non-metallic mineral products 1.72 2.54
31 Furniture 1.68 2.65
17.2 Articles of paper and paperboard 1.63 2.92
33 Repair and installation services of machine
and equipment 1.60 2.40
29 Motor vehicles, trailers and semi-trailers 1.60 3.88

Note:* The multipliers are based on standard Leontief maiteout induced effects. Domestic multipliers are
based on intermediate consumption matrix in a \dersél (without imports), while production multiplgethat
include imports are based on intermediate conswmptiatrix in a Version A.

Source:Authors’ calculations based on the input-output eidar paper industry products.

Table 5

The Effects Generated by the Final Consumption of &er Industry Products
on Production of other Industries, 2013 EUR million)

Code Name Generated production, EUR million
35 Electricity, gas, steam and air conditioning supply 194.9
02 Forestry and logging 141.3
46 — 47 | Trade 131.5
49 Land transport and transport via pipelines 64.1
52 Warehousing and support activities for transpaotati 26.0
68 Real estate activities 22.1
18 Printing and reproduction of recorded media 20.3
33 Repair and installation of machinery and equipmen 17.8
43 Specialised construction activities 16.6

Source:Authors’ calculations based on the input-output eiddr paper industry products.

Paper industry products generate significant eaieffects on the production
of electricity and steam and forestry, logging, asthted services but also on
trade, land transport, warehousing and supporvites for transportation, or
real estate activities.

3.2. Effects on Value Added and Imports

From the point of view of the national economye #ffects generated by the
final use of certain products on value added invthele national economy are
often more important than those on the gross ptamuof other industries. The
final use of EUR 1 million corresponds to EUR 1llioii of value added created
across the chain of production either in the doimestonomy or abroad. These
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effects can be captured using the value addednaporti multipliers. While the di-
rect value-added coefficients measure the shaveloé added in a given industry
on the total production, value added and importtipligrs measure value added
(or imports) generated by EUR 1 million of the finae of individual commodities.

Table 6

Manufacturing Products with the Highest Indirect Effects on Value Added
Creation, 2013*

Code | Name Direct val_u_e Valug gdded Impqrt
added coefficients| multipliers multipliers

17.11 | Pulp 0.19 0.64 0.36
17.12 | Paper and paperboard 0.25 0.63 0.37
16 Wood and products of wood and cork,

except furniture 0.43 0.80 0.20
10 Food products 0.30 0.65 0.35
11 Beverages 0.31 0.64 0.36
31 Furniture 0.32 0.63 0.37
23 Other non-metallic mineral products 0.34 0.64 0.36
33 Repair and installation services of

machinery and equipment 0.43 0.70 0.30
17.2 | Articles of paper and paperboard 0.25 0.51 0.49
29 Motor vehicles, bodies and parts for motd

vehicles 0.12 0.32 0.68

Note * The multipliers are based on standard Leontief maftthout induced effects. Value added multipliers
are based on intermediate consumption matrix ireesign B (without imports). Import multipliers acal-
culated with an extension of the standard Leomtieflel for a vector of imports to intermediate conption.
For more details see Miller and Blair (2009).

Source:Authors’ calculations based on the input-output eiddr paper industry products.

Manufacture of pulp and paper generates highewctieffects on value added
creation in Slovakia. The final use of paper forREU million generates, directly
and indirectly, value added of EUR 630 thousandh@lgh the manufacture of
pulp and paper has low direct value-added coeffisighey generate significant
indirect effects on value added in other industries

3.3. Effects of Final Demand Including Induced Effects

As has been mentioned elsewhere, the importanicelisidual industries for
the national economy is based not only on the valised they create directly
or on the number of employees they employ but adsat effects are generated
by the final use (final demand) of their produdtke following table lists effects
of the final demand for all commodities of the papelustry, i.e. pulp, paper,
and articles of paper.

The final use of paper industry products for EUR65 million generated
a direct, indirect and induced production of EURT7L, million. In 2013, the
paper industry in Slovakia generated 16,371 jobsctiy and indirectly, while
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directly, it employed a little over 7,000 persoktareover, it generated additional
jobs in an induced way, i.e. through consumptiasirag from the income from
its effects in the whole production chain. Aftekitey the induced effects into
consideration, it generated more than 18 thousabsl Value added created in
the paper industry in 2013 amounted to almost EOR ®illion, but the total
value added generated by the paper industry predeateeded EUR 650 mil-
lion, out of which EUR 611 million was generatededtly and indirectly and
the remaining EUR 40 million was generated in atuged way.

Table 7

Effects of the Final Demand for the Paper IndustryProducts
(17.11 Pulp + 17.12 Paper + 17.2 Articles of papz0)3

Total effects (including| Out of which: direct
induced effects) and indirect effects

Direct effectg

Effects on production, EUR million 1,971 1,913 1,065
Effects on employment, number of person 18,111 16,371 7,044
Effects on value added, EUR million 651 611 299

Source:Authors’ calculations based on the input-output eidar paper industry products.
3.4. Effects on Employment

This part includes an analysis of the effectsagqy industry on employment.
We point out significant indirect and induced effeof the final demand for its
products on one hand and the varied nature offfeete within the production
of individual commodities included in this induswog the other.

Table 8

Direct and Indirect Effects of the Final Consumptian of Paper Industry Products
on Employment, 2013*

Total | 17.11 Pulp | 17.12 Paper| 172 Atticles
of paper
Direct employment 7,044 669 1,787 4,588
Direct and indirect employment 16,371 1,641 7,118 7,612
Indirect employment generated by one employ 1.32 1.45 2.98 0.66

Source:Authors’ calculations based on the input-output eiddr paper industry products.

Within the paper industry, more than half of tteople are employed in the
manufacture of articles of paper and only 1,787 leyges work in the manufac-
ture of paper. The remaining 669 jobs are createthe manufacture of pulp.
However, after taking the indirect effects of tireaf demand for these individual
commodities into account, the picture of the geteer@mployment is somewhat
different. While the direct employment in the maamitire of articles of paper
was significantly higher than the direct employmienthe manufacture of paper,
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the direct and indirect effects of the productidioth commodities on employ-
ment are comparable. Articles of paper generaidle dver 7,600 jobs, while
the manufacture of paper generates 7,118 jobs.v@rage, one worker in the
paper industry generates 1.3 jobs in other indesté detailed look at the indi-
vidual commodities, however, shows that these éudieffects are decreased by
the manufacture of articles of paper, where onel@yep indirectly generated
less than one worker. In contrast, one worker enrttanufacture of paper gener-
ates 3 more employees in other industries direatlg indirectly. This fact is
based on the high productivity in the manufactureaper and a higher labour
intensity of its main suppliers and other firmgliye chain of production, e.g. in
forestry or transport.

The effects of the paper industry on employmeatemsen more pronounced
after taking the induced effects into account. Beseathe manufacture of paper
generates higher direct and indirect effects onitkeme of workers than the
manufacture of articles of paper, it also has higmpacts on employment after
taking induced effects into consideration. Thug tltumber of direct, indirect
and induced jobs in this industry exceeds 8,200lewh the case of the manu-
facture of articles of paper, this number is lésst7,900.

Table 9

Total Effects of the Final use of the Paper Indusy Products on Employment
(including induced effectsp013*

Total | 17.11 Pulp | 17.12 Paperf 172 Articles
of paper

Total generated employment (including induceq
effects) 18,111 1,956 8,255 7,899
Direct labour intensity coefficients - 4.7 3.5 8.0
Employment multipliers - 18.24 14.76 15.46
Total employment generated by one employee
(indirect and induced) 1.57 1.92 3.62 0.72

Source:Authors’ calculations based on the input-output eidar paper industry products.

Differences in the labour intensity coefficientscdment the differences in
labour productivity, which is defined as their ygcical. The lowest labour in-
tensity coefficients are in the manufacture of papérere 3.5 employees are
assigned to EUR 1 million of production. Manufaetwf pulp has somewhat
higher coefficients (4.7). Significantly higher talr intensity coefficients are in
the manufacture of articles of paper, where 8 eygie are assigned to EUR
1 million of production. These facts bear withnesshe high labour productivity
in the manufacture of paper and partly explain whg employee in the manufac-
ture of paper generates as much as 3 jobs in ithestries, while this number is
3.6 if it includes induced effects as well. Thegghlindirect and induced effects
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are reflected in employment multipliers with muokwver differences than in the
case of direct employment coefficients. The sumglyaper for EUR 1 million

into final use generates almost 15 jobs directlgl anirectly. The effects are
a bit higher for articles of paper (15.46 jobs)e®upply of pulp for EUR 1 mil-

lion into final use generates as many as 18 johs.fdllowing table includes an
overview of the indirectly generated jobs by indyst

Table 10

The Effects Generated by the Final Consumption of &er Industry Products
on Employment of other Industries, 2013

Code Name Generated employment
02 Forestry and logging 3,006
46 — 47 | Trade 2,373
49 Land transport and transport via pipelines 922
35 Electricity, gas, steam and air conditioning supply 393
52 Warehousing and support activities for transpastati 312
43 Specialised construction activities 292
33 Repair and installation of machinery and equipment 256
16 Manufacture of wood and products of wood and cexkept furnitureg 197
68 Real estate activities 182
69 Legal and accounting activities 156

Source:Authors’ calculations based on the input-output eiddr paper industry products.

The highest effects on employment are generateétdebynanufacture of paper
industry products in forestry, logging and relasedvices, trade, land transport
and energy production. Moreover, it also generatgaificant effects on the
sectors of warehousing and support services fospartation; specialised con-
struction works; repair and installation servicésnachinery and equipment; and
the manufacture of wood and of products of wood@orl, except furniture.

Conclusions and Summary

In Slovakia, the paper industry is a relativelyairsector of economy. How-
ever, its output can be and is widely used in warimanufacturing activities, as
well as in the final consumption. It is also a sedh which several interesting
tendencies can be identified. The main favourabkracteristics of the Slovak
paper industry (from the macroeconomic viewpoing) the following:

« In Slovakia, the industry is a growing one but deeelopment of the paper
industry outside of Slovakia (25 European Unionntaas based on data availa-
bility plus Norway and Switzerland) was consideyatterogeneous (this sector
was growing in approximately half of the countraasl experienced a decrease
in the other half).
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« The Slovak paper industry has reached a relativigly labour productivity.

It is the highest among the countries of Central Bastern Europe. It is also
significantly higher than the average productivitythe whole manufacturing
sector. The productivity gap between Slovakia dnednbost developed countries
has been reduced significantly.

» The industry experienced a massive influx of investts. The level of in-
vestment (capital formation in relation to the gaed value added) was par-
ticularly high, which resulted in a substantial noypement of the capital-labour
ratio. Undercapitalisation in the paper industrg problem shared by the indus-
tries in former transitive economies — has beamighited to such an extent that
the capital equipment in Slovakia exceeded theeglof some of the most
developed economies.

« The relatively high average wage was still assediatith low unit labour
costs (compensation of employees/production), woimftributed to cost com-
petitiveness. Wages paid in the paper industry les®me ‘greener’, i.e. they
are not so environmentally burdened. There has &ewajor decline in the ratio
of emissions to a unit of paid wages. This is cdusea decline in the emission
intensity of production.

The economic effects of the paper industry in Skoa:

« In Slovakia, one unit of final use of pulp and pagenerates the highest direct
and indirect effects on domestic production amdhmanufacturing products.

« Final use of pulp and paper for EUR 1 million hbeae-average total effects
on the value added created in the national ecormin8tovakia with significant
indirect effects on the creation of the value addeather industries.

« The final demand for the products of the paper stgugenerates more than
18 thousand jobs and more than EUR 650 million afi® added per year in
total including induced effects.

» The export of paper for EUR 1 million generates ELIRL million of pro-
duction directly and indirectly in the whole Slovagonomy.

« The final use of paper for EUR 1 million generatatue added in the Slo-
vak economy directly and indirectly for EUR 630 tkand.

+ One employee in the production of paper generajebs3in the remaining
industries in the Slovak economy (3.6 jobs inclgdimluced effects).

Room for improvement, open questions for furthesearch and challenges
for a new industrial and economic policy can bentdied in the following:

» The relationship between fixed capital formatiomv@stments) and the dy-
namics of value added. The extensive investmente wet followed by a mas-
sive growth of value added in the following yeafrbis may be explained, at
least to some extent, by the fact that the investsnenade in the last fifteen
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years have rather strengthened enviromental sasiaty and have not led to
an expansion of production.

« In some countries, the productivity of paper induss higher than in Slo-
vakia, even though the capital equipment in Slavagihigher (this can be seen
on the comparison of Slovakia and Austria). Thisbpem is related to the previ-
ous one and it may be a subject for further studies

« In the last two decades, a continual decline iretinployment can be detected
both in the paper industry and the whole manufaajusector. This was a con-
sequence of a major increase in the labour prodtyctind the resulting increase
of competitiveness. It can be assumed that futurestments will not have such
a major impact on the issue of environment (sihdeas been completely chan-
ged), but instead it will positively influence valadded and employment. Com-
pared to services, the share of direct employmedtvalue added in the whole
manufacturing sector has been declining (at preshi#t leads to discussions
about deindustrialisation). This is the consequeasfca higher growth of labour
productivity. However, as a result of the high siwn of labour, a question arises:
what is the share of employment that is generayeth® demand for industrial
(paper-industry) products? This question may bestigect for further studies as
well, and the answer may be found in the circutantext of the national economy.
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