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Abstract

Hungary's growth has always been characterised by periods of strong growth and higher
employment. However, these were never really sustained and often ran into periods of

crisisthat always set back the country's légegn convergence (Boda et al. 2019).

My doctoral dissertation is a series of articles that emerged from several independent yet
closely interconnected research endeavors. Throughout my investigations, the question
that lingered was how Hungary and the Cenlfastern European region are progressing

on the trajectory towardsf catching up (or, conversely, falling behind). The exploration

of parallels between the region's characteristic state of a middiene trap and its
economic structure emerged as an objective, with onedissgssed aspect being the
examination of engageent with global value chains.

Throughout my research, | employed various methodological approaches. | examined the
entire GDP balance from both the production and consumption sides. Additionally, |
harmonsed macrdevel indicators with results derivedofn a corporatéevel database.

The smile curve framework flows through my entire dissertation. In a quantifiable
manner, | integrated it into the core of global value chain analyses. Alortgsidata

from the Hungarian Central Statistical Offi¢€SH), | also analged data from the World
Input-Output Database, as well as Eurostad Ameco dat

The majority of countries in th€entralEastern Europearegion are reliant on external
factors, leading to a focus on external demand rather than internabpieegit. This is
primarily driven by multinational companies outsourcing production, creating a complex
situation. Two significant forces are at play: the impact of the regime change in the
European region over the past 30 years and the rapid technoladiaicements that
have transformed supply chains in the latter half of this period. These forces have
intertwined to shape the region's dynamics, making it challenging to isolate their

individual effects.

The fragmentation of global supply chains has provided@#stern Europeargion with
many opportunities, so that many companies tend to be engaged in less complex, low
valueadded activities. At the sectoral level, this implies a shift towards the girodwf

'inputlike’ products, which can be well quantified by the upstreamness indicator. The two



groups of activities with the largest shares of upstream activities are the production of raw

materials and lowalueadded assembly activities.

The emergig Eastern European modélave brought a certain semblance of catching up,

as from 2000 to 2014 the region's vaadred volume moved closer to that of Western
countries, but no real and comprehensive upgrading can be identified. The narrowing of
the gap $ mainly due to an increase in the volume of production. Unfortunately, the

overall valueadded content has also declimeddeately.

The situation is further nuanced by the fact that a significant part of the additional value
added gener@in is linked b the performance of Western couedr In the case of
Hungary, between 2010 and 2015, 60 percent of the growth in the addieel of the
dominant small, medium, and large enterprises was generated by mostly-tweign
businesses, and the share of matlty owned enterprises in this group of companies in
valueaddedproduction fell by 4 percent.

This seemingly successful but still trhke structure needs to be abandoned and the focus
shifted to real and larggcale upgrading. One way of doing tlusuld be to focus on
higher valueadded activities, for example, more complex and higher knowledge
intensive activities in the global value chain being carried out by natiopathed
companies. Another development direction coulddumdin the servicesector, which
already has a high vakasglded but is not yet fully exploited in terms of volume and
integration. One such priority sector in the region could be the IT services gectoe
results show, itis not so simple to highlight the IT sector, ihslso has a different
positionin each country within the global supply chain, andsitalso not true that all

positions are highly profitable.

It is important to draw attention to the fact that the trap situation has also emerged in IT
development, asnodern communication technologies have also created pressure to
outsource "execuin’, low valueadded activities. The cluster analysis of the IT sector
shows that countries around the world are organised along three main orientations. One
main direction $ that the IT sector produces inputs for other sectors at lower value added
or is "assembling”, i.e. behaving as an upstream and manufacturing sector, the second
category is shifting towards the middle but with medium to high value added, and finally

thereare countries that keep their downstream IT sector stable with a high value added. It



is instructive to note that here too, there is pressure to move towards the middle in terms

of valueadded share and also towards the upstream.

The shift of the IT sector towards manufacturing and upstream is a natural consequence
of the increasing use of digital technology in our everyday devices and oBjgttaving
this in mind, achieving real upgrading in the region requires a focus orfr¢giciah that
potential breakout sectors, such as IT services, are taking and how they are integrated into

the global value chain.

As key finding | would like to highlight somekey messagefrom my articlebased
dissertation. As an introduction, it is higyhted, that even a trap situation has been
identified, a thoughtful way must be chosen. The apparent trap situation and the economic
growing in the CenttaEastern European region is highly influenced by foreign capital.
We must note that, while Hungarys a Western Europexposed economy, its internal
development is also burdened by internal regional tensibnge llook closelyat the

global value chain positions, then it is various how each dounirddistries catch any
positions. In the Centrdtagern European region there are several forms of value chains
(GVC positions) but we can claim that the shifting in the past fifteen ymsanst running

like in the Western trends.

In conclusion, it can be stated tl@@ntratEastern European countries are catching up to
the West, but they have not yet caught up entitetpnomic development is a complex
process influenced by disparities between sectors and the interrelation of industries within
global value chains. Qantries that can effectively increase their productivity and value
added ratio, along with building the right economic relationships, have a better chance of

achieving sustainable development and competitiveness in the global economy.



1 Introduction

1.1 My research career and reasons for the choice of topic

The beginning of my research career dates back to my Master's studies. It was during this

periodthatst arted working with Gy°rgy Boda and

their existing research on labour force and employment, as well as on national economic
performance. Subsequently, a digjgation research area was added to the research.

Inspiredly t hi s resear ch, Il formul ated my own
The title of the resulting study was "Future trends in labour demand and labour supply

and their impact on organisation and organisational strategies". My thesis supervisor was

D &

D NI

GyYrgy Boda. The research was naotudypubl i shed ¢

The research consisted mainly of secondary data analysis, litenaviey, and
interviews with managers felt it was important to examine the unfolding labour market
changes (mainly domestic but also global). Technological developments, changes in
market structures and demographic changes are closely shaping labour demand and
supply, as well as training needs. | soon realised that, overall, this is a large and complex
topic, and that to understand it, its individual components need to be examined in detail.
My next major research unit was built around digitalisation and Industry 4.0, but also
included 'Work 4.0' and labour market research. When applying for PhD studies,
designed my research plan around this. This resulted in my first independent journal
publication, in the Labour Review, in 2018, entitled "The impact of Industry 4.0 on
employment". During the research, | reviewed a wide range of literature related to

digitalisation and employment, as well as company databases.

At the same time, | was also involved in a growth rate research project, during which

Tam8s R®v®sz joined the team. The research p

of the system of the stral linkages balance sheet, thecatled inputoutput tables

(10T), and the related inpwutput analysis methodologies. This brought research issues
at the national economy and sectoral level to the centre of attention. In the course of the
research,the total GDP balance sheet was studied, both from the production and
consumption side. In addition, madeyel indicators were linked to results from a firm

level database.



The methodological skills | learned here and the research questions | was aide/¢n
inspired me further, and my initial research plan changed direction somewhat. In
particular, | was attracted by the World Infidtitput Table/Database (WIOD) and its
potential for modelling the world economy. The complexity and scope of the system i
rather daunting for most researchers, but its consistency and potential were rather
motivating for me. My attention soon turned to the sectoral problems and how to address
them. With this approach, | continued my research and my work with my peers, which
gave me the opportunity to understand the importance of supply chains and the smile
curve framework that expresses their characteridigsthis time, the structural issues
were already evident, as indicated by the positions held within supply chabtsl(gl
value chains). This prompted the integration of the analytical database with a sectoral
analysis, which also accommodates my original interest in the IT field.

The thought process of the smile curve flows through my entire dissertation, so a detailed
description can be found in the methodology section and related articles. It should be
emphasised that the framework is used by most researchers as a guideline or a guideline
for thinking. Many studies cite its lessons. After a detailed literature revimund that

there are very few researchers who conduct quantitative analyses of the smile curve
framework (at the sectoral levelso by combining known and accepted methodologies
and supplementing them with my own results, | have developed an andhamaivork

to analyse the WIOD database in a consistent way, with a quantifiable measure of the
global value chain. During the research, | prepared several methodological descriptions
and workshop studies, with the aim of including them in my dissertatiaddition, two
manuscripts of articles were produced, also with an emphasis on the approach and
methodological framework. These are presented in the introductory section. In my
background research, | analysed the related methodology of Antras et &l 2P0Q.B)

and quantified the upstreamness and downstreamness values of the WIOD database
countries. | also compared the sectoral rankings for both indicators and examined the rank
correlation coefficient between them. | examined how common the charactéusti

shape of the smile curve is across countries and time periods. Based on calculations, |
have identified the "cubff values" according to which sectors can be classified as
upstreamness, manufacturing or downstreamness based on their upstreamness or
downstreamness index. This exact categorisation is not common among researchers,

although 1 think it is important that if simplifying classifications are used, there is a



robust, derived methodology that can be consistently repeated over time on other data
sets. The details of these are set out in the introduction, as these background studies have

not been published, only in simplified form, integrated into the individual articles.

During my research, | was interested in the question of how Hungary aGetiral and
Eastern European region are moving along the road to catching up. Exploring the
parallels between the region's middteome trap situation and its economic structure
emerged as a goal, one of the less discussed aspects of which is the emmirtae

linkages to global value chains.

1.2.Content of tharticle based dissertation

The articlebased dissertation is a relatively new genre. The formal and coelated
requirements do not yet have a wedtablished system ekpectations and conventions.

The advantage of this is that the author can enjoy greater freedom in shaping the
structure, but this also presents a burden. In the previous chapter of my dissertation, |
presented my research career so far, how | have elawel the directions my thinking

has taken. In this chapter, | am now focusing on how the articles and studies included in
the dissertation have developed, how they were created, what their main ideas and
methods are, and how | connect them in the dssent For the sake of claritpf this

heavy contentat the end of this chapter, a brief summary table and a diagram have been

included on this topic.

For introducing the research field and idea, | must start with the thesi€ahaal and
Eastern Europan countries have always experienced periods of seomgomicgrowth

and higher employment. However, these were never really sustained and often ran into
periods of crisis. The gap between the region's economic performance and that of
Western countriehias narrowed, but is still far from closing. Examining the growth
difficulties and the middléencome trap that have emerged, and the potential for a
breakout from these, is the central question of my thesis. Three afalugedarticles

and one study strily focus on this theme, building somewhat on each other.

In the first article(Article 1 "On the possibilities of increasing the growth rate and
employment” - my contribution is 30%), my colleagues and | present a comprehensive
analysis of the Hungariaeconomy. The paper includes a summary of the knowledge of



the 10T (Input-Output Tableland the national accounts necessary to understand the topic
and also discusses the necessary corporate accounting systems. In the literature review,
studies focusing maly on economic structure and structural change have been reviewed.
In the empirical part, two separate calculations were performed, one half of which is a
structure analysis based on macro data and the other half is a structural change modelling
based orfirm-level data. Several studies have shown that vadlteed production and
efficiency increase with firm sizeA recent exampleexamining this statemerdan be
Sz8sz et].papar.We lhaeOcBrdirmed this in our study. This suggests that
increasing the size of the company may be a logical way out, but our research has shown
that without real upgrading, the expected results will not be achieved. "The problem we
see is with the law ofe®nomies of scale. Within the group of continuously operating
SMEs and large firms, companies that scale up significantly relative to their numbers,
doubling valueadded, employment, and increasing gross fixed capital formation by
150%, but do so with dening productivity and deteriorating efficiency. It is as if there is

only extensive growth in this circle of companies. Efficiency is not growing at a sufficient
pace." (Boda et. al. 2019, p.406.)

The next way forward could be to focus development on-hagheadded sectors. It is in

the context of this issue that | conceived the design for Article 3 and 4, as well as the
overall research framework that forms part of this dissertation. As a first step, | looked at
the sectors' valuadded production. Themile curve framework was then used as the
framework for the analysis, which examines the wadded content of the
companies/sectors involved in the supply chain. The aim was to analyse which sectors
produce a higher valegdded share and to identify téferences between countries. The
results were not included in a journal article but are discussed in the dissertation.
However, the results raised the questionwdiat arethe links between the role of each
sector in the global value chaiand betweethe share of value addeaind between the
economic catchingip? This inspiredArticle 3 (" Evolvement of global value chain
positions in the Central i Eastern European countriesi A new dimension in

catching up?' - my contribution 100%)

The results of tharticle 3. show that the upstreamness index of many sectors is getting
lower, so that compared to the classic smile curve classification, sectors are shifting from
manufacturing to upstream, and typically with a low value added share. For this reason, it

can be obseed that, in contrast to the "U" shaped curve of the developed countries, the

7



curve of the CEECs often takes a "/" shape, but also "r" and """ shapes are not
uncommon. These production structures only allow for extensive catopirgis easy to

recognse that the production structure of western countries (Germany, USA) would lead
to a significant increase in value added even if the production volume remained
unchanged. Overall, this is neither the right direction to sustain growth nor the

appropriatevay to catch up.

I n addition to my independent research, I

Tam8s R®v®sz, along with Regina Th®k. Thi
lessons learned in Article 1, but also syngxdiwith the GVC theories explored in my
independent research. We published a joint article based on the findings and
methodological innovations that we uncovered, which | refer téréisle 2 of my
dissertation Productivity and profitability ). Chronologcally it can be considered as the
third, but since the 2nd and 3rd were published almost simultaneously | have preferred to
number them in order of logical connectivity. | recommend this reading order to the
reader of my dissertation, but as the articleseapublished in their own right, switching

the order does not prevent understanding. In a pioneering way, Article 2 not only
examines international impeeixport relations, and in net terms, but also territorial
relations within Hungary (territorial/regial 10T), which reflects the local presence of
global laws in the functioning of the economy. In summarising the articles, it will be well
connected thafrticle 2 actually highlights the fact that the trap situation discussed in
Article 3 is also presentithin Hungary among the regions, and if Budapest were to be
excluded, it would not be in a bad position internationally either. However, this may be
one of the costs of not being able to say the same for the rest of the country.

In parallel with Article 3 an investigation has been launched into other boeakoutes,

but the lessons of previous analyses suggest that here too caution should be exercised in
singling out one sector. Firstly, | have highlighted the IT services sector (NACE J62_63),
which isrenowned for its high valdadded content and for the fact that this sector has
been growing and developing by leaps and bounds over the last decades. This led me to
formulate the research question ftudy 4 ("International analysis of the IT sector

basal on GVCs" - my contribution is 95%). In the course of the research, | will examine
which IT service sectors in different countries have significant links with other sectors,
and the relative position of IT in each country based on macro indicatorsaorgdic

upstreamness, downstreamness, value added share, share of IT sector value added in the

8
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value added produced by the country, IT value added of the country in the total world IT
value added). The cluster analysis based on the indicators highlightesthaw that IT

sectors are also classified along three main directions. An important cautionary note is
that even with this prominent position, the sector could be heading for a trap and could

take on a kind of "assembly service" character, with mediwfitability.

The articles in this dissertation have all been published inrpemwed journals. The
publication of thestudyreferred to as Paper 4 in the dissertation has not yet started, as the
dissertation is already a series of volumes and has been overshadowed by recent
publications. The manuscript has already been widely presented in my PhD thesis draft,

but also beforehiat (at conferences, in work settings). The quality of the paper was
enhanced by the professional support of Zsolt Matyusz and the continuous review of
Dg§vid Losonci . Zsol t Mat yusz supported th
cluster analysis, whil®8 vi d Losonci hel ped to refine th
of the study. Following the completion of the dissertation process, we aimed at the joint
publication of a focused journal article based onstiely.

It is important to mention that my @uthors and | have also worked on the background
research for Article 1. The result is a scientific publication that presents all the
calculations and analyses that were not available in the Economic Résigiwnal

Hungarian nameK ® z g a z d a s § dhis c@&mplexmiolame of studies is freely

available online. Reference: About the possibilities to enhance growth rate and
employment- Background study of the article published in the April 2019 issue of

K zgazdas&8gi Szeml e, Budape 918615802402-0; | 201"
Publisher: Boda & Partners Kift.

Table1 summarises the links between the sections in the dissertation and highlights the

main elementd-igurel also provides a visual representation.



Tablel: Summarising the structure of the dissertation

Introduction Article 1 Article 2 Article 3 Study 4
. . Productivity and |Position of sectors .
Focus of analysis Economic growth | Economic growth rofi tabitl};ty in the GVC IT sector in the
! and GVCs rate and GVCs profit . N GVC
analysis, GVC catching up
Theoretical .
. . . Literature
. introduction and | Methodological, Methodology, . . L .
Emphasis . L. . - .| introduction and | Empirical analysis
methodological |empirical analysis | empirical analysis
. methodology
extension
. Central and .
Geographic focus Global Hungary Eastern Europe CEER countries Global
Methodology 1 WIOD Input-output methodology, IOT, WIOD
Up-, o Methodologies related to the smile
Methodology 2 | Downstreamness, | National accounts _un_ga.:‘y curve framework (upstreamness, AV
UMD territorial IOT ratio)

Methodology 3

Rank correlation

Enterprise
database analysis

FIGARO IOT

UMD

Cluster analysis

Main findings

Even after a trap
situation has been
identified. a
thoughtful way
out must be
chosen

Apparent growth,
trap situation,
influence of
foreign capital

Hungary is a
GEEI-exposed
economy, while
its internal
development is
also burdened by
regional tensions.

Global value
chain positions
not moving in the

direction of
Western trends

The IT sector is not
a way out of the
income trap in all
countries

Conclusion

The majority of Central and Eastern European countries are in the income trap, which can be
identified from the GVC position. There are several break-out paths, one of which is upgrading
and pursuing higher value added and developing sectors (e.g. IT) that can be well positioned.

Source: own contribution

Figurel: placement of the articles and study covering the chapters disgertation, by
the space studied

Multi-sector

Single-sector
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Hungary

Multinational

Source: own contribution




Articlel: ®On t he possibilities of increasing t
Article 2: "Productivity and profitability"

Article 3: " Evolvement of global value chain positions in t@entral i Eastern

European countries A new dimension in catching up?

Study 4: filnternational analysis of the IT sector based on GVCs

In the context of artickbased dissertations, there is often a question about the areas and
extent of thecontribution of the author in the articles that are part of the dissertation.
Determining this is a thankless task, since participation in a scholarly work also implies
an increase in knowledge, and if an area is shared or discussed jointly by sevdeal peop
how should it be divided up? &D% or has everyone put in 100% of their knowledge? In
addition, it is also difficult to determine how much the tasks that led to the article are
counted in the total output. Does the visual (writing, graphing) or the \esual

calculation and discursive contribution count?

To remove any doubt, however, we drew some lines and, based on the statement of my

fell ow authors, we have defined my contr.i
My fellow authors unanimouslyt at ed t hat Zolts8&8n F¢ gl °op' s
is:
Article 1. Article 2. | Article 3. Study4.

Creating a concept 30% 40% 100% 95%

Data collection 70% 60% 100% 100%

Data analysis and methodological inpu| 20% 25% 100% 95%

Carrying outanalyses and calculations | 50% 25% 100% 95%

Writing and drafting of study 15% 35% 100% 100%

Further contribution 25% 35% 100% 90%

Overall 30% 30% 100% 100% (95%)*

*Study 4:filnternational analysis of the IT sector based on GVCs

h €

b

co

Formally in this study, | do not hawe-authors b u't Zsot Mat yusz and

helped me in the concept creating and testing my idea and ciusteranalysis part. |

think | need to mention their contribution and ask their permission to pubéshmty and
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mention them in theacknowledgmentpart. They supported my plan and they
unanimously stated thamy (Z o | t 8§ n) cBngibutiop toshe joint results it least
95% so | can be the only author of the paper.

Note: thearticles and thetudyin this dissertation are identical to the originally published
content, differing only in language and format. The translations have been finalised with
the assistance of a specialist translator who has compared them with the original

publication.

1.3.Theoreti@al background

There is a lot of literature dealing with the catching up. Researchers often employ a high
level measurement to evaluate the progress of these countries in catching up to their more
developed counterparts. For instance, studieSWy2023) andlones and Klenow (2016)

and Smith et al. (2018) highlight the significance of GDP growth, technological
advancement, and human capital investment as crucial components of thepcatch
process This study alsdocusseson highlevel measuremes and macro data, but it
opens new aspects via the production and the GVC connections.

The problems of possible underperformance or inefficient development of the economy
are mainly to be found in the structure of production. In addition, the structure o
production, driven by foreign direct investment (FDI), which does not serve convergence
effectively, also has a significant impact (Lux [201@pryniaet. al. [2015]). To mitigate

this, countries need to undertake internal upgrading (Lin et. al., 20082017). One

pillar of this is to change the structure of the economy. Sector upgrading should
emphasise sectors with higher vahadedratio and with higher knowledgetensity.

More specifically, the set of activities carried out by each sectordlheudlirected in this
direction.We need to mention, that the Fiiiven structure results thatanufacturing

firms in less competitive countrieggespecially in the SoutRast Asian regioninvest
significantly morein technology and Industry 4han countries ahead in competitive
rankings or CEE countrief Sz8sz et . al [2021]) It mi g ht

intense upgrading path.

The concept of upgrading has been used several times, but it is worth clandyenthat

this thesis is mainly concerned with the economic dimension of upgrading, which is
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generally defined as 'moving into higher vahdded(ratio) stages’, i.e. a move to a
higher valueadded level, often resulting from some positive technologicproductivity
improvement. A recent cornerstone work in the GVC literature, MarcBtdtar, 2020,
has also highlighted this definition.

Future economistgive clear statements on the content of structural change {Boda 8 g

[2010], Boda [2017a], [2017b BrynjolfssorMcAfee [2014], McAfeeBrynjolfsson

[ 2016], Ford [2017], Mar os8n [ 20 1Oshojne as w
[2013], Hanushek et al. [2017T r N p ¢ Z201Bp &nd other industrial organisation

research (Szalavef2016], [2017] Goryniaet. al. [2014). In the context of structural

change, these authors mainly refer to and urge the rapid unfolding of the knowledge
economy.They are mostlyagreeingon that the knowledge intensive sectors should be

encouraged.

To seethe problem from a bit higher perspective, we can claim thhatdécades, the
development of national economies has been the subject of continuous research by
eminent experts, and many theories have been put forward in economics as to why sectors
in somecountries can develop successfully while the same sector in another country
stagnates or even decling¥akhal, 2021)There are many complex reasons for this.
Vakhal (2021) has also argued that neither economic history nor modern science can
provide satifactory answers to these questions. One reason is that economies are taking
increasingly complex and integrated forms. Many earlier theories have been transformed
as the quantitative description of phenomena has become more complex, but fortunately

the andytical tools have also become more sophisticated.

|t i's also clear from the discourse of Gy
statements such as "the economic structure is fundamentally a function of the
consumption structure" are no longer eyi@rrect, since nowadays, in the era of global

value chains, this is not the case, or more precisely, it is not enough to observe the
consumption of a country or a region, but the whole world is involved. This is also
illustrated by the crisis linked tilhve coronavirus that started in the 2020s and then to the
UkraineRussia war. Global and regional issues have drawn attention to how integrated
economies are and the huge importance of foreign trade. Vakhal (2021) also mentions a
phenomenon highlighted e situation in the 2020s: 'The organisation of firms, and

thus indirectly of countries into production networks, has redrawn dependency relations,
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and it can no longer be said that the direction of dependence is clearly from the smaller
country to the leger.' (p 9.) | have experienced an example from my own corporate
practice(2022 and 2023jn the context of the UkrainiaRussian war which illustrates

this. What happened was that suppliers from Western, mainly German, companies, or
even capacity at thend of the supply chain, failed, causing serious problems at the end of
the chain. The companies concerned began to look for alternative solutions at a rapid
pace, and this is how, for example, production and even the-adtexrl share in
metalworking in Hingary, at least for a significant number of companies in the sector,
increased. Even if only temporarily, the West was left in a situation of dependence and
was forced to open up to any alternative solution. In this situation, the question of the
network of links between domestic companies and sectors, their role in the supplier
network, their development path and direction, the opportunities they can and cannot
exploit, has come to the centre of attention. This is also a kind of market knowledge,
which isalso discussed in Boda et al. 2qahd some basic elements in Boda et al.2009)
Not all companies have been able to take advantage of this, and often it is only temporary,
with the West pushing the vakalded content down again. The lack of knowledge
cgpital and knowledge management capabilities has a major impact on the performance of
a value chain firm (Boda et. al. 2021; Szalavetz 2011), but | do not elaborate on this in
this dissertation. Instead, | will focus on the phenomenon itself and its aagaion. In

the CEE region, it is typical that companies and policymakers take advantage of the
opportunities offered by outsourcing and input sourcing, but these are often associated
with low added value, which in the long run is likely to reduce groatiis and cannot be

the sole basis for strategy.

The definition of a middikencome trap has been formulated by several people. This is

well summarised in Glav&?dagner (2020) . I n a research pro
reviewed a wide range of these artimately formulated a definition that is aligned with

the analytical framework of my dissertation, which can be also derived along the logic of

the smile curve. According to our interpretation, a country is said to be in a middle

income trap if its prodetion and resource structure is essentially concentrated in the

sectors that generate the least ‘income’ in specific terms, i.e. those in which the value

added per unit of output is low. Three main trap paths can in fact be identified here
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The first is wkere the smile curve is at a relatively low level so that even if the familiar
"U" shape persists in some groups of sectors, it is still at a lower level with a lower value

added ratio than in other countries.

The second, often occurring phenomenon, is tiatcurve also persists, but that a large
part of production is concentrated in the middle, in manufacturing, where the value added
ratio isthe lowest. In the past, researchers have mainly used this variant to illustrate the

problem of individual econoras.

The third case, which is common in Central and Eastern European countries, is that the
base of the curve is not "U" but "/" or "r" or, in the worst case, "". This would not be a
problem in itself, but coupled with the first case, the level in the lmidfithe curve,

where value added is higher, does not exceed (or does not significantly exceed) the level
in other developed countries. The focus shifts herthe middle but this alone is not
enough to catch upNe need to mention here, that, from erfint aspects, there are
different paths within manufacturing sectorsasBd on the connection between supply
chain position and the extent and type of services offered dominant business models are
identified both in Eastern and Western EurOp8 z-Besneer, 2011)

In the examination ofMmiddleincometrap and GVC relations, Csont¢2023a)Using
world-system analysis and the smile curframework he develops the model of
participation and selfeliance, and within this new framework, interprets the trap of
moderately developed countries. The goal of the participation stratelg@gcsbed aso

attain production, consumption, and institutional fastdhat facilitate catching up
through engagement in global labor divisidhe selfreliance strategy involves efforts to
neutralse factors hindering catching up through participatiime author agrees that the
most CentraEastern European country isnmddle income trap. In connectionth the

aut horés other parall el wor k ( Cs oHadteons , 20z
European countries there are several catebhpmgmodels (or strategies). As this
dissertation will show, itcan be confirmedpecause there are lot of different GVC
position models in this region, and the catching up process is ongoing, but it always
reaches somehow a peak, and the economic distance is not decreasing significantly

anymore. Thise findings are also consistent Bivhlei Greskovits(2012).

To maintain the trap situatiofor to remain in trap)it is important to note that it is also

necessary that, due to some external influence or internal probleropuh&ry in the
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supply chairis unable to increase the shafeh@her valueadded activities/sectors aitd

is forced to engage in lower vakaelded activities. It is important to note that the fact of
income trap is linked to the evolution of some selected economic indicators, for example,
by Magdolna Csath (2012020), but | do not use them in my dissertation, so | will

explain the definition used in detail in the relevant section.

Given that one of the central elements of the study is the smile curve, in this chapter | will
describe in detail what | mean by itcawhat methodological elements are associated with
it. I will also organise the terminology here so that it is consistent later in the dissertation

and in the articles included.

| use the term "smile curve" to describe the phenomenon in its entirety, and | have
included in this terminology, for simplicity, the method of calculating the two dimensions
of the coordinate system (value addedatio of production and
upstreamness/dowmseamness). | have also used the groupings associated with the
upstream, manufacturing, downstream (UMD) sector groups and the economic context
that can be discerned in the picture that emerges. It is in fact a mixture of several
methodologies and analytictbols. These are explained in detail in the methodological
description. | use the term smile curve essentially as an analytical framework. Many
researchers use the smile curve to describe the phenomenon without quantifying the
horizontal axis (upstreamsg&/downstreamness) in an exact way. To do this, | introduced
Antras’ methodology, which in itself only measures the proximity and distance of the
consumer to the endse. | have also included the value added ratio used in the smile
curve and, ultimately,hie size of each sector. The third innovation linked to the study
(mainly in Article 3, but also covered in the introductory methodological description) is
that the classification of sectors into UMD categories is based on a direct, detailed
derived and callated methodology. Together, these three elements give rise to a specific
'methodology’, which | will refer to simplistically in English as 'smile curve theory', but

prefer to call it 'smile curve framework' on several occasions.

1.3.1 Detailed descrijgin of the smile curve connectivity

In the following section, | will show how the smile curve relates to my research and what

levels of interpretation can be found in the literature. The application of the methodology
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is explained in the methodology chaptThis section has several overlaps with Article 3,

but these redundancies are necessary for the sake of clarity throughout.

The global value chain came to the forefront of business thought decades ago. In studying
the issue of value chains, Porter (198&hen examining competitive advantage in
business, pointed out that when examining the achievement and maintenance of
competitive advantage, it is necessary to analyse the activities of the value chain
separately, since they add different value to tloelpets and services being sold. Porter's
interpretation at the enterprise level soon reached other levels of economic organisation.
Extending the line of thought to global trade relations, the analysis is based on the
positioning of sectors in the valueash. Technological progress and the reduction of
transaction costs have led to dramatic changes in the tasks of production and the
international division of labour (Krugman et al., 1995), so that the relevance of national
or global analyses has increaséahgside the firrdevel interpretation. This paper also

discusses global relations at the sectoral level.

Baldwin also thought in terms of a global value chain when he created his model of the
unfolding of globalisation (Baldwin, 2015). Baldwin shows is tesearch that, as a result

of changes in trade activity, a significant proportion of EU companies are able to
outsource work that was previously classified as-tnadable. In addition, it has
introduced the perception that larger companies are now iptartheir production
workforce partly by using domestic labour and skills, and at the same time are now also
considering labour from elsewhere in the world. Some of the-gkghjobs have been
found to be well outsourceable, but there remain occupati@ishave been repeatedly

confirmed as not being outsourceable or not well outsourceable (Baldwin, 2006)

It is important to underline that the article in this dissertation focuses on only one specific
case of the definition of the classical term +#iadalle. The term noitradable is
primarily described as having a " nrontsourceable" character. The term +#i@dable

itself is defined in the WTO "Dictionary of Trade Policy Terms" as "fMadables:

goods and services that are not, or only rarely tradedniationally.”. The scope of nen
tradables has narrowed with the development of the international economic system and
the factors that influence it, such as technology. Some of the services that were previously
considered distinctly netradable have beeitransferred to the tradable category.

Nowadays, a large part of international trade is the movement offiseshied goods

17



(and services) at different stages of the value chain, either within a company (group) or as
output of activities that have been auisced to another country (‘location’). Obviously,
some of the activities are outsourceable and some are not, which often also means that the
output of the activity is not tradable i.e. nontradable. In essence, therefore, the

candidate's interpretatiaf the term "nortradable” does not contradict the definition, but

provides a narrower interpretative frameworKk

In this paper, | do not distinguish between the different types of outsourcing, but simplify
it by using the term "outsourcing"”, although for the sake of clarity, | should mention:
outsourcing is the outsourcing of an activity to an independent company outside the
company; offshore outsourcing, when this is done abroad; and offshoring, the relocation
alroad to the company's own subsidiary. It is not necessary to distinguish between the
subtypes in this dissertation as it does not examine ownership, but the importance of this

is highlighted in the relevant articles.

Based on what Baldwin calls in his Z0@vork "third unbundling”, it can be said that the
production and consumption of services will be more decoupled than researchers have
described in previous periods. In effect, this will enable a new and different kind of
outsourcing, bringing together sexe providers from all over the world, previously

virtually isolated, into global value chains (Baldwin, 2016).

One of the pioneers of value chain analysis, Gary Gereffi and Karina Ferriadiez
(2016), have published the most fundamental related piblic Global Value Chain
Analysis: A Primerit, clarifies previous G\(&lated concepts and theories, details the
top-down and bottorup decision making of global industries, and extends thinking to the
guestion of how these business decisions affect @eonoand social

"upgrading"/"catchingup” or "downgrading"” in specific countries and regions.

In the literature research related to the smile curve, | first accessed the studies of Rungi
and Del Prete (2017) ,-Chbt§2018)nhich pfvided thdfights a n d
into the theoretical framework.

The 2017 study by Armando Rungi and Davide Del Prete is very much related to
Baldwin. The authors also examined the distribution of value added along the global
value chain. There are significant differengethe distribution of valuadded per unit of

output across sectors. This phenomenon is called in the literature the smile curve, because
if we sort the sectors into three categories (upstream, production, and downstream; or pre
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production, production, ahpostproduction (Mudambi, 2008)), the curve described in the
coordinate system becomes a parabola resembling a smile. (See relevant figticein

2.) Typically, the sectors on the sidelines included in the analysis are the "smiling" ones,
as they haw a higher valuadded per output. Rationally, these sectors should be targeted.

In the analytical framework, valteedded creation (gxis) becomes measurable: it is
defined as the ratio of value added to output (value added ratio). This can be calculated
either for a company or for a sector. The original outline of the frameworkshtsgs

which sectors are typically closer to inputs and their production, and which sectors are
closer to consumers (to the market). Article 3 "Figure 1." in addition to this, indicates the
strategic options for where a sector can move. The usual undengtarictrategy is at

the company level, but sectoral strategic directions can also emerge if the companies
involved operate according to similar principles. Increasing the aalded content is a
fundamental objective for all companies and sectors, gi'ehivalueadded content can
ensure higher profit. There are of course several ways to increase thadddaeshare,

such as investments in efficiency. Based on the smile curve framework, an efficiency
enhancing intervention could be to reduce, outsoorceuy activities located in the
middle of the smile curve and to focus resources in upstream and/or downstream
directions. When a sector increases the ratio of input tepnmcuction processes, it
moves towards an upstream strategy. For example, @ases R&D, conducts new basic
research, experiments, and exploration. If an industry is moving more towards consumers,
it is moving towards a downstream strategy; for example, if its products and services are
moving towards endise and it is increasing itearketing, sales promotion, and after
sales activities. If it still remains in the middle but wants to increase its-adhled as a

ratio of output, it can pursue an upgrading strategy by improving and modernising its
manufacturing functions. A sectorrcdoe examined by its relative position along the
curve, i.e. the section along the horizontal (x) axis it falls in, and its -aalded and
output ratio in a given year. In determining the relative position, it is necessary to look at
the deviation from dter sectors to ensure that different countries are comparable. By
including the time factor, further conclusions can be drawn from the analysis. In the case
where the relative position is determined for two points in time, the direction of the shifts
alongthe x and y axes show towards which part of the value chain (top/bottom/end) the
sector has oriented itself and whether the given strategic change has led to an increase or
decrease in efficiency. The smile curve framework can thus be validated by sector

19



dynamics. For example, if a company moves from manufacturing to upstream with a
corresponding increase in its valaéded share, or vice versa, from downstream to
manufacturing with a decreasing valaéded share, the smile curve framework is thus
validated. Thus, by including temporality in the analysis, we can infer the strategic
direction of growth, whether a sector is "upstreaming", "downstreaming", squeezed in the
middle or increasing its efficiency by not moving along the value chain. This method is
only partially suitable for determining the direction of development, as a number of

external environmental factors can move a sector in a particular direction.

It is important to point out that the original term "smile curve" speaks rather of a "value
chan", which classically describes the relationship between akeging processes
within a firm (Porter, 1985), whereas the analytical framework | use speaks of a value
chain that can be extended to infiem relationships (Bowersox and Closs, 1996). The
National Economic Input Output Tables used in the analysis allow the examiogtien

global value chaielementsat the sectoral level.

It is generally accepted that geographically dispersed links in the value chain can operate
as separate enterprisespecialising in a particular task of the value chain, with the
remaining tasks of the value chain being performed by completely separate enterprises,
regardless of any ownership or location, thanks to information communication
technologies and tools (Jonasd Kierzkowski, 1990, 2001), which have greatly reduced

the transaction costs of outsourcing. In order to make specialisation, outsourcing parts of
sectoral activities or even selling sectoral outputs to a completely separate operator
profitable, differet wage levels in different countries are of course necessary, because if
the savings in wage costs are much higher than the transaction costs, then profits can
increasgor maintain) Together, these have contributed to the development of the theory
of the smile curve, as the study of the striking differences in vadiged capabilities
between fragmented production and similar sectors in different countries is becoming
increasingly i mportant (St°ellinger, 2019) .
significant differences between countries when examining the same sector, as there are
both "upstream” and "downstream" activities within a given sector, which are easily

outsourced internationally thanks to globalisation and lower transaction costs.
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Rungi andDel Prete's 2017, and Mudambi's 2008 study describe the basis for the
classification of sectors into upstream, manufacturing and downstream categories (this is

discussed in the methodology section).

Rungi and Del Pret€017) also used previous results from other authors for their figure.

The figure also shows the observation of Shih, Stan (1992) in the "U" shaped curve. The

unit value added per unit of outpiatr the value added ratio service of a basic activity

is lowestin manufacturing, while it is much higher in the other two groups of activities.

In the case of the output or output ratio, it is important to note that it also includes the

input content, which implies that in sectors with very high input requireméetsalue

added ratio of output is inherently lower than in sectors with no or hardly any input, since
the value added already includes results
Kovsg8§cs (2011) derived these | atedtahteeifim st ud)
level. Before value added, there are two intermediate categories: thmateral

production value, which is the gross production value minus the cost of materials and
services used; and the net production value, which is thenaberialproduction value

minus depreciation. Value added can be calculated as the sum of personnel costs,
depreciation and amortisat-Keng8casn,d 2pdlolf)i.t S
value added can also be calculated by summing up the value addedaofaitsein the

sector, thus resulting in a bottemp calculation system.

Regarding the measurement of value added, for the completeness of the dissertation, it is
worth mentioning that several methodological problems have been collected in the
literature (eg. Marcato- Baltar, 2020; Tian et al., 2019), among which it is worth
highlighting that the value added indicator is often criticised for being difficult to
calculate accurately, for being subject to uncertainties, and for being difficult to
distinguishwhether it is of domestic origin or linked to another actor. At the micro level,

it is also important to mention the phenomenon of value capture, which refers to the
process by which a firm or organisation exploits the value creation processes or resources
it generates or influences and acquires, retains or uses economic benefits that are of value
to the firm. The resulting benefits can take various forms, such as increasing market
share, gaining a competitive advantage, achieving higher profitability,ingaia
technological advantage or even developing new products and services. The acquisition
of value is a strategic issue, which the big multinationals are trying to exploit in a rational

way. In this paper, | would like to nuance that one of the causie afectoral earnings
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trap is a welestablished theory, already at the micro level, which is one of the drivers of

the phenomenon described.

The decline in the value of output (production) is also explained by Prahalad and Hamel's
(1990) ‘core competendieory: firms focus on what they do best and outsource the rest.

If outsourcing is done to a place where they are more competent, overall efficiency is
expected to increase. This in turn may reduce the measured value added (absolute value),
because if @ompany used to do the transportation itself and now outsources it, the value
added of this will not be recorded in its company, but because it will be the output of
another company, the value added will be recorded there. These point out that it is
primaily the value added content of output that should be observed, not its absolute mass,

thus reinforcing the importance of the observational dimension of Shih, Stan (1992).

1.4.Methodological supplements and related results

The chapter in Article 1 entitled e methodology developed for structural analysis"”
discusses in great detail the key methodologies related to the 10T, national accounts and
enterprise databases. | will not repeat this in the introduction.

It should be noted that, although in Article 1was possible to divide some of the
analytical data according to whether a given output is linked to a domestic or a foreign
majority-owned enterprise, this was not possible in the other analyses (Article 3 and
Study 4).

The WIOD database does not expréss ownership of factors of production, so it is not
suitable for separating enterprises in a country by ownership. This distinction is not
emphasised in Article 3 and Study 4, but it should be pointed out here. The good news is
that | am also exploring i timely topic in the context of other research, which provides

a colourful perspective. The research uses data for countries and groups of countries and
makes it interpretable at the sectoral level. It does not affect the main findings, but it is
worth roting that many studies highlight the importance of the region being an important
destination for the various foreiggwned companies that are included in the data, as they
are classified by geography. This problem is covered in Article 1. Unfortundtelyuilt
international analysis does not present performance by company ownership. This problem

has recently been addressed in deteaport by
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valueadded netting. The topic of GVCs always brings up the issuereigfrowned
enterprises and the pull of foreign orders and their mixing, so it is not possible to write
about the topic without mentioning it in some way, but a detailed examination is not

always necessary.

The remainder of the draft dissertation methodgldescribes in detail the methodologies
and input data required to calculate the smile curve (including the UMD analysis). This
chapter emphasgs parts that were not included in Article 2, but for the sake of
consistency, it is necessary to repeat i3 thapter parts that are later mentioned in
Article 2. Reducing this redundancy would make the introduction too difficult to follow,
so in writing the following sulchapter | have aimed for clarity in itself. Only in the case
of illustrative diagrams, wkh could otherwise be omitted, do | refer to the details that

may be found later.

1.4.1 Classification of sectors according to their position in the value chain

For the review of methodologies related to the smile curve framework, | adapted the
A n t -Chorsapproach, as the authors' methodology is interpreted at the sectoral level,
which is central to my research, and several of the studies reviewed refer to this pair of
authors as the basic methodology. | consider the methodology highlighted to beldetaile
and operationalizable, mathematically verifiable, and applicable to my research based on
the available data. The analysis of Hagemejer and Ghodsi (2017) is also based on the
met hodol og-€horqZ013)Agovtering EU and OECD countries, which include
the target countries o f my  fBe e@asdEsdtkdaa T h e
Murawska (2016) is mac#evel, thus it treats national economies as a whole and does
not analyse at sectoral level, which is not appropriate for my research, so | dish&ded t
met hodol ogy. I n a-@hibrs metldolody as awstarting gointAtinettwo ™ s
studies mentioned above use the WIOD database, which | also use as a tool in my

research.

For each s e+«hooprocedurehcalculatestam indgator basedhe Sectoral
Input-Output Table (IOT), which relates the aggregate direct use of the sector to the total
production of the sector beyond the production of the final product, i.e. total production
use. The indicator can also be derived by formula.
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This indicator is interpreted by the authors as follows: 'The higher is this indicator for a
given industry, the more intensive is its use as a direct input for final use production’
( A n tChor, 2013, pp. 26.). The higher the share of final product, the menestream

the sector, and the lower the share, the more upstream the sector.

The currently available dataset allows an analysis between 2000 and 2014. 15 years is a
long period. Experiments to compile world infautput tables provide an opportunity to

study this phenomenon. Among these, | use the data of tivallsal WIOT (World
Input-Output Table, also known as WIODWorld InputOutput Database). It compiles

the inputoutput tables of a large part of the world into a single hguiput table. (The
individual inputoutput tables the I0Ts- of 43+ countries can be deged in current

prices, in US dollars, per year from 2000 to 2014 hese inpubutput tables are

presented by sector:

O«

the added value,

O«

total output, i.e. production, and

O«

the breakdown of total output:
3 production consumption, finatlonsumption, gross capital formation and
exports, and
3 domestic and import consumption of materials, taxes and subsidies on

products, and value added.

From these data, the smile curve can be derived by adopting the upgtoehrmation
downstream calculaio met hodol ogy dev eChorpreactdune fodtter t he /

horizontal axis and adding the value added share of emissions as the vertical axis.

The smile curve (including the UMD classification) has already been described in
principle in the previoushapter, but without a description of the upstrganaduction
downstream classification, the methodological chapter cannot be complete. It is necessary
to describe the formulas and their corresponding indicators. For this purpose, | present in
detail the me h od ol o g y-Chorf(2018)n Hagemejgthodsi (2017) also took

L http://www.wiod.org/home

2 A list of the country name abbreviations used in WIOD is given in the Annex.

3 As this is a very deep structural analysis, measuring the evolution of very slow protrestiese
consuming nature of the databases means that the 2014 date cannot be considered outdated.
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A n t -Chorss (2013) methodology as a basis and applied it in empirical calculations from
the WIOD database.

1. 4. 2 -Chdk (2@18) msthodology

This subsection contains the methodatadjidescription and highlights based on the work
of ANTRES, Pol and CHOR, Davin (2013): Or
plotted formulas and texts in this chapter are taken from the referenced work, except

where other source citations are noted.

1.4.2.1 Upstreamness and downstreamness

The novelty of the model is that it uses mathematical methods to rank and classify a
previously unquantified explanatory variable, namely the relative position of the sector in
the value chain, into threeategories (UMD upstreammanufacturing- downstream),

which have not been used before. To construct the methodology based on the metrics in
the balance of sectoral relationships used for the analysis, the authors used the simple

Input-Output basic frameark:

Equation 1.
Yi=F: + Z,,

where Y is the total output of sector F is the sum of outputs from seciathat are used
for final consumption and investment (“final consumption"), andsZhe outputs of
sectori that are used as inputs to other sectors (or "total consumption” as input). In a

world with N sectors, the formula can be extended further:
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Equatn 2.

N

Y,=F,+ Z d,F,

J=1

i
direct use of i as input
N N N N N
+ Y ) dudyFi+ ) ) Y dydydyFy+ -,
j=1 k=1 j=1 k=1 I=I
indirect use .ul i as mput
wheregi s the coefficient (i ,7) ' inking two

inputi used to produce an output equal to one dbb&j. Note that thesecond term on

the righthand side of equation 2 shows "direct use" of inputs, nominally the total value

of inputsi purchased fronj) and used to produce outputs for final use. The other terms,
which include higheprder summations, reflect how muchis "indirect use" as inputs

as they enter other upstream processes in the value chain, but are at least two production
states behind final use. The above can also be represented as a compact matrix by

overlaying the sectoiis

Equation 3

Y=F+DF+DF+D'F+...=[I-D]'F,

where Y and F ar e ithtesryidYahd Fy respdctivelys andvhis s e

t he NTN direct c o n,jg-th temtrg ms ¢.nlde first xeasurte ok e (
downstreamness is DUse_TUse (for ease of distinguishing the indicators, | refer to thi
indicator consistently throughout the paper as the upstreamness indicator), which is the
ratio of aggregate direct use of i to total aggregate use as input. Specifically, it is
calculated by dividing the-th element of the column vector DF (e.g. theueabfi's

direct use as input to final consumption, summed across all buyer spctoysthe
element Y, F (which is equal to the valua'sftotal use as input, summed across all buyer
sectorsj). The higher the value of the DUse TUse measure for sécthe more
intensive the use of direct inputs to produce final consumption, so that the majority of the

value of i enters production relatively far from the downstream. Conversely, a low value

“The currency di mensi o@horasfcalculdesl indalarsa used by Antr " s
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of DUse_TUse indicates that most of the contribution of inpauproduction processes is

indirect, namely more upstream.

In simple terms, the higher the value of the DUse_TUse indicator, the more likely it is to
be a downstream sector, while the lower the value, the more likely it is to be an upstream

sector.

They have complemented their analysis with another measure of downstreamness,
DownMeasure (I will consistently refer to this metric as the downstreamness indicator in
the articles for ease of differentiation between the metrics), which aims to make fuller use
of information on the use of indirect inputs in the upstream stages. A further calculation
that distinguishes the value of indirect use by the number of stages of production of the
final use, depending on the stage at which the input enters the valueTdhairs done

by returning to equation 2, the output used for final consumption (the first term on the
right) is weighted by 1, the input used directly in the production of final consumption (the

second term on the right) is weighted by 2, the third temnthe right is weighted by 3

and so on. In matrix form, this leads to the following calculation:

Equation 4.
F +2DF +3D°F +4D*F + ... =[I — D] *F.

For each sector i, theth entry of {FD}-2 F was taken and then nornsalil by Yi. The

higher the input enters the value ch@ipstream), the higher weights are used. This gives

the measure of upstreamness, which is calculated to be greater than or equal to 1. (The
measure can only take the value 1 if all the outputs of the sector are used as final inputs
and these outputs are tnosed as inputs by any other sector). To maintain the
DownMeasure measure for each sector i, the reciprocal is taken, so the DownMeasure is
now in the interval of {0,1}. The second variable has a number of desirable properties

that confirm the measuremaeasftthe sector position.

The reciprocal of DownMeasure (or Down_Rec) is an indicator which, in a simplified
way similar to the DUse_TUse indicator, the higher the value of the indicator, the more
likely it is to be a downstream sector, while the lowenthieie, the more likely it is to be

an upstream sector.
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Fally and Hillberry (2012) find that the upstreamness value of the variable (upstreamness
variable) is in fact equivalent to a measure of the distance of a sector from final demand,
defined recursively(Fally, 2012). Fally's (2012) finding is based on the concept that
sectors that buy many inputs from other upstream sectors are themselves relatively
upstream. The upstreamness variable can also be taken as a measure of "cost push”
effects or "forward likages"- how much a onelollar increase in the value added of the
sector in question would increase the output of all sectors in the econanpoint
highlighted in the suppigide strand of the scalled inputoutput literature by studies by
Ghosh (1958and Miller-Blair (2009).

Unsurprisingly, sectors with low downstreamness values tend to be involved in the
processing of fuels, chemicals or metals, while those with higher values tend to be those

where the goods are near the end of the value chain.

1.42.2 Empirical definition

In the next section, | describe the authors' empirical definitions of the share of
manufacturing in intrdirm trade. As a starting point, a cressctor regression analysis

was used.

Equation 5.

31.' = JBI}J x l[pl < Pmed) + B:‘E‘.u X lfﬁ,. = Pmed) + .B.RI{FJ‘; = .”r:n:-.l;I
+ .I‘-;’.Xl + a; + £4.

The dependent variable & the share of imports in the US company in secioryeart.

An attempt was made to explain this as a function of the sectoral downstreamness Di in
qguestion, as captured by DUse_TUse or DownMeasure. An important aspect is that they
distinguish between the effects of downstreamness in sequential supplementseand oth

proxy cases, taking into account the guidance of their model. This is done by examining

Di , the interaction of the indicator variahb
where it equals 1, when the average demand elasticity of demand of thes sector

purchasing as input is lower, i.e. below the intersectoral median value of this variable.
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The model suggests that crassuntry differences in the prevalefa# integration may
be useful to eliminate biases in the endogenous location decisionsnefdirdifferent
stages of production. Therefore, specifications that reveal the variation across sectors at

the whole country level were investigated:

Equation 6.

S.‘e'n’ = S]DI b I{ﬂ, = pm;.-dlll T ﬁJDa X ]{pu = pmcdj + £~1{Pa = P:nud}
+ .B.'!.' er + LA + Sicpe

Put simply, this formula explains the share of imports within a firga, & theannual
sectoral level of the exporting country as a similar set of sectoral variables, while
controlling for t h ey, ando(oonservayively) settorat stahdard f f e ¢

errors in a given year.

1.4.3. Overview of other related results

This chater aims to calibrate the methodologies described in the previous chapters. It

contains the testing and validating of the finetuned methodologies at sectoral level.

1.4.3.1. Sectoral results

In order to investigate the sectoral relationships and toyvidaaf theory used for the smile
curve, several calculations have been carried out, the results of which are presented in the
following section. | have calculated the upstreamness (DUse_TUse) and downstreamness
(Down_Rec) indicators for all sectors of theuatries included in the WIOD and

calculated the overall value of the sectors for the world as a whole.

Before presenting the specific result, it is important to recall other logical assumptions of
the theory, which have been presented in various waysJugra researchers. Along the

logic of the smile curve, it can be pointed out that the regularity of the "U" shaped curve
i n A-Ghor's’cancept is plausible on the basis of our assumptions, if we consider the

following aspects (Boda et.al. 2021):

5 Prevalence is the occurrence of a phenomenon affecting agpperation at a given time (or period).
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0 Upstream and downstream activities have higher risks, which can only be
managed with higher valteedded rates, and a risk surcharge.

0 Upstream and downstream positions in the value chain provide certain monopoly
positions. These sectors have greatslity to influence prices, which creates the
opportunity to increase the value added margin.

0 Companies with less bargaining power can be locked into the value chain (even in

a manufacturing position) and their prices (wages) can be squeezed.

(@]

In the midde of the chain, both supplier and buyer bargaining power can be

significant and powerful.

These findings emphasise the need to aim for the edges of the smile curve, not the middle,
and therefore to move into the nroranufacturer category. It should betew here that
this is not a strict law, as the analysis has shown that there are a number of very well

performing sectors with high value added shares in the 'middle’ sectors.

As a verification of the methodology, | plotted the sectors of the countreesanrdinate

system according to upstreamness/downstreamness and value added ratio, and classified
the sectors into UMD categories according to the indicators, aggregated the values (thus
creating the "UMD sector groups™) and mapped the curves. Whenhglagsnto UMD
categories, it should be noted that in addition to the mere upstreamness and
downstreamness values, the country's sectoral linkages have to be taken into account,
which makes the classification quite complicated. The upstreamness and damnstss

of a sector's supplying sectors and the upstreamness and downstreamness of a sector's
consuming sectors should be examined, and it is appropriate to classify a country's sectors
into the UMD category on the basis of a combined picture of thessonslaips. For

several countries this is too complicated and simplifications are recommended (e.g. direct
cut value along the upstreamness or downstreamness indicator). It is possible that almost
all sectors in a country would be classified as manufagfuaimd downstream based on
upstreamness and downstreamness values if the sectors were classified according to an
exact cut value (e.g. India, USA). The classification should be corrected for sectoral

linkages and thus the UMD categories of the smile cueeli@wn for these countries.

The results show that the upstreamness and downstreamness indicators and the value
added curve for most countries (especially the more developed countries, e.g. USA,

Switzerland, Germany, Austria, Belgium, etc.) show a goaulés shape, albeit with a
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relatively low R value of around 0.2. For some countries, the same plot shows more of a
"I" shape. The calculation for the whole world also describes a more "/" curve with an R
value of around 0.15. These findings are othene@mesistent with those of Boda (2020),

who also used the WIOD database for his research.

Figure2: World sectors along the smile curve, 2000 and 2014
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Source: own calculations and editing

Figure2 shows that

- Using the two methodologies (upstreamness and downstreamness metrics), a similar

curve emerges at the global level.

- Between the two years, secs shifted slightly towards the middle from the Upstream

category using the same methodology.

- Looking at the time factor, the "/" shape emerges in both years, but in 2014 the curves
changed from convex to concave, i.e. the "smile curve" is disappepoipglly over the

two years.
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The fact that the smile curve is well defined for many mainly developed countries, but not
for the 'world average’, suggests that developed countries have tended to focus on the
edges, keeping only what is necessary in thallaidf the manufacturing activities, while

less developed countries, specialising in these activities on the basis of the international
division of labour, have made a major effort to increase efficiency and catch up. It is
important to note that this perstation takes no account of the weight of the sectors. It
treats each point value only along the two dimensions and does not give any weighting to
the whole analysis. This is a simplifying presentation. A more sophisticated solution is

shown in Article 3where weights of sectors are taken into account in the aggregation.

Looking at the sectoral dataTrable2 and inTable3, it can also be seen that the two

methodologies give similar results, as
- Both methodtogies show the same shifts over time for almost 90% of the sectors.

- Looking at the order of Upstreamness and Downstreamness, the results of the two

methodologies show a correlation of 0.72.

The relationship between upstreamness/downstreamness anéneffiqvalue added

ratio) is supported by the result that the direction of the shift along the value chain and the
direction of the change in the value added ratio coincide in about 75% of the sectors, i.e. a
shift in the sectors downstream is associatetl am efficiency gain in most cases, while

a shift upstream is associated with an efficiency loss, if the value added ratio is
considered as an efficiency indicator. (Exceptions to this are highlighted in red in the
tables.)
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Table2: List of sectoral values along the upstreamness indicator

[ Upstreamness Value-added content | [ Upstreamness Value-added content |
[ 2000 2014 2000 2014 ] Shifts’ [ 2000 2014 2000 2014 Shifts*
1 Crop 0,57 0,47 56% 58% -+ 29 Wholesale Trade 0,48 045 61% 61% -
2 Forestry 0,34 0,28 67% 56% -- 30 Retail trade 0,53 0,49 67% 64% --
3 Fishing 0,54 0,48 59% 62% -+ 31 Land transp 0,43 0,40 52% 48% --
4 Mining 0,31 0,24 63% 56% -- 32 Water transport 0,36 0,34 36% 35% --
5 Food 0,60 0,50 30% 25% -- 33 Air transport 0,45 045 38% 33% --
6 Textil 0,54 0,46 31% 24% -- 34 Warehousing 0,41 0,39 49% 46% --
7 Wood 0,51 0,41 33% 27% -- 35 Postal 0,47 0,46 60% 52% --
8 Paper 0,36 0,33 33% 26% -- 36 Accommodation 0,49 047 50% 48% --
9 Printing 0,46 0,42 43% 38% -- 37 Publishing 0,47 0.49 45% 55% ++
10 Coke 0,42 0,35 20% 14% - - 38 Video, TV 0,37 0,40 47% 53% ++
11 Chemicals 0,36 0,31 30% 23% -- 39 Telecomm 0,48 0,50 53% 54% ++
12 Pharmaceutical 0,60 0,64 43% 37% - 40 Programming 0,48 0,46 55% 57% - 4
13 Rubber 0,46 0,40 33% 26% -- 41 Financial 0,46 043 60% 65% -+
14 Mineral 0,56 0,57 38% 29% - 42 Insurance 0,50 047 52% 45% --
15 Basic metals 0,35 0,35 26% 17% -- 43 Auxiliary finance 0,45 042 42% 50% -
16 Fabricated metal 0,51 0,45 39% 30% -- 44 Real estate 0,55 0,53 T7% 8% -+
17 _Computer 0,50 0,41 34% 28% -- 45 Legal 0,45 041 62% 52% --
18 Electrical eq 0,49 0,42 32% 22% -- 46 Architectural 0,49 047 58% 55% --
19 Machinery 0,49 0,40 36% 29% -- 47 R+D 0,51 0.46 59% 53% --
20 Motor v. 0,53 0,48 26% 22% -- 48 Marketing 0,46 0,46 45% 4% --
21 other transport 0,53 0,49 36% 28% -- 49 Other scientific 0,51 048 64% 55% --
22 Furniture 0,57 0,50 41% 37% -- 50 Admin 0,47 048 63% 61% F-
23 Repair machinery 0,48 0,44 44% 45% -+ 51 Social security 0,50 0,48 67% 65% --
24 Electricity, gas 0,41 0,28 42% 29% -- 52 Education 0,55 0,59 76% 1% +-
25 Water 0,49 0,47 52% 52% -- 53 Health 0,76 0,75 62% 58% --
26 Sewerage 0,46 0,37 41% 41% -- 54 Other service 0,51 0.49 60% 56% --
27 Construction 0,60 0,58 42% 35% -- 55 Households 0,47 0,51 69% 77% ++
28 Motor Retail 0,48 0,47 58% 58% -+

Source: Own calculations based on WIOD

*|t points to the direction of change between 2000 and 2014. The first symbol indicates a changpstréaenness
indicator: if a sector moves downstream, it is marked with a "+", if it moves upstream, it is marked-Wiffha "

second symbol indicates a change in the valied share. If the VA content has increased from 2000 to 2014, "+" is
placed inposition 2, if it has decreased;."It is highlighted with red colar if the shifts have different directions.

Table3: List of sectoral values along the downstreamness indicator

| Downstreamness Value-added content ‘ ‘ Downstreamness  Value-added content ‘
2000 2014 2000 2014| Shifts’ [ 2000 2014 2000 2014| Shifts*
1 Crop 0,48 041 36% 58% -+ 30 Retail trade 0,59 0,56 67% 64% --
2 Forestry 0,36 0.30 67% 56% -- 31 Land transp 0.42 0,38 52% 48% --
3 Fishing 0,49 0,46 59% 62% -+ 32 Water transport 0,38 0,36 36% 35% - -
4 Mining 0,34 0,28 63% 56% -- 33 Air transport 0,50 0,46 38% 33% --
5 Food 0,61 049 30% 25% -- 34 Warehousing 0,35 0,33 49% 46% --
6 Textil 0,55 046 31% 24% -- 35 Postal 036 0,34 60% 52% - -
7 Wood 0,38 031 33% 27% -- 36 Accommodation 0,62 0,56 50% 48% --
8 Paper 0,34 032 33% 26% -- 37 Publishing 0.49 0,47 45% 55% -+
9 Printing 0,34 032 43% 38% -- 38 Video, TV 043 0,43 47% 53% ++
10 Coke 0,40 0,34 20% 14% -- 39 Telecomm 0.44 0,45 33% 34% ++
11 Chemicals 0,36 031 30% 23% -- 40 Programming 0,46 0,47 55% 57% ++
12 Pharmaceutical 0,51 0.51 43% 37% +- 41 Financial 0.39 0.36 60% 65% -+
13 Rubber 0,37 0,33 33% 26% -- 42 Insurance 0,53 0,48 52% 45% --
14 Mineral 0,39 0,36 38% 29% -- 43 Auxiliary finance 0,39 0,34 42% 50% -+
15 Basic metals 032 0.30 26% 17% -- 44 Real estate 0.66 0,63 7% 78% -+
16 Fabricated metal 0,39 0,36 39% 30% -- 45 Legal 0,36 0,32 62% 2% --
17 Computer 0,50 0.40 34% 28% -- 46 Architectural 041 0,40 58% 55% --
18 Electrical eq 0,46 0,38 32% 22% -- 47 R+D 041 0,46 59% 53% +-
19 Machinery 0,51 042 36% 29% -- 48 Marketing 035 0,36 45% 44% +-
20 Motor v 0,54 048 26% 22% -- 49 Other scientific 0,39 0,36 64% 55% --
21 other transport 0,54 0,50 36% 28% -- 50 Admin 0,38 0,38 63% 61% + -
22 Furniture 0,59 0,53 41% 37% -- 51 Social securit 0,83 0,81 67% 65% --
23 Repair machiner 0,42 0.39 44% 45% -+ 52 Education 0.84 0,83 76% 71% --
24 Electricity, gas 0,36 0,28 42% 29% -- 53 Health 0,92 0,91 62% 58% - -
25 Water 0,41 041 32% 32% +- 54 Other service 0,61 0,55 60% 6% --
26 Sewerage 0,39 033 41% 41% -- 55 Households 0,53 0,62 69% 17% ++
27 Construction 0,73 0,69 42% 35% --

Source: own calculation based on WIOD

*|t points to the direction of change between 2000 and 2014. The first symbol indicates a change in the upstreamness
indicator: if a sector moves downstream, it is marked with a "+", if it moves upstream, it is marked-Witrha "

second symbol indicateschange in the valuadded share. If the VA content has increased from 2000 to 2014, "+" is
placed in position 2, if it has decreased, It is highlighted with red colar if the shifts have different directions.
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The smilecurve raises the question of how the veddeled ratio has changed. There are
two ways for a group of sectors to achieve a higher vadldeed share. One way is for
each sector in the group to increase its efficiency. The other possibility is that this group
composition changes, with lower performing sectors leaving the group or higher

performing sectors joining.

Another result worth mentioning is that | compared the two indicators: the upstreamness
and downstreamness indicators. One reason for this ig that great effort to constantly
visualise the results with both indicators, and another is that it is unfortunate that the
classification along the cut value does not produce exactly the same ordering based on the
two indicators. | have expressed thimilarity using Spearman's rank correlation. | have
ranked both the upstreamness and downstreamness indicators based on the results
summarised for the world as a whole. These were used to determine the 'ranking' of each
country. The results of this calation show a relatively strong relationship for both the
2000 and 2014 da t=60%, fér dhe latterhiteis dosertan&0%., They
variance of downstreamness is larger: it varies between 0.28 and 0.91, while
upstreamness only varies between 0124 @75 (2014). In addition, it is observed that for
classifications with large variance, the downstreamness indicator tends to yield the result
that logic would dictate on the basis of theory. For example, the mining sector is moved
to the downstream cajery based on upstreamness, while the downstreamness indicator
shows a strong upstream sector on the borderline of manufacturing. It is also observed
that the more downstream a sector is, the more similar the two indicators classify the
sector. There areatger differences at the border between manufacturing and upstream.
The reasons for the differences are not currently focused on, but overall, based on these
studies, | rate the downstreamness indicator as a better indicator and preferably both

should be ensidered.

If I define the cut value according to the world aggregate classification by dividing the 54
sectors into thirds, the upstreamness indicator takes 0.46 as the upstredinincR000

and 0.51 as the downstream-oft In 2014, the U and M cutbis 0.42, the M and D
cutoff is 0.47.

And along the downstreamness, based on 2000 data, the U and M cutoff is 0.39 and the M
and D cutoff is 0.50. This is 0.36 and 0.46 in 2014. Manufacturing is from the upper value
of Upstream to the lower value of Dogtream (sed@able4)
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Table4: Cut values based on world UMD classification

Based on Upstreamness Upstream Downstream
2000 Upstream<0,46 Downstream>0,51
2014 Upstream<0,42 Downstream>0,47

Based on Downstreamness

2000 Upstream<0,39 Downstream=>0,50

2014 Upstream=<0,36 Downstream>0,46

Saurce: own calculations

Note that the cut values show how the values of the sectors are shifted upstream. The
distance between the two values is unchanged, with a difference of approximately 0.05
for upstreamness and 0.1 for downstreamness, so the sectors have shifted downstream
together. It is important to underline that for this globahmination the division into

thirds of sectors represents a major simplification in the calculations, as the research is
not currently focused on the precise identification of the number andenait sectors in

each category. This simplifying criterion has nevertheless drawn attention to the shift.

The smile curve is calculated and plotted for 43+1 countries. In the following section, |

present the main conclusions through graphs for some of the countries highlighted.
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Figure3: Plotting the smile curve in the Unit&lates
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Figure4: Smile curve in India

UMD - IND 2000

70% 70%
D
65% ) 65%
M
xeA
% %
40% v 0% | i
3505 L G 350 @
0.4 0.45 0.5 0.55 0.6
Upstreamness
UMD - IND 2014
70% b 70%
65% o 65%
60%
2
M . 3
Ca e 3
=
45%
40% u 0% | Y
e ]
35% 35%
0.4 0.45 0.5 0.55 0.6 0.65 0.35
Upstreamness

0,45

0.45

UMD - IND 2000

v

0.55 0.65 0.75
Downstreamness

UMD - IND 2014

0.55 0.65
Downstreamness

Source own calculations and editing (based on WIOD)

36

0.8

0.8

0.85



Figure5: Smile curve in Germany
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The above examples show that the smile curves in the countries differ significantly, and
the countries are not the same in terms of upstreamness and downstreamness. In general,
however, the downstream sectors alpée to generate the highest value addémte that

the trend lines in the figures are for better visualization, and it is just a simple fitted
exponential function to the three spots. It just highlights the differences which shows
conspicuouslifferencesn the points positions and in the steep changes.

Exploring the reasons for the differences between countries and the correlations between
the shape of the smile curve and other country indicators could be the subject of another

study.

1.4.4.Summary

One of the main themes of this section is a review of the existence of the smile curve. In
most of the figures for the countries studied, a 'smile' can be detected, but the depth of the
'U' shaped curve can vary considerably, and for some couatrieshape has been drawn
along the UMD groups instead of the expected 'U' shape.

37



This is because, according to the methodologies used, the sectors did not always fall into
the same UMD category, and also because different activities remained withseetarh

within each country, as the spread of the global division of labour has made it possible to
outsource low valuadded activities to other countries at low transaction costs. Those
countries, typically less developed, to which production is outeduechieve higher

valueadded margins by increasing the efficiency of the sector.

In general, it can also be concluded from the analysis of the value added of the UMD
categories that the Downstream sector group tends to perform better than the
Manufacturirg and Upstream sector groups. The high valdéed ratio suggests that this
sector group has the strongest bargaining power of the sectors, i.e. it is the sector group
that has the most ability to influence priceshn some cases they are able to create a
monopoly position when carrying out sales activities. The opposite can be observed for

sectors "squeezed" into the middle of the value chain.

Comparing the results of the 2000 and 2014 analyses, the curve differs only minimally
between the two periods,kiag the shape "/" in both years under study. However, it is
interesting to note that between the two years there was a shift along the horizontal axis,
i.e. upstreamness, in several sectors in several countries, while the value added share
followed the "f line, as the overall curve did not change. A further result is that the shifts
between the two study dates (2000 and 2014) draw attention to which countries are worth
focusing on, as they have moved differently from the average in terms of the values
measured. In addition, the graph helps to quickly identify countries with relatively good
positions and the strengthening or weakening of their position over the period. Of course,
it also highlights the opposite, countries in a poor position. These shoaldaltysed in a
focused study at a later stage.

| also carried out the analysis for the group of countries in the sample using the two
classification methods discussed in the methodology chapter. The analyses drew similar
smile curves within each countriput the sectors were not always placed in the same

sector group based on the two methodologies.

The smile curve theory thus appears to be confirmed for a number of countries'
economies, while for other countries and the world economic aggregate the éXp&cte

curve does not emerge. The analysis can be further deepened by looking at specific
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sectors in more detail (typical firm size in the sector, detailed analysis of certain financial
indicators, examination of activities) to gain a deeper understandinbeosectoral

efficiency gap between countries and the reasons for the different UMD classifications.

In this summary, | would like to highlight a specific feature not discussed in the scientific
literatures. It should be pointed out that the categoomatf UMD based on the
upstreamness or even downstreamness indicator and the assigafd/alute somewhat
contradicts the originally associated meanings. This is mainly because many sectors,
which are essentially engaged in some kind of manufacturitigtycare increasingly
specialising in less complex tasks, and value chains are lengthening, so that some
manufacturing sectorsin the classical senseare moving upstream. This phenomenon

has also been observed by other researchers. For examplguia E of Szalavetz A.
(2020),she has drawn a very graphic picture of the bottom of the "U" becoming wider
and the lower value added share becoming a feature towards the edges. The author
attributes this mainly to the digitalisation effect. | agree \wighresult, but | believe that

other factors also contribute, but | share the view that the main driver is the potential of
digitalisation.
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2.Article 1.0n the possibilities of increasing the
growth rate and employment

Original title andreference Boda et.al. (20199A n° veked ®s i ctem ®s a
n°vel ®s®nek, | Ehz2g&RzPageEYIRI S®eml ¢, DALY . Spril
0.), DOI:10.18414/KSZ.2019.4.376

BODA GY¥REBYL¥P ZOLTOGSONCI BREIVESZ TAMCS

The experiaces of the past decades raise serious doubts about thdedong
sustainability of our successful growth phases. Have we overcome the bottlenecks that
may restrain the pace of convergence in the long term? The analysis of the structure of the
Hungarian eanomy and the development of companies in the 2% growth period
indicate that we have not overcome these difficulties yet. The production structure
controlled by foreign working capital investments is still dominant, and that makes the
growth - with low added value content and relatively low number of employees
dependant exclusively on the interests of multinational companies. There is no sign yet of
the internal development correction thatrelying on knowledgéased and service
activities- coulds i gni fi cantly reduce Hungaryods expo:
development of world economy. This kind of correction should commence in both central
developments and in the establishment of an institution system that properly supports
corporate growthThe study considers the key factors we can observe in this respect

about backwardness, and identifies the possibilities of evolution, too.*

Journal of Economic Literature (JEL) code: D22.

* QOur research forms an integral part of the research carriednotite Institute of

Business Economics of the Corvinus University of Budapest. We are grateful for the
materi al and mor al support of the institute
drawn upon the competitiveness researches of the institut@ppedhat our results have

strengthened primarily these researches. We are also grateful to the staff of the Public
Service Foundation of the University for their support to the research. The research of
Gy°rgy Buda and Zol t 8n fHHygnah ResowraesDevelopmenb r t e d [
Operational Programme) project Ne3.6.216-201700007, titled Aspects of the

development of smart, sustainable and inclusive societies: social, technological and
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innovation networks in employment and in the digital economyhe Pproject is
implemented with the support of the European Unionfirenced by the European

Social Fund and the budget of Hungary.

Hungarian economic analysts generally agree that the most significant problems of
Hungarian economy are generated by tligcdities of longterm convergence. It was not
possible to work off the backlog compared to developed economies neither before, nor
after the change in the political system.
following the change in the polit system is that lonterm potential economic growth

and the current GDP growth index have a loose connection. Although presently the key
growth indicators show favourable values over the average, and the key indicators used to
describe the employment ittion are also fairly favourable, we have serious doubts
about their maintenance, based on the experiences of past years. While paying attention
to sustainable convergence, we have to keep thinking about the bottlenecks in economic
performance and findhe possibilities of making changes that would allow for the

acceleration of both economicowth and primary employmént

The subject of sustainable convergence has been examined by using multiple levels of
analysis. Our sectoral analyses focus onetkemination of the economic structure: how

do the supply and the demand sides change, how is the employment structure
transformed, and what may be the impacts of giving priorities to different sectors on the
demand side on added value and employment. Tolelggms of economic performance

will primarily be found in the structure of production and in the fact that a production
sructure driven by foreign working capital investments does not serve convergence
efficiently (Lux [2017]). The improvement of this s#tion in Hungary requires internal
development steps (upgrading) (Lin et al. [2008], Lin [2017]). On the one hand, this
requires adequate additions to foreign capital injections, and, on the other hand, this
should go hand in hand with the modificationtleé economic structure, which assumes,

for example, the responsible -tl@nking of industrial development and the
implementation of major developments outside the industry, too, especially in soft

services that develop knowledge content.

The macrelevel examination of the economic structure is not enough for convergence. In

addition, the utilisation of the potentials of corporate structures is another important task.

6 By primary employment we mean employed people without community workers and people employed
abroad.
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Our corporate analysis focuses on growing (upsizing) companies playing key roles in
modernsing the fragmented population of companies. Upsizing companies have major
impacts on the extension of employment. Their more conscious management and
incubation are necessary, as they operate on an extensive growth path because of their
0stuck tWpy@dudniotviher reason why active and
needed is that especially in the case of companies in Hungarian ownersthifs is a

very slow process. Finally, it is worth connecting corporate concentration and corporate
growth with djectives related to the economic structure and proposed in analyes of

sectoral level.

Our study has the following structure. After the summary of the relevant literature, we
will present the methodology worked out for our analyses for the joint usei@halaand

corporate accounting. Building on this analysis framework, we will analyse the structure
of the national economy, and carry out a multiplier analysis related to structural change.

Then we will analyse companies.

Following theassessment of the structure of the population of companies and the key
economic indicators of individual size categories, we will examine the impacts of

upsizing companies. Our study is cldseith a summary and proposals

2.2.Summary of literature

We pro@ssed the literature in five comprehensive grotpstudies on methodology, 2.
economic structure and structure analysis, 3. analysis of the population of companies, 4.

growth theories and models and finally 5. the reform of the institutional system.

1.METHODOLOGY STUDIESwere searched primarily in the subject of connecting

national accounts and corporate accounts. We found that the reportkkh@Central
Statistical Of fice) [2011] and the study of
national economy data and national accounts (Murai [2011]) offered good guidance, as

7 As all the statements in our study are supported by metering and model calculation results, the space
necessaryf o r them would exceed the framework provided b
Szemle). This is why the study that served as a basis for the whole chain of thought was posted on the

website of Boda & Partners Kft., and the study published in the EcarnReiiiew contains the links that

can take you to the background study from the electronic version of the article, and the detailed figures and

the basic data of the study can be viewed there (Boda et al. [2019]). Naturally, the train bf thahg

study is independeritjt is only extended by the backgrund studso it can be processed without using the

background study, too.
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they made our task easier to describe and algosehiihe report comfad by Stiglitz et

al. [2009] was important for the use of national accounts, as it drew attention to the
requirements of consistent stefttw based analysis. As the balance of irdgectoral

relations (BIRor in other translation form or terminology & referred to IOT as input

output table, but thisabridgmentmight mess up the understanding because ot the
association to Information Technologies as IQlays a central role in the targeted
connection, we processed a number of earlier BIR studiesdingliuhe basic book of
Wasily Leontief (Leontief [1941]), the pub
consider the best Hungarian inpuitput summary (Augusztinovics [1968], [1979]),

Boda et al. [1989]), the study summarising the practice of cargpihe BIR before the

change in the political system, earlier works describing the Hopiptut applications used

after the change in the political system (
produced Kopps8ny [ 2017] . lyTllbstatesl thd thature wor Kk
methodology of the BIR, and nicely presents its higher value in the current economic
thinking. We have also processed a number of documents from the data store, they were
required to extract data and analyse the contents (pudtisatlisclosing the national

accounts of Hungary, descriptions of the BIR methodology of 2010, Eurostat
documentations etc.). An outstanding role in formulating our findings was played by one

of the biggest international inpoutput undertakings of our @s the production of the

World Input Output Tables (WIO¥), which intends to compile a BIR describing the

whole world economy (Timmer et al. [2015]). All in all, we can say that one of the key
directions of developing a methodology to efficiently supgaonomic policy decisions

is an integrated approach to the features of the populationngbasues and individual

sectors.

2 After the review of the literature of methodology bases, we reviewed works focusing on
ECONOMIC STRUCTURE AND THE STRUCTURAL CHAGE 1 mainly with macro

or sectoral approach. Although the issue of structural chamgénly because of opinions

focusing on randustrialisation- often seems to be a novelty, we think it is important to

note that in Hungary there was a similar greatrigdt in the relation between industry and
services already before, in the 1970s (Cryv
Csern-k [1965]). One of the import-sided | ess

8 http://www.wiod.org/database/wiots16.
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industrialisation concept, thesues of industrialisation should be examined without any

preconceptions and ideologies.

The works on economic restructuring (Cs®fal
Madg8r [2014], NGM [ 2016]) <clearly imdicate
generally agreed that the economic processes of the past decades project the further
shrinking of processing industry (for instance, the share of this sector in added value,

lower ratio of employees). However, the authors warn us that restructuringl stodlde

done in a hurry without a good reason. GS8bor
is not in a situation to skip taking full advantage of industrial production based on foreign

capital (Lux [2017]). The consideration of the direction andtithéng of restructuring is

made even more difficult by the opinions of various advisors and industrial policy

experts, who say that it would be desirable to increase the added value share of the
industry. Although the onsided increase of the added vahkhare of the industry is a

strongly debated objective, these works also suggest a kind of restructuring, if the success

of the industry of the future depends on the servicing ecosystem organised around the
industry. As to the contents of restructuring, theearchers of the future express clear

views (BodaVi r 8§ g [ 20107, Boda [ 2 O McARRg [2014],201 7b] ,
McAfeeiBr ynj ol f sson [2016], Ford [2017], Maros 8§
market (FreyOsborne [2013], Hanushek et al. [201d@i)d other industrial organisation

researches (Szalavetz [2016], [2017]). In relation to restructuring, these authors primarily

refer to the development of the knowledwgsed economy as soon as possible, and urge

this process.

3.Apart from sectoral featusethe integratedpproach to economic processa#is for the

review of works on the population of companies, too. HungaG@RPQO RATE
RESEARCHES Andr 8si et saMlur ak2@@9@9] 20B&psRegiBoda [ 2(
Juh8sz [2014], [2017], Pal-cz [2016a], [2016
that changes taking place in the Hungarian economy should not be squeezed into
simplifying patterns. It seems, however, that one of the key questions remams$oop

the time being: which Hungarian companies are able to improve their future economic
performance most? The most systematised results probably belong to the most
dynamically growing companies, the-called gazelles. We would like to point out here

that the one that goes furthest is not the one who jumps highest. Although we can prove

that the Hungarian gazelles play exceptional roles in the extension of employment
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(B®WM@®s ak°zy [2015]), the short and tempor ¢
makestheir future economic potentials questionnable. It is easy to see that the gazelles
may be real catalysts in a restructuring if they maintain their fast growth at a relatively

high level. But this requires motban achieving a spectacular growtt a few output

indicators, as their production function should be transformed in a permanent and
innovative way. Szerb et al. [2017] indicate that these profound processes are often

mi ssing at the gazell es, as the étyhsit eri ou
connections and local embeddedness, and not so much to the trained workforce, the
creative or infocommunication sector or the exports. While it is justified to maintain the
differentiated approach to companies, it is important that-séort gowth in itself is not

a basis for concentrated support. First of all, we have to identify companies and company
groups that offer significant contributions to future economic growth.

4.The best summary of studies related to growth theories and models sutly of
Gabardo et al. [ 2017] which gives a systen
role of restructuring in growth. For a long time, researchers explained growth with one

sector growth models, but later there were rraétitor experiment$po, which added the
production, consumption, investment and other restructuring processes to the key
endogeneous variables explaining growth. They are also the engines of growth, just like

the growth of endogeneous variables identified in individual scto

These are the most important works for us: 1. analyses describing the increasing role of
knowledge capital, 2. studies analysing the impacts of the increasing returns to scale, 3.
researches analysing the transformation of agricultimdustry- senices, 4. modelling
experiments analysing the impacts of changes in consumption demand, 5. researches
analysing the enforcement of Engel s Law,
separating domestic and foreign trade processes, and finallypdellmg attempts to
describe the dual economy.

Swiecki [2017] adds an important consideration to this list; he does not only mention
these factors, but attempts to meter their importance, too, and it is clear that these factors
have different weights. Owtudy is not a growth theory study, but we point out several of
these factors, and assume that they have major impacts on growth, based on certain causal

relations.
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The following works- although not exactly growth theory studiemiake very important

staements about the nature of the growth processes:i Kidauborgne [2005],

researching the reasons behind restructuringiBadls ki ce [ 2001] ,7i Kang [ 2
VIiegenthart [2009], N°el ke et al . [2015], a
economy modl (Dependent Market Economy, DME), Wilams [2014], explaining the
concept o f the Oenabling stateod, and public
processes (for example Lin [2012], [2017], and Williams [2014]).

5.Studies regarding theweed for he reformingof the institution system and the

accelerating role of growth are also important (Acemidghbinson [2013], Berend

[1999], Kaposi [2002], Kornai [2005], Pappe | m®ry [ 2016] , Pitti [ 20
Piketty [2015], PsaschOoheky H20a¢s5][19288Et T¢°
book titled Hegymenet (Uphill) (Jakebr b 8§ n e d . [ 201-BjenonthEhese wc
basis of Hungarian experiences of a centugtearly indicate that we cannot get any

closer to the solution without proper sslevel and institutional reforms.

2.3.The methodology desloped for structural analy8is

Our analyses concentrate on the optimal activity structure that ensures maximum
employment in the long term, together with an economic growth that supports
convergence. The concept of structure precludes the possibility of examining certain
phenomena in #mselves, independently of other phenomena. The structure supposes a
system in which the examined elements are interrelated and have a meaning from their
definition with other elements. Our methodological descriptitiee general diagram of

which is summased inFigure6 - concentrates on the description of this system.

® The study was compiled in a way thdtom the next chapter examining the impactshdinges in the

national economy structure on growth and employméntould be processed with minimum

methodological skills. So if you are not interested in the methodology, feel free to jump to the next chapter.
You should know, however, that the and@y®sults of the study could not have been produced without the
methodological considerations.
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Figure6: Methodology of the analysis
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Source: own editing.

OQur basic question was what makes the nat
spite of all the thorough crtiticisms, GDP is still one of the best indexes of growth, and it

is specified in the GDP balance that is derived from the national accauthss regard,

we have processed Stiglitz et al. [2019]. One of their key conclusions is that the growth of
GDP is not always a good index without a thorough sftmsk control. For example, if
governments had taken the deteriorating trends in the detholigoof the population
seriously before the global financial crisis in 2009, they would have treated the soaring
GDP growth indexes with more caution (Stiglitz et al. [2009] p. 9). For this reason, our
analyses focus on not only the GDP, but the examimaltf the employment and the stock

of capital, too. This ensures a continuous stibmk control. Owing to our social theory

approach, we find the improvement of the employment situation even more important
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than the growth of GDP. There are situtationewithe two indicators do not show the

same quality.

The joint observation of the three categories encouraged us to proceeed toward the BIR
from the GDP balances and the underlying detailed national accounts. These three

categories are easier to connecthwtite use of the BIR.

With the transition to the BIR, we did not wish to abandon the system of national
accounts, but intended to extend that with additional relations. The BIR is the only
national economy accounting system from which we can derive theiGD&age and
production approach, and we can derive the total output, too, and all these three derived

categories are in perfect harmony with the system of national accounts.

However, there are several types of BIRs. This is a flexibly applied natiooabrey
equation system, which allows a large variety of analyses. Therefore the key
consideration in its compilation is the type of analysis we wish to use it for. For this
reason we established a special BIR that basically serves our analysis objeativess a
identical with the KSH BIR in many elements, but differs from that in key points. What
analysis considerations did our BIR have to meet?

The first consideration was to have a harmony with international BIR analysis
methodologies, and to allow ftine integration of the changes in the domestic production
structure into international processes. The requirements of the international BIR analyses
are described by one of the most significant international Hopytut undertakings of

recent years, theoscalled WIOT tablethe scheme of which is presentediableb.

The WIOT table allowed us to produce the consumption vectors (what products and
services are consumed by the individual countries) of 44 couniriekiding Hungary,

and to produce therpduction/total output vectors that describe the production structure
of countries producing the consumer, accumulation and export goods and the services.
This way we can see how much the structure of the total Hungarian output or production
follows or dos not follow the main trends of the world. We were able to compare these

results with similar analyses made on the basis of the Hungarian KSH BIR.

The second important requirement was that it should be possible to derive the GDP from

the BIR edited by ugnd not only in one amount, but in a division by sector, too, in other
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words, it should show the roles of individual sectors both in the usage and in the creation

and production of the GDP, too.

The third consideration was to be able to analyse the meitipipact which, through the

final use behind the GDP, determines the total output or the related production value,
which in turn defines further staff number and capital usages. The economy modelling
practice developed over the past decades, for wheckdientific background was created

by Leontief [1941], and for the Hungarian economy by Augusztinovics [1968], [1979],
Zal ai [ 201 2] and R®V®sz [2019] has been
not related directly to the GDP, but to its Keyiaesmultiplier, to the total output, in
other words the gross production va&fl;, and this can be done consistently with the BIR

only.

The above three requirements were satisfied by the KSH BIR, but it did not allow us to
divide the added valuproduced by it to company groups, and then combine these
company group data and use the corporate production factors to calculate corporate
production functions. KSH BIR data summarisedntain the corporate, the public
finances and the household sectaiad&or this reason, from each column and line of the
KSH BIR, we deducted the public finances and the household performances accounted
there, then combined them into a public finances column and line, and into a household

column andine. This is demonsated byTable6.

10 An important methodology note: our experience is that the concept of production is much better known
and its use is more widespread than the concept of odipus production and total output are used as
synonims in this study.
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Table5. T h e

worl dés BI R

(WI OT table) scheme

Producers’ usages in a Final usages
given sector of a given for the final usage of a given
country country
Country 1 Country m Country 1 Country m
Outputs from a L] 1. n | o1 k L]k
given sector of a
given country sector final usage
Country |Sector 1
1
Sector n
Country |Sector 1
m
Sector n
Added value

output

Total expense /

Source: own editing based on Timmer et al. [2015].
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Table6: Scheme of BIR consistent with the national accounts and the NTCA corporate

database.
Sector 1
Corpora
te sector
Sector n
Household

Public Finances
Import

Product taxes minus
supports Added

value Total
expenses

Added value from
NTCA database

Staff number
Gross fixed assets

Company number

Source: own editing.

According to the system of relations of national accounts, the GDP is equal to the added

Producers’ usage Final usage
Corporate sector = = r=
=] > p= —_—
= ¢ g 2
o g2g 3 g ]
) — E o @ = =]
: 25 E. 2Zg &
1_sector .__ sector n a8 B¢ 88 Bg2e @
t
h hn hg
h*
1
k

value increased by product taxes and decreased by supports (sum of eleimentsof

hg + t). Earlier we worked out a procedure to break dowrt timount to the s#ors of

the corporate sector, to households and to public finances, so we can precisely meter the

contributions of individual sectors to the production of the GDP. (The exact description of

the procedure is a matrix artihmetic deduction of several paigean be seen in the

methodology part of the background study at the following link Boda et al, [201] pp. 55

60) These researches lead to the finding that the sectoral contributions to the GDP in

volume depend on the role played by the added value irugtiod. So the basis of the

production of the GDP is the production of the added value (veEtdiris important that
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this vectorh does not include public financeadathe household sector. Thecontains

only the added value of financial andn-financial companies in sectoral breakdd¥wn

In Table6, the data scope that is fully consistent with the KSH national account data is in
a bold frame in the BIRcheme. However, we had to exit this data scope, because we
wanted to divide vectoh of the BIR beyond the sectoral breakdown, according to
company size and owners. This is why we inquired theafled approximate added value
from the NTCA corporate tax ddtase, too, and that was simitarvectorh in volume

only. Not in amount. Howevewe considered the inquiry usable. The added value vector

inquired from the NTCA database was marked \uith

From the NTCA corporate tax database, we also inquired the sectoral staff finther

gross fixed asset¥) and the company numbgr) data too. We compared their volumes

with several KSH sources, and either accepted them, or corrected them on the basis of the
KSH data.

This allowed us to use the estimates and break down the corporate sector data into
company groups, based on the NTCA coapertax statistics, according to the model in
Table7. Actually, the system iffable6 andin Table7 is considered as the final database

of our calculations, the scalled framework model.

11 Our research is not closed. We identified a number of consistency problems between the natinoal
accounts and the NTCA corporate database, but we have not been able to achievsistéhcgryet.
However, we paid attention to volume inconsistencies during the analysis.
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Table7: Framework model of our analyses

Disaggregation of key company data National
. ; ; . economy sectors
Foreign companies National companies producer usage
micro small |medium| large |micro small | medium| large
-size -size
sector groups companies
in total
Added value h*
[Number of 1
employees
(thousand people)
Gross fixed assets k
[Number of n
companies (pieces)

Sector groups analysed in the study: Food economy, Processing industry, Hard services,

Soft services

The contents of the sectors are giveiable8.

Source: own editing.
We created equations from the corporate data of the framework model.

Added value equation:

H=VI v icroT H/(V)micro + VsmaIIT H/@)small + VmediumsizeT H/@)mediumsize'l‘ VIargeT
(HV)iargd.

Employment equation:

L=VI v icroT L/(/)micro + Vsmal H/V)sn{all + VmediumsizeT L/(/)mediumsize'l‘ VIargeT
(L/V)Iarge].

Tangible assets equation:

K=VI Viferol K micro + Vsmall | K/ sman + Vimediumsizel K mediumsize + VlargeT
(K/V)Iarge].

H = added value,

L = number of employees,

K = stock of tangible assets (metered in gross fixed assets),

V = number of companies,

Vimicro = NUMber of micro companid&/vsmai = number of small compani&Mmediumsize= NUMber

of mediumsize companie¥ viage= NUMber of large compani&s/

Contents of technological coefficients:

(HN\)microrsmanimediumsizeniarge: @dded value produced lycompany in the given compaogtegory,
(LV)microismalimediunsizeniarge: NUMber of employees at a company in the given company category,
(KN) microismalimediunsizenarge: Capital tied up by a company in the given company category.
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As these equaihs help in the description of the relation between production factors used
in the companies and the added value produced by the companies, hereinafter we will call
themcorporate production functioh$ Their significance is that they connect tded

value production of the most important company groups with the national economy factor
usages. With the production functions, it is possible to compare the roles and impacts of

individual indicators.

The equations can be detailed in any way. Theartompany may be a national micro
company in the processing industry. Accordingly, the added value may be the added
value produced by the national micro companies in the processing industry. From the
production functions of such details, we can derive gredluctivity of national micro
companies in the processing industry. The biggest depth of the development of equations:

company category | owner | sector group.

We have to mention the sectoral breakdown of calculations, too. In the framework model,

there are four sector groups as internal breakdown. Later, in the detailed structural
analysis, we will see that these four sector groups have special roles in the description of
Hungarydéds economic situation. Witholyt these
impossible to interpret. Naturally, the creation of a database of that size was carried out in

bigger depth, in the KSH BIR &gector breakdown. From these basic sectors, we

combined the four sector groups accordin@able8.

12 The profession has worked out multiple variations of production functions. In the lack of data, we work
with these simpler production functions at the moment.
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Table8: Contents of sector groups used in the analysis

Food economy

Processing industry

Hard services

Soft services

Agriculture

Forestry

Fishing and aquaculture
Manufacture of food, beverages and
tobacco products

Mining and quarrying

Manufacture of textiles. apparel and
leather products

Wood processing (except furniture),
manufacture wicker products

Paper and paper products waste
management

Printing and reproduction of printed
media

Manufacture of coke and refined
petroleum products

Chemicals and trading in chemicals
and product

Manufacture of pharmaceutical
products

Manufacture of rubber and plastic
products

Manufacture of non-metallic
mineral products

Manufacture of raw metal products
Metal processing product
manufacturing

Computer. electronic and optical
products manufacturing
Manufacture of electrical
equipment

Manufacture of machinery and
equipment n.e.c.

Manufacture of transport equipment
Manufacture of other transport
equipment

Manufacture of furmiture; other
manufacturing

Repair and 1nstallation of
machinery and equipment

Source: Own editing

Electricity. gas. steam and air
conditioning supply

Water collection. treatment and
supply

Sewerage, remediation and other
waste management activities
Construction

Wholesale and retail trade and
repair of motor vehicles and
motorcycles

Wholesale trade, except of motor
vehicles and motorcycles

Retail trade, except of motor
vehicles and motorcycles

Land and pipeline transport

Water transport

Air transport

Warehousing and support activities
for transportation

Post and courier activities
Accommedation and food service
activities

Publishing activities

Motion picture, video and television
programme production, sound
recording and publishing activities
programme production and
broadcasting activities
Telecommunications

Financial service activities. except
msurance and pension funding
activity

Insurance, remsurance and pension
funding (except compulsory social
insurance)

Other financial activities

Real estate activities

Imputed home service

Legal, accounting, and tax
consultancy activities; business
management; executive consultancy
Architectural and engineering
activities; technical examination
and analysis

Scientific research and development
Advertising and market research
Other professional. scientific and
technical activities; animal
healthecare

Leasing and operating leasing
Labour market services

Travel mediation. travel
organisation and related activities
Security and investigation
activities: building and grounds
management; administrative,
support service and other business
support service activities

Public admimistration and
protection; mandatory social
msurance

Education

Human health activities

Social care

Creative, arts and entertainment
activities: library. archives.
museums and other cultural
activities; gambling and betting
activities

Sports. amusement and recreation
activities

Interest representation

The sector groups include two new terms,tlthed servicesand thesoft servicesBy hard
services we mean services for which significant material networks need to be operated.
The role of material networks may be important in soft services, too, such as school
buildings in education or hospital buildings and equipment in healthcarehéditasic
services are usually not of material type in these cases. This can be seen in western
literature under the names of hard and soft infrastructure, and we find these more

meaningful than the material and the mroaterial differentiation.

2.4. Theimpacts of changes in national economy structure on growth and
employment

Growth and employment greatly depend on the economic structure. If activities with high
added value contents have big weights in the economy, then the GDP will be higher, and

55



primary employment will increase, as the primary source of GDP is the produced added
value, and this category is mainly wages, behind which there is employment. If activities
with low added value contents are dominant, the potential rate of GDP may drope and th

growth of primary employment may slow down, or even stagnate.

The transformation of the economic structure primarily depends on the transformation of
the consumption structure. This has a clear international trend. Main stream: with the
increase in ecomoic development, which is indicated by the GDP per capita curve, under
consumption, it is mainly services, and mainly soft services that play the main roles,
while the weight of food economy and industry gradually decredsgsré 7). (The
message ofigure 7 is illustrated by additional figures in the background study at the
following link: Boda et al. [2019] pp. 1820) The source of the calculations is the 2014
version of the sealled WIOT tables. A research team (Timmer et al. [2015]) used the
BIRs from around the world and other statistical data to compile the World InputtOutpu
Table (WIOT) matrixes for years 2008014, which is a world BIR series. It is nothing
else but the joint BIR of the 44 countries involved in the examinationfigiule 7can be
derived from it. As the WIOT tables are not based on the official state statistics, the
restructuring observed in the table was checked in the official data published by Eurostat,

too. We can observe the same structural transformation there.
The transformation processes of the economic structure play two roles.

1. We tend to consume food economy and industrial products more and more in
one of the service sectdtsThis leads to increased time of free disposition,

which allows for asignificant increase in the standard of living.

BSeels mdszab- [2012] for more details.
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Figure7: Differences of consumption and production structures in the developed,
devel oping and Visegr8d countries, 2014 (p
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Abbreviations DEV = developingcountries (Brazil, Bulgaria, India, Indonesia, China,
Mexico, Russia, Romania, Turkey); CE = Czech Republic; SK = Slovakia; PL = Poland;
HU = Hungary,; DE = Ger many; AT = Austri a;
countries, without Austria and Germamgn EU = developed countries outside the EU
(Australia, United States, Japan, Canada, Korea, Norway, Switzerland); FEJL =
developed countries total (Austria, Germany, the Other EU and Developed countries

outside EU together). Source: own editing basether2014 WIOT table.

2.Increased weight of knowledge work in the activity of service séttofhe
productivity of the food economy and the processing industry has been improved by the
knowledge content coming from services, especially from soft sernvibés.significant

increase in productivity makes the traditional sectors of the economy repressed.

This kind of transformation in consumption can be considered as universal. It can be
observed in every country, i nclcansumptign t h e

structure entails changes in total output, i.e. in the structure of production, as we have to

14 By knowledge work we mean work in which the instruments are mainly knowleaiggt instruments,
without material form.
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produce what we consume. As the weight of services increases within consumytion

the economic developmenit increases in the production struie, too.

The rule that changes in the structure of production follow the changes in the structure of
consumption is valid as long as the volume of foreign trade is not significant. However,
where the volume of export or import is high compared to themel of domestic
consumption, or even exceeds that, the changes in the structure of production may not be
in line with the changes in the structure of consumption, and may follow the direction of

the contents of the exports.

Developed countries have sigedint comparative advantages in industrial production. As
they are able to sell the industrial products that are suitable for both consumption and
accumulation with good profit, the share of the industry within their production structure

is twice as high athe share of industry in their consumption structure.

There are advanced countries where the comparative advantages in their industrial
production exceed the industrial comparative advantages of even other advanced
countries. This is Germany and Austriaat is integrally embedded in the German

economy. In these countries, the share of the industry in the production structure is

approximately two and a half times higher than the share of industry in consumption.

Developing countries have no major compatdvantages in industrial production, but

they have cheap labour that can be used in industrial production. Developed countries
outsource some of their industrial production to these countries. With the relatively low
level of development of other domiessector groups, this results in a four times higher
industrial share in production, compared to the share of the industry in consumption. The
Vi segr §d - namly the Czécle Republic and Hungarwith the transfer of the
German processing induseryrs producti on, bel ong to this
of the weight of soft services is slowed down by this process, but the growth of hard

services is expessly restrained by it.

Outsourcing always refers to activities that are either-cérgiriesactivities, so the
outsourcing parent organisation is able to produce it with lower added value only, or in
which the added value content can be reduced with the bargaining power. Activities with
really high added value contentsamong others, because yhare important from
strategic aspectsare usually not outsourced. The activity of the processing industry is a

typical example for that, as it means activities with the lowest added value content and

58

gr



partly endof-series activities. It was true in eaekamined country that the added value
contents of hard services are at least 10 percentage points higher than in the processing
industry, and the added value contents of soft services are more than 10 per cent higher
than those of hard services. (See thWwing link of the background study for the tables
supporting the statements: Boda et al. [2019] pp22BThis difference in returns directs

the capital into the service areas, and foreign trade can only modify, not counterbalance

this sucking effec®.

The activity outsourced into the Visegr§gd
lowest added value in these countries, with huge foreign trade turnover, and with imports

and exports not integrated into the economy [Sgare8, a)-c)].

Figure8: The role of the corporate sector, public finances and the households in total
output and in the usage of the key productamtors in Hungary, 2015.

a) The structure of the total output and the added value contents in Hungary, 2015

(percentage).
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15 Here we have to argue with a few extremist Roland Berger documents (BldRicine2016], Sieperet
al. [2015]) or EU document (Blanchet et al. [2014]), which envisage the future rearrangement of the
industrial share.
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Continuation ofFigure8

b) Employment structure and labour demand in Hungary, 2015 (percentage,

person/million HUF)
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c) Structure of gross fixed assets and capital requiremenHungary, 2015
(percentage, million HUF/million HUF)
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Source:own editing based on the corporate BIR established with the transformation of
the KSH BIR of 2015.
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Among the Hungarian sector groups, t{m®cessing indusrty, and within that vehicle
production has the lowest added value contents, while it has the largest weight within
production structure. The low added value contents of the processing industry comes
hand in hand with high import contentsdasimilarly high exports, and it forms an island

like block within the Hungarian economy. For this reason, within the produced added
value sructure, it is not the largest sector group any more, so it does not increase the GDP
as much as its weight in proction would suggest. In addition, some of this GDP will not
stay in the country.

This processing industry employs a large volume of labour with wages that are relatively
high under domestic conditions, in a legal way, but proportionally it employs lepkepe

than the service areas, as the processing industry has the highest productivity. In addition,
the current digitalisation revolution will further increase the productivity of this sector to

a significant extent, therefore a high number of people wotkére may lose their jobs.

This is how one of the basic problems of our economic growth emerges: our largest sector
group in the production structure, i.e. processing industry is able to produce the least
(gross) added value, and requires the lowest nundbestaff, while sectors, the
development of which could improve this situation, demand a lot of capital.

The capital requirements of the hard and soft services of the corporate sector are lower
than that of public finances. This is very important from éispect of launching domestic
developments, as the first step has to be taken in the competitive sector, where capital
requirements are lower, and only the emaggyields of these developmemdl allow

for the development of the processes in the doecbf activities with higher capital

requirements.

Quite a few signs suggest that the high capital requirement of public finances is no
accident. In the competitive sector, a number of companies intensively use the capital
owned by the state budget [thiokprivate healthcare companies or spin off organisations

in education]. So this high capital requirement is one of the basic conditions of their
efficient operation, too. The difference, however, is important, because it reduces the

capital requirementsf the first development steps.

The high capital requirements of the household sector is primarily related to the housing
portfolio recorded there. The subsequent development of this sector is also very

important. In the first phase, however, we wouldcadtulate with this sector.
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Summarising the above points we can say that the above described outsourcing-process
because of the low added value contentsill reduce both the growth rate and the
primary employment in the long term. Compared to zetis, if course, an increase, but
its actual role can only be compared to what an economic development based on
independent development could bring. We assume that in the case of an efficiently

modernised Hungary this would not be zero.

The Vi segrss§ads theyohavetno maor independent development activities

( N° | Wiegenthart [2009} are not in a position to reject this outsourcing offer. Thus

they were forced to set up a special gr owt
Vliegenthart [2009], iscalled Dependant Market Economy (DME), or based on Lux

[2017] it is called a production structure driven by foreign working capital investments

(KMTV).

I f the Visegr8d countries fully give up inde
an exclusiely accepting position, which leads to the conservation of backwardness and
makes convergence impossible. The DME or th
countries operate, was not created with the purpose of ensuring convergence. This model
provides onlythe chance of convergence. The system was set up to facilitate the more

efficient operation of the multinational capital, and it is advantageous only to parties who

operate more efficiently in that.

If we wish to make the established Eastern European Imoaie efficient, we need an

accumulation process coupled with development (upgrading), and we mean significant

and independent national development activities by&Hanllowing Lin et al. [2008] and

Lindéds [2012], [ 2017] i dokdevelopwme nature, Iif kve wsd o u t CaQ
some of the achieved profit to increase the capital adequacy of future activities, which

means the technical equipment for work and the increase in tangible andhletasgets

per unit of labou¥. This will be the sourcef full productivity increase, which may be

the basis of further convergence.

®We selected the dédnational 6 concept, because the dome
companies producing GDP in Hungarg @lso considered domestic. As national productivity is not

identical with domestic, the national developments are not identical with domestic development activities.

17 presently we have a research in progress, which is not ready for publication yet, it uses accounting costs

to draw conclusions about the assets behind the expenses. Based on our primary results, in our opinion costs

related to the use of classic formsmdgtruments (wages and depreciation) make up smaller and smaller

shares of costs. Based on this we can conclude that the use of labour and tangible assets have less weight,
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Where to unfold this development? Primarily where higher added value contents can be

achieved. Consequently:
1. In the processing industry

a) with the development ancbmmencement of activities of higher added value (for
instance, in pharmaceutical industry, in the manufacturing of-teicjin products and

robots).
b) by supporting stronger integration into multinational supplier chains, and

c) increasing the extensiongsbilities in niches opening for activities that satisfy special

demands.
2. In the service sectors, where the added value content is higher anyway.

Here we connected the development with a structural rearrangement anyway. We verified
the impact of the stictural rearrangement with a multiplier analysis. By using a BIR
based model, we examined the impact generated by the processing industry, the services

and public finances development in the econofrab(e9).

As the methodology of multiplier analysis is a genaral part of each relevant university
curriculum, we consider the procedure weaibwn, and summarise only the essence of it:

we took the internal square of tiBetype BIR, transformed it into a coefficient matrix

with the divisiion by the production vector, deducted it from the unit matrix, and then
inverted it. The received Leontief inverse was multiplied from the right with final usage
vectors, in which only e element was increased by 1000 billion. Each of the received
production vectors were multiplied by the unchanged import, product tax balance, added
value, staff number usage and fixed assets usage contents, and this is how we received the
data inTable10. The detailed matrix arithmentic description isBiada et al[2019] pp.

58i 60)

The results have confirmed the need for the structural shift. The qedetsis change of
the final usage unit in services and in public finances induces a stronger economic drive

than in the processing indsutry.

beside the use of intangible assets. So the need for tangible assets, whicistentlynanalysed in our
study, is only one part, and a decreasing part of the real asset requirement.
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We carried out the calculations ®&ble9 in a more detailed sector breakdown, too, and
we found the concept that processing industry sectors with higher added value contents

drive the economy more than vehicle industry developments true.

To make such a change more effective, tguments have to be started in a wide scope
and at multiple levels. Here all the players in society have tasks in all the sectors of the
economy?. It is not enough to expect the change from the state or the companies only.

18 By sectors we mean the sector of financial companies, the sector-fifiaacial companies, public
finances, the households, and the poafit organisations helping households, as it is interpreted by the
BIR, too.
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Table9: Multiplier analysis on the basis of the 2015 BIR (thousand people, change in

percentage)

(How will the main aggregates change if tieaf usage of the given company group is

increased by HUF thousand billion, whileaving the final usage of other company

groups unchanged?)
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Source:own calculation and editing based on 2015 KSH BIR.

Public Finances is one of the most significant sectors of the economy. Important areas

like education and hedhalkcare belong to that. If we include stat®ned companies, we
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have | arge areas |ike the MCV (Hungarian St
The development status of these areas basically determines the performance of
companies. It is very importatd develop these areas, as there is no convergence without

them.

At the same time, public finances operate an institution system, too, which determines the
framework of the operation of companies. Its development is also a priority task. This
institution system is efficient if it facilitates the development of companies, which means

that the companies

1. are able to produce higher added value,

2. they can provide productive employment to more and more people, and that
3. is done with higherdbour and cafal productivity.

All that raises the need for company level analyses, as the restructuring may come from
the top only partially. That can be successul only if it is in line with the intentions and the

development of companies. Hereinafter we will contioueanalysis at company level.

2.5.The impacts of changes in corporate structure on growth and
employment

We have examined the internal rules and differences of the population of companies in
the developed countri es andentifidd @ nuthbes efgr 8d c
development directions that need to be incubated by the state institutions system. These

are as follows!

In the company structure of developed countries, the ratio of small and rreideim
companies within the whole population of qeamies is 5 percentage points higher than
in the Visegr8d countries. Accordingly, t he

points lower Figure9).

The basis of th breakdown to company categories is the “etlwn - staff number
based grouping by size of operation, which divides the companies on the basis of their
staff numbers to micro (B9 people), small (149 people), mediursize (560249 people)

and large ompanies (250 or more people).
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The majority, i.e. 92 per cent of Hungarian companies are micro companies. The number

of larger companies exponentially decreases, 6.7 per cent of them are small businesses
employing 1649 people, 1.2 per cent are medigipe businesses employing &9

people, and only 0.2 per cent are large companies employing more than 250 people

(Table9).

It is a general fact that company structure is a pyramid that exponentially grows narrower
from the bottom to the top. At the first sight, these company structures are very similar to
eachother, but in fact they are significantly different. We used modelling calculations to
prove that with unchanged productivity, the impact of the 5 percentage point difference is
dramatic in the ratio of small and meditsize companies. For instance, ietemall and
mediumsize sector of Hungary in the Hungarian corporateicture would be 5
percentage points higher, then more than 5 million people could be provided with primary
employment. (See Boda et al. [2019] ppi 8® for model calculations suppargj the

statement.)

The reason for this significant change is that the use of production factors and the
effectivity of small and mediursize companies as a result of the development of the
returns to scale is multiple times higher than the productioactor usage and the
effectivity of micro companies. Therefore the expansion of the small and metiam

company sector has a huge impact. This can be provedrigithe11 a)-g).
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Figure9: Company structures of the examined countries in 2017 (percentage)
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Source:own calculation and editing based on Eurostat database.

In the domestic corporate production functions, when proceeding from one company
category to another, the staff number employed by one company and the stock of gross
fixed asset ugkby one company grow exponentialfigure11 b) and c)]. On average, a
micro company employs 2 people, a small company employs already 20 people, a
mediumsize compny employs a hundred, and a large company employs close to a
thousand people. This is the reason why a corporate structure with more small and
mediumsize companies is able to employ more people, with productivity typical for

small and mediursize comparas.
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FigurelQ: Weight of individual company categories on the basis of the number of
companies (percentage)
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Continuation ofFigure11
b) Number of employees required for the operation of a company (people/company)
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Continuation ofFigure11

d) Added value produced by one employee (million HUF/people)
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Continuation ofFigure11

f) Gross fixed assets per one unit of staff number (billion HUF/people)
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Source:own calculation and editing on the basis of the NTCA corporate tax database.

We can see the same exponential changes in the gross fixed assets use, too. This also
indicates that the strengthening of the corporate structure of small and rszéum
companés requires serious conditions related to accumulation. Only successful
accumulation may result in a growing share of small and mediencompanies in the

population of companies.
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As a result of use of production factors in higher volumes and in a macemtrated
way, the added value produced by one company also grows exponefiiglise[L1a)].
Question: does it happen with decreasing or increasing efficiency?

According to partsd) and e) ofFigure 11, efficiency, which is metered with work
productivity and capital productivity, also increases between company categories.
Although this increased efficiency is rather linear only, it is still significant.

This exponential growth can be obseniadhe use of production factors and in their
efficiency in the case of all countires examined by us, and in the case of all analysed
sector groups and owner categories. Their extents are different, but the phenomenon is

clear.

Finally, regarding the growtof small and mediurmize companies, we can observe a
developing convergence, too, namely the fact that the portfolio of gross fixed assets per
person also grows when changing for larger company categbrigsd 11, f) part]. The

high gross fixed asset portfolio / person of micro and small companies does not fit into
this process. However, we have serious reservations about its contents. The capital / staff
number indicators of micro companies are greatly distortedhégapital / staff number

data of foreign companies, and by the phenomena in the domestic black economy. A
foreign large company may capitalise a business even with a low number of employees,
and they actually do that in their foreign expansions. Thushén dase of micro
companies, the indicators shows not so much the development, but rather the special
international division of labour and the distortions of the Hungarian economy (e.g. the
process of hiding behind small companies). In the case of larggpacty categories,

however, we think the development is real.

The presented phenomena are backed by the law of returns to scale. Small and medium
size companies are able to ensure a much bigger and more efficient production factor
usage than micro companieaimilarly, large companies achieve a more efficient use of

factors than small and mediusize companies.

Based on all that, the primary task is to support those companies that are able to grow, in
our case to change for another size category, i.e. tmeeemall companies from micro
companies, and mediusize companies from small companies. A deeper analysis of the
population of Hungarian companies shows that this change in size is significant n

Hungary in the case of foreign companies only. In the oasetional companies, the
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concentration and the evelopment of the population of companies is extremely slow, and
has serious internal obstacles. Our national companies cannot or do not want to grow. As
this is another central problem of economic growtle, axamined the development of
sizechanging companies separatdipgble10was worked out to illustrate their problems.

Table10 starts with the 2010 performance of companies, and deducts the 2015 corporate
performance When compiling this table, we attemptetiecessential elements of change
are described with dat@herefore certain data items are combined, and others are broken

down.
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Table10: Changes in small, mediusize and large company performances in 22005
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Continuation ofTable10
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Continuation ofTable10
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* Share 1: share in the population of small, medaire and large companies.

Source:own calculation and editing on the basis of the NTCA corporate tax database.
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We combined the small, mediusize and large companies, because they play extremely
important roles in economic growth and in employment. Although they make up only 8
per cent ofall companies [cell (2, 3)], they produce 80 per cent of the added value
[average of cells (5, 3) and (7, 10)], provide 75 per cent of corporate employment
[average of cells (1, 3) and (13, 10)], and tie up 70 per cent of corporate gross fixed assets
[average of cells (17, 3) and (19, 10)]. These ratios correspond to the Pareto principle.
The data of this company group can be seen in columr®)4f Table 10. The Paeto

ratios can be seen in the analysis of the changes in the added value, too. The micro
company increment is close to 20 per cent of the total increment, so the majority of the
added value increment also comes from small, mediamand large companieBased

on that, in the analysis of changes, our attempt to concentrate our analysis primarily on

the assessment of small, medisine or large companies is justified.

In Table 11, using the added value of 2010 we derive the added value of the small,

mediumsize and large company sector in 2015.

Tablell Derivation of the 2015 added value of small, medgire and large companies
from year2010 (billion HUF)

Contribution
to the added value
increment (billion

HUF)
Added value produced by the small, medium-size and large company sector 13,328
in 2010 (4, 3)
Small, medium-size and large companies with unchanged size (8, 4) 2,675
Downsizing small, medium-size and large companies (8, 5) —105
Upsizing small, medium-size and large companies (8, 6) 537
Entries into the category of small, medium-size and large companies (6, 9) 1,814
Exits from the category of small, medium-size and large companies (4, 8) —1,578
Balance (6, 10) 16,671

Source:own calculation and editing on the basis of the NTCA corporate tax database.

It is clear from the deduction that there are problems with the contributions of upsizing

companies. New entrants perform as expected,fmizing companies do not.

In Table 11, we consistently assigned the produced added value, the used staff number

and the gross fixed assets to each company catdg§@asgd on these, we calculated work
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productivity (added value/ staff number), capital productivity (added value/gross fixed

assets) and development (upgrading, which is = gross fixed assets / staff number).

The problem seems to be related to the enforcenfdhe law of returns to scale. Within

the group of continuously operating small, medisize and large companies, upsizing
companies compared to their numbersignificantly increase, actually double the added
value, the employment, and increase thesgifixed asset value by one and a half, but that
is realised with reduced productivity and deteriorating developments. As if this category
of companies would have extensive growth only. Efficiency does not improve [see cell
(24, 6) ofTable1q].

In the case of downsizing companies (column 5Table 10), less added value is
produced, employmérand tied up capital decrease, but productivity and developments
do not. Those who do downsizing are able to improve efficiency. As if we could not
grow, only shrink efficiently. As the number of upsizing companies is higher than the
number of downsizersamong continusoly working small, meditsize and large
companies, the changes in sizes result in higher added value and more extensive use of

production factors, but efficiency is basically unchanged, it remains at the level of 2010.

The production, prodtion factor usage and efficiency balance of entities leaving the
small, mediurrsize and large company category for good is slightly positive, and these
movements clearly improve the absolute and efficiency indicators of the aggregate. This
is also in linewith the enforcement of the returns to scale. However, the behaviour of the

upsizing category is not in line.

In the analysis of parts f) and g) Bigure 11, we already mentioned that not all of the
micro companies are truly micro businesses, and this phenomenon can be seen in the
micro company blocks ofable10, too. The significant absolute and efficiency growth is
especially striking in the case of foreign companies. Based on that, we wish to analyse
this company group more thoroughly in the future. Wauae that this company group
includes a lot of quasi micro companies, which employ a low number of people, but are
not truly micro companies, and primarily based on the capital tied up in the business, they

should be among small and medisime companies.

The insufficient performance of small, medisme and large companies is partly
explained if we look at column 6 ihable 10, and break down the column of upsizers in

the way indicated iTablel12.
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It is quite obvious from the breakdown irable 12 that upsizing foreign companies
achieve the expected performance, which proves the existence of the law of returns to
scale. They increase added value [cell 8, 6)] while increasing their productivity,noo. O
the other hand, national companies increase added value [cell (8,1)] with decreasing
productivity [cell 24, 1)]. That is why the expected contribution is not realised. The
contribution of the 906 national companies [cell 1, 1)] to the added value indrésne

lower than that of the 271 foreign companies [cell 1,6)].

We summarise our analysis as follows. We examined the development of the company
category from which we expect the most in boosting our growth. Sadly, we found that in

upsizing national smalimediumsize and large companies,
T growth is slow,
T the use of production factors increases significantly, but

T productivity goes down.
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Key indicators of small, mediwsize and large companies upsizing in 2010

Tablel2
2015
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Continuation ofTable12
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All'in all, the upsizing process is slower for national companies, and has less yields from
the aspect of economic results. Most of the transiticaisleast in the short termare

similar to a case whenfaotball team of League Il would like to play in the same way in
League | as in League II, and not more efficiently. This implies serious obstacles in the
process of changing categories, and the elimination of that is a very important institution
developnent task. The slow development of the population of national companies is a
very tough development indicator. If there is no breakthrough here, convergence remains

an impossible dream.

Its importance can be seen clearly if we break down the total addeslimarement to
national and foreign companie3aple 13). This clearly demonstrates that in the
examined period 60 per cent of the growth in the small, medimenand large company
categories was provided by foreign companies. This reduced tre sfi national
companies in the production of added value. The share of small. medierand large
companies in the increment is more favourable, therefore their share in the production of

added value dropped by 4 per cent only.
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Table13. Breakdown of added value increment according to company ownership types
Added value

(billion HUF) Added value (percentage)

national  foreign total national foreign total
2010
COMPANIES IN TOTAL
Total 9418 6,025 15,443 61 39 100
Food economy 194 134 328 59 41 100
Processing industry 2,292 2,237 4,530 51 49 100
Hard services 3,902 1,530 5,432 72 28 100
Soft services 3,030 2,124 5,153 59 41 100
MICROCOMPANIES
Total 1,558 556 2,114 74 26 100
Food economy 25 104 128 19 81 100
Processing industry 146 5 151 97 3 100
Hard services 693 216 909 76 24 100
Soft services 695 232 926 75 25 100
SMALL, MEDIUM-SIZE AND LARGECOMPANY SECTOR
Total 7.859 5,469 13,328 59 41 100
Food economy 169 30 200 85 15 100
Processing industry 2,146 2,233 4,379 49 51 100
Hard services 3,209 1,314 4,523 71 29 100
Soft services 2,335 1,892 4,227 55 45 100
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Added value (billion HUF)

Added value (percentage)

national  foreign  total national  foreign  total
Increments between 2010 and 2015
COMPANIES INTOTAL
Total 2,028 2,025 4,053 50 50 100
Food economy 67 -08 -31 -215 315 100
Processing industry 688 1,272 1,960 35 65 100
Hard services 818 800 1,618 51 49 100
Soft services 455 51 507 90 10 100
MICROCOMPANIES® CONTRIBUTIONSTO THE ADDED VALUE-INCREMENT
Total 686 25 710 97 3 100
Food economy 15 -102 -87 -17 117 100
Processing industry 50 8 58 85 15 100
Hard services 384 -53 331 116 -16 100
Soft services 237 171 409 58 42 100

SMALL, MEDIUM-SIZE AND LARGECOMPANIES® CONTRIBUTIONSTO THE ADDED VALUE-

INCREMEENT

Total 1,343 2,000 3,343 40 60 100
Food economy 52 4 56 93 7 100
Processing industry 638 1,263 1,901 34 66 100
Hard services 435 853 1,288 34 66 100
Soft services 218 -120 98 222 -122 100
2015

COMPANIES IN TOTAL

Total 11,446 8,050 19,496 59 41 100
Food economy 261 36 207 88 12 100
Processing industry 2,980 3,509 6,489 46 54 100
Hard services 4,720 2,330 7,050 67 33 100
Soft services 3,485 2,175 5,660 62 38 100
MICROCOMPANIES

Total 2,244 581 2,825 79 21 100
Food economy 39 2 41 96 4 100
Processing industry 196 13 209 94 6 100
Hard services 1,076 163 1,239 87 13 100
Soft services 0932 403 1,335 70 30 100
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Added value (billion HUF) Added value (percentage)

national  foreign  total national foreign total

SMALL, MEDIUM-SIZE AND LARGECOMPANY SECTOR

Total 9,202 7,469 16.671 55 45 100
Food economy 222 34 256 87 13 100
Processing industry 2,784 3,496 6,280 44 56 100
Hard services 3,644 2,167 5,811 63 37 100
Soft services 2,553 1,772 4,325 59 41 100

Source:own calculation and editing on the basis of the NTCA corporate tax database.

It is striking, however, that in the increment of the examined period, the foreign
dominance was spotted mainly in the processing industry. In addition, they played
important roés in the hard services of the small, medsine and large company
categories, but not in other areas. We can say that in this field the national companies

have the initiative. This is in line with steps suggested in the macro analysis.

2.6.Summary

Hungarydés growth has always included period
growth rates and higher levels of employment. However, these were never really
permanent, and often ended with crisis periods that caused declines in tkerhong

convergace of the country. Our study examined whether Hungary has really eliminated

the bottlenecks that may slow down the crisis.

Unfortunately, these bottlenecks still exist. The Hungarian economy is primarily
dominated by the scalled dependent market econofBME) or a production structure
driven by foreign working capital investments KMTV), which is able to achieve
spectacular results (last time in 198806), but it immediately turns into a decline that
affects everything in the long run if the favourablerdd economy conditions of growth
cease to exist. In our opinion, the reason for that is that in the lack of intensive internal
developments, our development rides the waves of outsourcing activities, which will
reduce both the growth rate and the primamyployment in the long run, because of the

low added value content.
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I f the Visegr8§d countries, including Hunga
activities, they will be forced into an exclusively accepting position, which leads to the
conservabn of backwardness, and makes convergence impossible. The DME or the
KMTV model |, in which the Visegr8d countrie
of convergence. This model provides only the chances of convergence. The system was

set up for the mre efficient operation of the multinational capital, and it is really

advantageous only for those wivork more efficiently in that.

The Eastern European model established this way could be made more efficient with an
accumulation process combined withvel®pment (upgrading), by which we mean the
evolution of significant and independent national development activities. Where to unfold

this development? Primarily where higher added value content can be achieved. In the

T processing industry, bgeveloping and launching activities with higher added value
content (for example in the pharmaceutical industry, in the production oftdsgh
products and robots), by supporting stronger integration into multinational supplier

chains, and in gaps openiog for activities satisfying special demands (niches).

T Service sectors offer further possibilities, where the add®de content is higher

anyway

According to our international comparisons, this is the direction of changes in the
production structure ideveloped countries, and this unfolds double contents:

T products of the food economy and the industry are offered more and more in one service
bed,

Tincreased weight of knowledge work: the productivity of the food economy and the
processing industry maynprove significantly on the basis of the knowledge contents
obtained from services, and within that from soft services in particular. This significant

increase in productivity makes the traditional sexbf the economy driven back.

To make such a changé#ective, developments have to be started in a wide scope and at
multiple levels. Here all the players of the society have responsibilities in all sectors of

the economy. It is not enough to expect changes from the state or the companies only.
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Public finances is one of the most significant sectors of the economy. The development
status of its areas basically determines the performance of companies. Their develoment

is of key importance, as there is no convergence without them.

At the same time, public fimees operate an institution system, too, which determines the
framework of the operation of companies. The development of that is also a primary
objective. In 201015, in the added value of key small, medisize and large
companies, 60 per cent of theogth was provided by foreign companies, and the share
of national companies in the production of the GDP dropped by 4 per cent in this category
of companies. This ratio should be modified by a renewed institution system. This
institution system should maksure that the presently extensive growtkvhich is
achieved with decreasing productivitybecomes efficient and capable of stabilising

internal growth, largely on the basis of hard and soft services.
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Boda GiyFirlPyp TR®VI®S Iz 1 T la @RiEgma
3.1.Abstract

Hungary is an economy exposed to the advantages and disadvantages of an important
regional integration, the German Central European supply chain, while its internal
development is also fraught with regional tensions. Instead of gross nfongide
analyses, we can correctly see our position in this integration by focusing only on value
added production, which requires the use of international -owiput models and a
Hungarian territorial inpubutput model. This makes it clear that our Hag volume
production and higher productivity do not always go hand in hand with higher
profitability, which devalues our national performance and slows down the convergence.
The main way to address tensions remains: to increase productivity, but retastlof

significantly reducing valuadded content.

Keywords: productivity, valuadded content, structural revaluation

3.2.Introduction

Even among the lucky ones, only the better ones are not left behind. With luck, you can
get ahead, but only the prepacah really take advantage of the opportunity.

Hungary's economic development after the change in the political system cannot be
deduced from the actions of domestic actors alone. Hungary's development is due in large
part to favarable globakeconomic developments. However, it would be good to see more
precisely how much of a role we played in this. To do this, we need to map out as

thoroughly as possible how our economy is interlinked with other economies.

Our country was integrated intbis interconnection not as a single economic unit, but as
a rather regionally fragmented economy. The positive and negative effects of the
development of the world economy affect the different regions of Hungary in various

ways. We also need to know whéinés causes problems and where it does not.
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One of the most peculiar features of international development, which also affects
Hungary to a considerable extent, is that the returns from development and its
dissemination have become disconnected from nif@eimented production processes.
The returns to the latter have increased only marginally even in the case of significant
productivity gains, and more precisely, have not necessarily baerested by the
national manufacturers. Knowledge of this phenomene key to making the right

national strategy decisions.

Both analyses require a regional approach. There are parts of the world economy,
countries, and groups of countries, to which we are much more closely linked than to
others, and this link is morersnhgly felt in some domestic regions than in others. This
dual regionality raiseseveralguestions that can only be aredg to a limited extent on

the basis of the available statistics. This is why economists and statisticians spgarali
measuremenare constantly striving to improve the statistical tools available. Two of
these are of particular importance to us. The first is the development of the international
inputoutput tables 10Ts), the secalled WIOT® tables. The other is our own
developmenof a territorial version of thelungarian2020 IOT.

In this paper, we analgsthe results of Hungary's development after tthasition of
political system on the basis of these hew methodological possibilities, in addition to the
traditional statisticatools. They provide a clearer, more transparent picture of how we
have integrated into the world economy and of the areas of the Hungarian economy
whose more rapid development could improve our position in this common international

and national integratio

The structure of the study:

1. we first take account of the aspects that require the consideration and development of

additional analytical options to the traditional ones,

2. we describe the developments that aim at creating analpbeaibilities for these

aspects,

3. present a methodology that can be used with their help, and finally

¥WIOT:World InputOutput Table
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4. on this basis, we will try to point out tkensitiveissue of Hungary's integration into
the world economy, namely that if we outsource developntieatincrease in domestic

labaur productivity will not sufficiently improve profitability

3.3.Difficulties and opportunities in monitoring regional integration

Hungary's development aot be explained without analgg the development of

globalization and vthin it the secalled Germarkastern European integration (hereafter:

GEE integration). This term is taken from relevant Austrian and IMF (International

Monetary Fund) studies, which were sourced from Steébrer® | | i nger (2013) é
(2013). These studsewere the first to describe the emergence, specificities, and evolution

of this integration in m adequatenanner, providing not only an economic analysis of the

process but also summarising the methodological basis for its quantification, based to a

large extenn the inputoutput technique.

In the 1990s, the German economy significantly expanded its activities towards
neighbairing countries. The main directions of German expansion were Switzerland,
Austria, Slovenia, and the V4 countries. Thejority of the states involved in German
economic expansion joined the European Union, further strengthening the emerging
integration of the GE#.

In parallel with German expansion, globalization has also been reflected in other
integration efforts. Of hese, the rise of the United States, other European Union
countries, and not least China was notable, but it was the GEE integration that had the

greatest impact on the devetoent of the Hungarian economy.

The significance and magnitude of this integnatprocess are not clear from traditional
statistical observations. The problem lies on the one hand in the widening of production
linkages and, as a consequence, in the 'bloating’ and gregsiof§ exportimport
relations. If we want to see clearly th@e of these relationships in the development of
our country, we need to describe the development of production cooperation, to net the
trade flows, and in order to do this we need to rely on the latest development ef input

output techniques, the salled WIOT inputoutput tables, and we need to develop a

20 with this integration, Germany's loigrm foreign policy ambitions have largely been realised. True, not
by military means, but by peaceful means.
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territorial 10T2! for Hungary. A good summary of this work is given in Timmer et al.

(2012) and Appendix 1.

Why is the observation of integration processes distorted by the traditional statistical

apprach? What is this "bloat"? To get a better sense of the problem, let us consider the

example of the autnotive industry (se€igurel?).

Figurel2: Difference between trade balances in gross and net external trade

Gross foreign trade

DEU HUN FRA
I I-E E I I-E E I I-E
DEU 50 0 =50 0 0 0
HUN 50 50 55 0 S
FRA 0 5 5
Trade balance on gross turnover basis (I-E)
HUN FRA
DEU =30 0
HUN -35
FEA 55
Net foreign trade
DEU HUN FRA
I I-E E I I-E E I I-E
DEU 0 0 0 50 0 50
HUN 0 5 0
FRA 55 5 0
Trade balance on net turnover basis (I-E)
HUN FRA
DEU -50
HUN 5
FRA
Source: own editing basedon Stek&t ° |1 | i nger (2013)

Suppose that Germany supplies Hungary with 50,000 units of automotive products for

further processing, which Hungary assembles and then sells to France as 55,000 units. If

we look at the production relations of the three countries in terms of gross tyitheve

is no production relation between Germany and France, a strong production relation

between Germany and Hungary, and a stronger production relation between Hungary and

21 Sincethe Central Statistical Office (CSO) has not yet developed such a IOT, we had to do the task
ourselves. This is described in detail in the methodological description in Appendix 2.
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France than between Hungary and Germany. This can be seen in the grosstexdernal

related tables ifrigurel2.

Net trade is a measure of how vahdded flows between countries. In the example, in
fact, 50 thousand units of vahaelded flow from Germany to France, while 5 thousand
units flow from Humgary to France, but there is no link between Hungary and Germany.
This can be seen in the net external trade tablEgyire12. The production links in this
extremeexample, therefore, show a different picture based on gross flows than on net
flows. Obviously, the real picture includes the net account, not just the gross. It is
essential that the combined trade balances of the-tlowg®ry system are the samethe

gross and net accounts.

The example is important because it shows that the benefits from trade depend not on
gross flows but on the valtadlded content that changes hands in them. It is therefore not
sufficient to observe only foreign trade flows becaofeéhe expansion of production
cooperatives. It is necessary to observe foreign trade, production, and the new value
generated in production together. This requires the application of an accounting technique

that accounts for production and foreign tragla common system of value adéfed

The example analgsl inFigure12 already points to the solution. To net, the veddeed
content of exports and imports must be calculated. However, the-addieel content is
not only interesting for the analysis of traggations. As it is the basis of GDP, it is a

basic indicator of economic growth and &y important in its own right.

We want to capture the profitability highlighted in the title of this paper by means of
value added. Its content is sectooakputs minus external sectoral uses. Since external
uses are the outputs of others, after deducting them we arrive at the sector's own net

output, which is a major source of its incafe

22The problem has also been noticed by Hungarian researchers. For exeenpliste Andrea Szalavetz:
"Trade statistics, which record the gross value of industry and goods crossing borders from a product
perspective, thus give a rather misleading picture of where and how much value is produced in the world
economy, i.e. how mucbalue is added at a given place in a given production phase compared to the
previous phase, and how the resulting incomes are distributed." (Szalavetz, 2019, p. 33) "...international
trade involves not products, nor even corporate functions, but taskstvites, and it is most useful to
account for these on a vatadded basis." (Szalavetz, 2019, p. 45)

23 For our calculation, we relied on the established practice of GDP balances in the SNA, which was
operationalised by the Hungarian Central Statistféite in the secalled GNI document (KSH, 2011).

For all the I0OTs used in our calculations, it is true that GDP equals the sum of the value added generated by
the sectors and the balance of taxes and subsidies on products accounted for in the $eet@mstidinal
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International integration is not just a mechanical interconneatib countries; it is
essentially the creation of international supply chains that transcend countries. It is
therefore essential to ask where value is created within a supply chain and how it is
distributed between the different points of creation. Fang{e, it is important to show

how much value added is generated in Germany, Hungary, and other supply chain actors
in the production of final products for the German automotive industry. This is as

important as the question oktlproportions of foreigrrade.

The weight of théGEE integration was perceived by thiingarian economists mostly

German predominance. Several studies, using Hapydut methods, have indicated that

the German economy is the main driver of the Hungarian economy, and thetyradjori

our market relations are directed towards it (Br&uebe st y ®n, 2019: Br aur
KissSebesty®n, 2020). These studies mainly a
in recent years there has also been a renewed interest in tli@bgiyf of the

relationship.

In Hungarian economithinking, there is a growing recognition that one of the biggest
growth problems of the Hungarian economy is theated medium income trap, which
in our understanding means that manufacturing activities waithigh weight and

productivity in production have a persistently low profitéypitompared to other sectors.

In the international literature, the theoretical groundwork of Gereffi et al. (2005),
Wallerstein (2010), Baldwin (2016), Glain&agner (2018), ahthe practical analytical

work of Linden et al. (2009), Al r k k°® et al TChdr 2013)1Mengettaht r as
(2019), RungiDel Prete (2020), Mudab i (2019) , St °Korbalskdg e r (2
Olczyk (2022) should be mentioned. In the domestic literatueehave mainly relied on

the work of Andrea Szalavetz (Szalavetz, 2004, 2011, 2013, 2020). Other important
studies on the topic have bearbpshed by Csath (2019, 2021).

This is a major problem not only for international but also for our internal rdgiona
relations. Our own activities are concentrated in the manufacturing sector, but this is

where we have the lowest profitability. There is a lot of talk about this in the industry, but

consumption. Thus, the value added generated by sectors is akth#lOwer than GDP, but it is still the
value added generated that is the most important source of income generation, whether we are looking at
the origin of labour incomergrofit.
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the reliable quantitative description is not yet complete. The analysimlueadded

content is therefore also very important.

To be clear on the issues listed, it is necessary to calculate

1. the breakdown of trade activity into productive and final trade,

2. the valueadded contents of external and internal exportsrapdrts,
3. the distribution of income generated in global supply chains, and

4. the productivity of incom@roducing activities.

The paper first summarises the methodology used, then presents theutguitables
developed for the analysis and the economic results of the calculations. Some

methodological details and partial results of the calculations are given in the appendices.
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3.4.What is the value added of exports, imports, and domestic production?

The task is to calculate a different kind of external trade bafdneérich shows how

much value added a country or region transfers in its exports to others and how much
value added it receives in its imports. As we have seen in our previous exampley this ca
be quite different from the characteristics of gross external trade. The difference is
particularly large when a country or a region adds little value to the previous work
processes it receives in imports. For this reason, the value addeexthaingedn

foreign trade is essentially dependent on the vatlged content of domestic production.

The difference between gross and net external trade balances can thus be used to infer the
development of production cooperation and the relationship betweendsaterand

superior positions of these cooperations.

The solution requires an inpatutput technique that accounts for production, foreign
trade, and employment in a system of equations that also reflects regional aspects. The
core of the system is based the wellknown accounting equatiot?s

x=Bx+y=(E-B)"y=Qy
X-1B+h

These two equations link production, external tf§dand value added in a consistent
system. They allow the general formula for vahdgled calculations to be carried out:

H = <h>Q<y>
whereH is the matrix of the final accounts of valadded, summing up the valadded
content of both direct and indirect production. The best, most concise, and comprehensive

description of the calculation of the total content is still provided by Augustisiovic

(1968). A similar interpretative book has |

24Which, however, equals the traditional trade balance to the penny.

X'n this equation, N is calculated from the inner s
= <x>-1, where <x> denotes a diagonal matrix with the vector x adidtgponal. Similarly, the value added
averages are calculated from the -alue added vector

%6 The issue of managing external trade is discussed in more detail later. It is important to know that an IOT
can always be specificallgentified with a foreign trade management (type A or B, etc.). This will be
defined in more detail later.
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The sum of the columns of the matik H1, shows which sectors produce the value
added. And the sum of its rows1'H - ,accounts for which final use the value added is
actuallygenerated by, or for which final use the value added is generated. The elements
of v contain the valu@added averages per unit of output as row vectors (these ratios are
called valueadded indicators in the papeQ.is the Leontief inverse of the usedTi@nd

y is the column vector describing the economic category whose-adtied content we
want to calculate. The interpretation of the Leontief inverse is also commonly used. In
general, the element qij represents the total productidatal outputfrom the ith sector

to oneunit of final consumption of the jth sector. This is a multisectoral version of the
Keynes multiplier, whose multiplication by the vector y tells us how much sectoral output
(Qy) is needed to produce a given y final consumption. Multiplying this by the unit
output+ required per unit of output gives the value added of the systeQ{’.

The traditional IOT, which has made significant progress in linking external trade and
produdion statistics, is not sufficient to meet the challenge of solving this task. While it
can tell us, for example, which automotive and other domestic and imported products are
included in the total output of the automotive industry, it does not show hese th
products are used abroad. Are they used for final consumption or are they used in the
production process? We also don't know which country the imports come from. But the
point of production integration is precisely that foreign trade flows provideupt®chot

only for final use, i.e. consumption and accumulation, but also for production use in other
sectors, i.e. for production purposes. This is a very positive process that increases overall
productivity because it creates the possibility of a wideisain of labour and of more
detailed speciatation. The WIOT tables the international I0Ts have been developed

to illustrate this very point (sdggurel3).

27 Given that these connections are described in all ioptgut studies and textbooks, here we have only
attempted to summarise the content ofgtrecedure.
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Figurel3: Scheme of international inpoutput tables

Country 1 | Country 2 Country n. | Country 1 | Country2 | Country n.
Sectors as | Sectofs as Sectors as Final use Final use Tinal use Output
users users users
BEI2 BE!L YEI2 YEIn
Country 1 Sectors as outputs Bl11 Y1 x1
BII2 Blln YI12 YIln
BE2 BE2n YE2 YE2n
Country 1 Sectors as outputs B22 Y22 x2
BI21 Bl2n YI21 YI2n
BEnl BEn2 YEnl YEn
Country n. Sectors as outputs Bnn Ynn xn
Blnl Bln2 YInl YIn2
Balance of taxes and subsidies onproducts | pl | P 2 po | pYL | pY2 | . pYn [ P
Value added by component Hl H2 Hn
Total emissions and consumption xl x2 Xn vYl vY2 vin
Interpretation:
Bii The i-th country's productive use of its own outputs. pj Balance of taxes and subsidies
on products in country j in
country i
Yii The i-th country's final use of its own outputs. Hj Value added generated in
country j
BEjj Producer consumption of country j from exports of country 1. Xj
Total outputs in country j
BIjj Productive imports of country j from country i. mYj Direct final consumption of

imported materials in country j.
YEjj Final consumption of country j from exports of country 1. mYj Balance of taxes and subsidies
on products at final destination

Y1y Final imports of country j from country i. VY] Total final consumption for
final use in country j
BEjj = BIij, and YEij = YIij, as these are flows that represent exports in the output ol m, p Total category

Source: own edit Timer et al. (2015)

The national inpubutput tables (IOTs) have been integrated so that the final
consumption columns contain only products thataateially final consumption, and the
production consumptions are allocated to the relevant sector in the relevant country in
guestion in a detectable way. This allows us to measure the extent to which production

integration is increasing across countried sectors.
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What can be seen in the WIOT tables?

- The internal production links of each country, i.e.dgputneeded by a country's firms
for their own production. This is described by tBematrices (which are otherwise

identical to the internajuadrant®f the national I0TSs).

- The finalusesproduced by each country itself, described by¥Yhelocks (identichto
theright-hand quadranf the nationalnputoutput table without exports).

- Total outputs, which are contained in the x vectors. These are equal to the total output of

the national IOTs.

- Also identical are the impotises product tax, and sulasi counts and loweguadrants
of the intemational input-output tableswith the m, p, H vectors and matrices of the

nationalinput-output tablesThese describe the valadded produced in each country.

The difference is in the elaboration of the expantednational 10Ts break down the
export vectors of traditional IOTs into countries and sectors. Exports for pure final
consumption and accumulation remain in tight-hand quadranbut are allocated to
countries (see blockg marked with E or | upper indes), while exports for production

are included in thénternal quadrantwhere they are allocated not only to countries but
also to sectors (see blocBsmarked with E or | upper indexes). The reason for the dual
notation is that what is an export (E) for one country is an import (I) for another. The
foreign tradeturnoverthat forms the basis of production cooperation is the one that is
additionally inclued in thanternal quadrant

The international IOTs according to the schemEigure13 are taken as the results of the
Timmer and Dietzenbacher international 10T compilation venture and toalled
FIGARO project (Full International and Global Accounts for Research in-@ptput
analysis). Their source is described in Appendix 1. Indbwrse of these works, the
authors have developed an international IOT for each year between 2000 and 2019. For a
better overview, we have selected three years, 2000, 2014, and 2019. The -Timmer
Dietzenbacher series has been prepared for the period220@0The FIGARO series
covers the period 2012019. As the results of the two works cannot be compared on a

oneto-one basis due to methodological and content differences and the different currency
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units, indexes were calculated only between the 2014 an200® Dietzenbacher 10Ts
(2014 D/2000 D) and between the 2019 and the 2014 FIGARO IOTs (2019 F/2014 F).

The Hungarian territorial IOT allows for a similar analysis between Hungarian regions
and Hungarian sectors (s&ggure 14). Here, the role of counes is taken over by

regions.

- Here, theB matrixes describe the internal production linkages of each region by sector.
They represent the deliveries of firms in a given region to the production purposes of that

region.
- The own final uses of each region are given by the Y blocks.
- Vectorsz describe the exports of each region that go abroad rather than to other regions.

- The m vectors capture imports into the region. In this way, the territorial 10T
distinguishes between trade with the rest of the world and trade between regions.

- Here againthe total output of each region is represented by thextors.

- Thecorresponding vectors and ma#scin the bottom panel describe the imports, taxes,

and subsidies on products consumed by each regidthe value added generated.

In Hungary, the CSQloes not produce regional IOTs. The gap has to be filled by the
experts themselves. In Appendix 2, we summarise the most importankmask by us
in this field and describe the estimation methodology we have used to prepare our own

regional IOT for 2020We also describe a number of other features of our territorial I0T.

107



Figurel4: Scheme of the Hungarian inpotitput table

Region 1 | Region 2 Regionn Region 1 Region 2 Regionn.
Output
i i . Extern Extern Extern
Sectors as | Sectors as Sectors as | Fina . .
al |Fina use al Finause: al
users users users use
export export export
S ] BE12 BE11 YE12 YEIn
Region 1 Z‘;‘t;ﬁtjs B11 Y11 | zl1 z12 zln x1
BI12 Blln Y112 YIln
S ] BE2 BE2n YE21 YE2n
Region ) Z‘;‘t:‘:tfs B22 21 | Y22 i 22 z2n x2
BI21 Bl2n Y121 Y12n
S ] BEnl BEn2 YEnl YEn2
[Region n Zfltt;l:t:s Bnn znl zn2 Ynn znn xn
Blnl BIn2 YInl YIn2
_ mY2 ,
Use of imports ml m2 mn mY1l | mZl mZ2 mYn | mZn m
Balance of taxes
and ‘SUbSId‘ES on pl p2 pn pYl { PZ1 | pY2 | pZ2 pYn | pZn P
Value added by
components H1 H2 Hn
Total outputs and
consumptions x1 x2 Xn vYl vZ1 vY2 | vZ2 vin | vZn
Interpretation: zij Exports and re-exports of each region abroad

mij The impot of each region from abroad
Source: own development

In this form, the 10Ts providehe right data content for anaigg external trade flows,
production, and valuadded. However, we would like to examine all this together with
productivity developments. Therefore, as a complement to these 10Ts, we have added an
employment vector to allow the calculation of productivityodrrctivity is defined as the

value of output generated per person. The development of the employment vectors is

summarised in Appendix 4.

The vectorsd, Q, andy and matrices needed to calculate the valdeéed content can be

derived from the presented I®TThe general formula for the calculations:

i 1
H'=h'Qy 14/
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In the international I0Ts{' contains the valuadded coefficientsof a country or a

country's sectorsThe final consumption of a country or a country's sectors is contained

by yi. If the two vectors are specified precisely, the economic interpretation of the value

added calculations can be defined.

To make our calcaktions more transparent, we are using Stehrer's (2012) very illustrative

313 example of

three

count® i

e s

r el

I5/

at

ons

The N ) matrixes are computed from either the international or the Hungarian territorial

|OT Bij blocks by dividing them by the corresponding production?data

Example 5 provides a general element of the vatlged calculations:

QIS

0

12

27
22

32

[=T T =]

16/

The data are obtained by normalising the international or Hungarian territorial IOT 1'H

data to productior®.

Formula 6 derives the valksslded components of a country from the international IOT,

as well as the final consumption that went from each of the three countries to the final

consumption of the two countriés The result of the mulfilication is the value added

28I terpreting each block:

J|s the total output (production) of theti country or region.
- B is the total final consumption of the jth country or region from the ith country or rqglmthe total
fln ﬁconsumptlon of the ith country or region by sector.

is the corresponding block of the Leontief inverse. Describes the productidro(tipat) required for
the sectoral final consumption of the jth country from the sectors of teeutftry, broken down by sector.

29 \Iij - Bij<Xj>'1
046 1&Hj<xj>*

311n what follows, the interpretation is given for countries only. By implication tvghsaid about

countries also applies to regions.
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exported by country 1 to the final consumption of country 2. This can be seen by

performing the steps in equation 6:

Qll 12 Quyzz . leysz
u? = ht 0 0 Q21y12 4 szyzz 4 thxsz
Q31 1z szyzz . sz 32

171

From the result of equation 7, we can understand that courgxpdrts value added to
country 2 through three channels of production linkages. Through its own production
linkages to final consumption supplied by itseh"LQllylz) and through the production
linkages of the other two countries to finednsumption supplied by the other two
countries (|1Q12y22; 41Q%%y3?). The expansion of production cooperation thus implies
that countries are in expearhport linkages even if they do not have direct exjrogort

linkages. H? takes on a value even it3is possibly zero.

If all possible combinations of Q yare calculated according to equation 6, the value
added produced by the three countries together is divided:

HE"=1'Qy’ The value added content of country 1's own final consumption of its output.
HE“=1h'Qy* The content of value added exported by country 1 to the final consumption of country 2.
HE“=h'Qy’ Value added content of country 1 exported to final consumption of country 3.
HE*'=1h*Qy’ Value added content of country 2 exported to the final consumption of country 1.
HE*=h*Qy* The value added content of country 2's own final consumption of its output.

HE® =1h’Qy’ Value added content of country 2 exported to final consumption of country 3.

HE =1°Qy’ Value added content of country 3 exported to final consumption of country 1.
HE*=1’Qy’ Value added content of country 3 exported to the final consumption of country 2.

HE” =1’Qy’ The value added content of country 3's own final consumption of its output.

HE Value added jointly produced by country 3

The combined value added of the three countries caarrbagednto a matrix Figure

15). In the matrix, only the formulas for calculating the primary items are given.
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Figurel5: Breakdown of value added forternal use and external trade flows

For own

Import

use Country 1|Country 2| Country 3 Total
Own h'Qy'
1 ]
Country Exports by country hQy” 3
1 h Qy
Total exports
Own 1_12Qy2
EPa
Cm;nny Exports by country rQy 3
2 Qy
Total exports
Own thys
EP.
Country Exports by country rQy T
3 rQy”
Total exports
Total AV

Source: own development

Based on the results of the derivation and the comparisbigofe 12 and Figure 13, it

can be seen that the same content calculation methodology can be applied to the

Hungarian regional IOT. Countries are equivalent to regions and, like countries, regions

have their own valuadded and regional trade in which vahdded contents are

exchanged.

These calculations give a more realistic view of a country's importancéemmational

trade or the role a region plays in a country's internal trade relations. Theadded

content indicates that the importance of countries or regions with a loweradded

content of the work supplied is more likely to be reduced in engirade flow relation.
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3.5.Trends in productivity and profitability in the world economy and in
Hungary

Hungary's development after theansition has been boosted significantly by the
opportunity to join the GEE integratidsupply chains as a key partner. This integration,
together with the Pacific integrations, is one of the most successful foreign trade
integrations in the world (Landesmagnt © | | i n &.eHungarybehdfied wellin

these successes. It has been giveamportunity and has been able to take advantage of it
(Table 14). In addition to the GEE integration, it has also managed to build significant
integration links withother trading partners, notably other countries of the European
Union, the US, and China. However, this opportunity came at a price. This should be

mentioned alongside the resttts

World export growth was very rapid, especially between 200028id. After 2014,
growth slowed but continuéd Hungary and the Visegrad countries were able to
increase their weight in this growth. This is a major achievement at a time when China'’s
spectacular growth hagarranged the sharesdeed, China'sxports have grown from

4% in 2000 to 15% in 2019, and this has pulled back the shares of the previously leading
exporters. The export shares of Germany, the US, and the developed countries have
fallen, while those of the GEE integration and the V4 havesased.

321ts members, in order of GDP per capita, are Germany (DEU), Switzerland (CHE), Austria (AUT),
Slovenia (SVN), the Czech Republic (CZE), Slovakia (SVK), Poland (POL) and Hungary (HUN).

33The datdn Table14 showthat the GEE integration has been able to increase its share of world exports,
while the other EU countries, the US, and deeeloped countries have not.

34 The selection of countries and country groupings was made with the interests of our analysis in mind, one
of the main objectives of which is to better understand our situation within the GEE integration.

35|n Table14, the growth should only be viewed between columns marked D or F. WIOT tables D are in
dollars and F in euros.
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Tablel14: Export turnover of the world and Hungary in 26@@19 based on WIOT tables

World export structure by country Structure of world manufacturing exports
2000 D | 2014 D | 2014 F | 2019 F | 2000 D | 2014 D | 2014 F | 2019 F
1|DEU 9,5% 9.7% 8.6% 8,1% 11,5% 12,1% 10,8% 9,9%
2|AUT 1.2% 1.2% 1,1% 1.1% 1.3% 1.4% 1.3% 1.3%
3|CHE 1.9% 2.0% 2.6% 2.6% 1.4% 1.7% 2.3% 2.2%
4|SVN - - - - - - - -
5|AUT - CHE - SVN 3.1% 3.2% 3.7% 3.7% 2.7% 3.0% 3.6% 3.5%
6|HUN - 0,7% 0,6% 0,7%| - 0,8% 0.8% 0,9%
7|CZE - 0.9% 0.9% 0.9% - 1.2% 1.2% 1.3%
8|SVK - - - - - 0,6% 0.7% 0,7%
9|POL 0.7% 1.4% 1.3% 1.6% 0.8% 1.5% 1,5% 1.8%
10{V4 0,7% 3.0% 2.8% 3.2% 0.8% 4,1% 4.2% 4.6%
11|GEEI 13.3% 16,0% 15.1% 15,0% 15,0% 19.2% 18.7% 18.0%
12|MEDI 6.6% 5.9% 5.8% 5.8% 6.8% 6.8% 6.7% 6.5%
13|Other EU countries 13.7% 12.8% 12.9% 13,2% 13.5% 10.6% 10.5% 10.7%
14|EU 33.7%|  34.7%| 33.8%| 33.9%| 353% 36,5%| 359%| 35.2%
15|USA 15.0% 11.1% 13.3% 13.5% 14.2% 9.6% 10.7%|  10.3%
16|Other developed countries 20,0% 13.8% 13.1% 12,5% 20,3% 11.8% 13.1% 12,7%
17|CHN 4.2% 13.9% 14.2% 14,5% 4.8%| 184%| 225%| 23,1%)
18|Developing 25.9% 25.8% 24,9% 25,1% 24,1% 23,5% 17.6% 18.4%
19{World sum 100.0%| 100.0%| 100.0%| 100.0%| 100.0%| 100.,0%| 100.0%| 100.0%
Sectoral structure of world exports Sectoral structure of Hungarian exports
2000 D | 2014 D | 2014 F | 2019 F | 2000 D | 2014 D | 2014 F | 2019 F
1 |[Raw materials industry 7% 9% 8% %] - - - -
2 |Processing industry 67% 62% 57% 56% 73% 83% 74% 74%
3|Energy, water management - - 4%| - - - 3%| -
4|Hard infrastructure 12% 12% 14% 14%) 14% 10% 11% 10%)
5|Hospitality and business Services 7% 7% 10% 10%| - - 4% 4%
6|Information Technology and Science 5% 6% 6% 7% 5% 3% 5% 6%)
7| Total 100% 100% 100% 100% 100% 100% 100% 100%|
Comments: Data below 1% are not displayed.

Country identifiers: DEU = Germany, AUT = Austria, Che = Switzerland, SVN =
Slovenia, HUN = Hungary, Cze = Czech Republic, SVK =
Slovakia, POL = Poland. V4 = Visegrad countries. GEEI =
German Eastern European Integration, MEDI = Mediterranean
countries, CHN = China.

2000D 2000 Dietzenbacher WIOT

2014 D 2014 Dietzenbacher WIOT

2014F 2014 Figaro WIOT

2019F 2019 Figaro WIOT

Source: own daulation based on WIOT tables.

The problems of the Hungarian export structure can be seen in the ssttartare of
exports. While the share of manufacturing in world exports has declined significantly, the
share of manufacturing in Hungarian exports and those of the \ftrimsuhas reached

peak levels.

However, this was only partly due to their own pearfance. As summarised by Baldwin
(2016) and Gereffi et al. (2005), developed countries have outsourced their manufacturing
industries to China, some of the V4 and developing countries, where they have become a
dominant part of the production and export stinee, while developed countries have
begun to shift to the development and export of business services, information

technology, and science. The combined weight of these latter sectors in the export
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structure of the V4 countries is lower and growing lésse Rodrik, 2016). This also
indicates that different processes are unfolding behind the spectacular growth. Without
proper efficiency analyses, the full picture is incomplete. An analysis of the productivity
and income efficiency relations behind struatichanges suggests the acclatian of a

number of tensions.

Foreign trade flows do not unfold for their own sake. Their role is to exploit comparative
advantages and thus make national production more efficient. A more accurate picture of
the situatiorof the world economy, including Hungary, can be obtained by analysing not
only the transformation of foreign trade structures but also the changes in the structure of
productiori®, Tate 15 does just that: for 2000 and 2019, it explicitly shows the structure

of production, the structure of the valadded it generates, and the structure of the
workforce needed to realise it.

Tabe 15: Structural and efficiency indicators of production, vahakled, and
employment in 2000 and 2019

National economy total
Production structure Vale-added Staff struchure Valie-added content Productivity
x/xE hi'hs 1= hifxi li'xi
% %Yo % % $/f6 €/fo
2 000 2019 2 000 2019 2 000 2019 2000 2019 2 000 2019
1|USA 29.8% 20.9% 31.9% 24 8% 7.8% 9.0% 55.6% 57.7%| 123407 219510
2|DEU 5.6% 41% 5.6% 43% 21% 23% 52.6% 502% 86 726| 166 951
J|AUT 0,5% 0,5% 0.6% 0,5% 02% 02% 54.3% 492% 89003 194752
4|CHE 0.8% 0.9% 0.8% 0.8% 02% 02% 50.9% 476%| 131165 334 094
S|HUN 02% 02% 0.1% 02% 02% 02% 44 0% 44 8% 23 269 71 726
6|POL 0,5% 0,7% 0,5% 0.6% 0.8% 0.8% 49.0% 452% 22 669 82 239
T|CZE 02% 0.3% 02% 03% 03% 0.3% 43.1% 42.0% 28 354| 113098
8|SVEK 0.1% 0.1% 0.1% 0.1% 0,1% 0.1% 412% 40.8% 23821 97072
QISVN 0.1% 0.1% 0.1% 0.1% 0,0% 0.1% 48.1% 48.0% 42602 107951
10|Other EU countries 8§2% 9.5% 8.1% 10,0% 4.8% 5.5% 51.4% 51.2% 54259 164 038
11{CHN 5.2% 243% 3.7% 17.0% 372% 46.1% 372% 34.1% 4521 49 860
12|Other developed countri 223% 11.5% 229% 11.9% 5.7% 5.5% 532% 501%| 126 240| 199377
13(MEDI 6,1% 42% 5.9% 43% 2.6% 2.6% 50.3% 49.9% T4 660) 150 286
14|Other countries 203% 227% 19.4% 251% 38.0% 26.9% 49.6% 54.0% 17 239 79 961
15|Total 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 51.9% 48 7% 32195 94 800
16|Developed GEEIL 7.0% 5.5% 1% 5.6% 2.5% 29% 52.5% 49 7% 89 749 182 477
17(v4 1.0% 1.3% 0.9% 1.2% 1.3% 1.5% 46.3% 43.9% 23924 87 555

Source: own calculation based on 2000 D and 2019 F WIOT

Production is not for its own sake but for income. It is to a country's advantage to have a
larger share in the income structure than in the production structure. In this case, its

activity is more profitable than that of countries with a smaller shateeirprofitability

36 As a reminder, production adws refers to total outputs.
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structure than in the production structure. It shares more of the total income generated
within a given value chain than its share of production. The reverse, however, is
preferable in the employment structure. If it has a smaller simatbei employment
structure than in the production structure, its productivity is better than that ofathers

Let's compare the development of the United States and China in this respect. The US
share of the production structure has fallen spectaculaylyalmost 10%. China's has
increased even more spectacularly, by almost 20%. But imalbe addedstructure, the

US lost only 7% and China gained only 13%. This is definitely an efficiency
disadvantage for China. The US share inllee addedstructurein 2000 was 2% higher

than in the production structure, and in 2019 by 4%. In 2000, China had a 1% smaller
share in the income structure than in the production structure, but in 2019 it had 7% less.
This efficiency gap is also reflected in the vahdeledcontent, which increased by
almost 2% in the US and decreased by 3% in China. This happened despite the fact that
productivity in China grew six times faster than in the US. China has been unable to
translate productivity efficiency gains into income gatien because of the depressed
price of cheap assembly labour. There is a disconnect between productivity and income
generation efficiency in China. The evolution of volumes has brought the two countries
closer together, but this has not translated intsinailar degree of income. Income
developments havautedthe convergence in volumesigure 16 shows two versions of

what has been described.

'f China's share in the value added structure is s
X CHN/ x E. I f, on the other hand, the US share is | ar
structureehen hUSA/ hE > xUSA/ xE. By doing the appropriate
(XCHN/ xE) < 1 and (hUSA/hE ) | (xUSA/ xE) > 1. Then

h

(XUSA/ xE). Rearranging this, HCHN/ x CHdanbBeshown/ hE <
that HCHN/XCHN < hUSA/XUSA, i.e. the profitability of US production is higher. The same can be
derived for productivity.
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Figurel6: Differences in production, income, and employment structures in USA and
China in 2000 and in 2019
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Source: own edit based on W4 OT tables 2000 D and 2019 F

The abovedescribed change in the economic relations between the United States and
China has taken place in essentially the same way as in all developed countries and
developing countries engaged in assembly activities.diffisult to quantify this change

on the basis oTale 15 because many of the countries, including Hungary, have very
low shares in the world economy as a whole. Differences are often only noticeable to the
third decimal place. However, if we measuhe deviations from the production structure

not as absolute differences, buas we did inFigure 16/b - by means of divisions (see
Figure1l7 andFigure18), we can prove our claim. (It is important to note that in the case

of divisions, we need to subtract 1 from the indexes to arriveFigure 16.) The
percentage deviations from production structures show a similar situatiofrigsiial6.
Moreover, these graphs not only show the changes in the national aggregates, but also
highlight the fact that changes in manufacturing productivity madufacturing value

added are predominantly behind the changes. They have clearly changed in favour of

developed countries.
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Figurel7: Weights in the valuadded structure and in the output (production) structure
in 2000 and2019
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Figurel8: Weights in the employment structure and in the output (production) structure
in 2000 and 2019
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It is also clear from the data that the role of changes in value added content is greater than
that of changes in productivity. The changes in the correlation coefficients of the group in

Figure19 support this. The data reveal a basic law that higher profitability is a reward for
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higher productivity countries, but this changes when the productivity of lower
productivity countries islevelopedby more advanced countries. The price of this is paid
by the lower productivity countries, with income losses. Their productivity gains have not
increased their value added. Thipéastly behind the decline in the correlation coefficient

(see R2ndicators).

Figurel9: Development of the valuadded ratio as a function of productivity in 2000 and
in 2019
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The development of thaternational division of labour described above has significantly
transformed the structure of Hungarian production and foreign trade both nationally and
regionally Table 16). Manufacturing exports, mainly exported by rural regions, account
for around 60% of the sectoral structure of national exports. The weight of Budapest in
manufacturing exports is Icf The weight of developed regions manufacturing
exports is the highest, reflecting the financial background of their development. This

process is of course also translated into the structure of production.

38 The weight of Budapest would probably be further reduced if treabed "location problem"” could be
properly addressed. This is that many manufacturing plants are registered in Budapest, even though
production takes place in the countryside.
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Tablel16: Structure of foreign trade and total outpuB20 based on the Hungarian
territorial inputoutput tablé®

. Structure of import
Structure of  [Structure of import .
Export structure X . ~ use in the Structure of total
. manufacturing consumption by . .
by region . manufacturing | output by region
-7 exports by region region . by -7
industry by region
1|Budapest 27% 10%, 20% 22% 31%
2|Central Transdanubia 14% 20%, 16% 15%| 12%
3|Western Transdanubia 15% 21%, 17% 15%| 12%
4|Pest 11% 9% 10% 9%%) 10%,
3| Northem Hungary 10% 14%| 11% 12%| 9%
6| Northem Great Plain %% 11%, 10% 11%| 10%,
7|Southemn Great Plain 10% 129, 11% 11%| 10%,
8|Southem Transdanubia 4% 4% 4% 5%%| 6%|
9|Regions total 100% 100%5| 100%% 100%) 100%|
10|Budapest 21% 10%, 20% 22% 31%
11| Developed regions 29% 41% 34% 200%) 24%,
12|Underdeveloped regions 44% 0% 46% 48%| 43%
Sectoral structure Sectoral structure | Sectoral structure Sectoral sl:mcm..te
Sectoral structure . . Sectoral structure . . of total output in
of import material of total outputin | of total output in
of exports of total output . . underdeveloped
use Budapest developed regions .
regions
1|Raw materials industry 3% 2% 4% 0% 4% %
2| Mamifacturing 61% 67% 36% 12% 39%% 40%
3|Energy. water management 4% 3% 4% % 2% 4%
4|Construction 2% 3% % 3% 6%| 8%
3|Hard infrastructure 12% 994 14% 19% 10%, 14%
§|Hotel and business services 3% 4% 13% 26% 8% 1%
7|Information Technology, Science % 3%, 6% 14% 2% 4%
8|Education 0% 0%, 3% 3% 2% 3%
9|Health 1% 2% 4% 4% 3%, 4%
10| Other social Services 2% 2% 8% 12% 4% 6%
11|Total 100% 100% 100% 100% 100% 100%
Comments:

Developed regions: central and westem Transdamubia
Underdeveloped regions: all except Budapest

Source: own calculations based on Hungarian territorial IOT

Can we consider the production structae onethat has developed as healthy? Rural
regions are dominated by manufacturing, with a weight of betwe&9®0 In Budapest

only 12%. In contrast, in rural areas, the direct use of information and scientific services
is minimal, while in Budapest it is highthan the use of manufacturing (14%). Since the
different ratios between Budapest and rural areas indicate-sideteorientation of rural

areas towards manufacturing, we need to look at what this implies for income generation.

Value-added production, dih in the GEE integration and in the world economy as a
whole, reflects the economic power relations between the participants. Theasdkok
content of the output of the more advanced courttiles value added per unit of output
exceeds that of themerging countries, including Hungary, and this, as we have seen, can
be disconnected from productivity differences between countries. In our rural regions,
mainly because of the presence of multinational companies, the situation is similar: the

highest poductivity is combined with the lowest value added. There are also factors at

391n Table16, the order of the regions reflects a certain order of efficiency. GDP per capita is highest in
Budapest, which is why Budapest is first, followed by Central and Western Transdanubia. In these two
regions, GDP per capita is lower than in Budapest iginetn than in the other regions. In the latter, the
indicator is smaller but similar in magnitude.
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work in regional linkages that can deviate profitability from the nh@amwmin Figure 19,
which is that if a country or region is more productive, it tends to have a higher value

added content. One of the best examples of this is Hungary, descrigdrie20.

Figure20: Value-added content as a function of productivity in Hungary in 2020
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Source: own calculations based on Hungarian territorial IOT

In Hungary, the main rule is very peculiar. If we combine dbentryside into a single
aggregate, we can show that rural areas have both lower productivity and lower value
added ratios. Budapest has higher productivity and a higher-adtlesl ratio. This is
therefore consistent with the main rule. However, the deavd slope of the parabolic
trend needs to be explained, as it clearly indicates that the- adtiesl ratio in some rural
regions does not follow the main rule: the higher the productivity, the lower the value
added ratio. Paradoxically, the most develoged also the most productive rural regions

have the lowesiddedvalue ratio

The reasons for this paradox are as follows. The share of foreign capital in the
manufacturing industry is high. Foreigners equip the labour used with greater and more
advancedmaterial and knowledge capital. Productivity is therefore higher compared to
regions with a lower share of foreign capital. At the same time, Hungarian labour
employed in manufacturing with this equipment adds little domestic value added (only

low-value asembly work) to the higlralue goods that are imported. Hence the striking
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result is that the manufacturing sector with the highest productivity has the lowest

domestic valuadded content.

Budapest has a significantly lower share of the manufacturingtiryddrhis is why the
valueadded content of the capital city's value creation is not decreasing. In rural areas,
quite the opposite is true. The share of manufacturing is high, and the higher the share,

the more the valuadded decreases.

A further charateristic of the Hungarian economic structure is that it is domestically
"internally autarkic" and dependent on the world economy, subordinated to it. If we look
at the sulgroups inFigure 21, we can see that domestic producers have significant
production links with the rest of the world rather than with each other. While they are

open to the world market, domestically they areerselfsufficient.

It may seem strange that while Hungary is one of the most open economies in the world
in terms of export/GDP and import/GDP ratios, we are talking about autarky in its
internal relations. However, this is true in a country where asgecaobhpanies mainly
assemble imported parts and have a meager share of natrmralomestic- suppliers.

As a result, the level ahutualsupply between regions is very low. This is why we have

used the term "internal autarky".

The low valueadded contenhas a serious impact on our real share of world economic
participation. As an important development in integration relations, Hungary has become
increasingly involved in international production cooperation, especially in
manufacturing cooperatiéh In the period under review, exports for production grew
faster, but later final product exports also accelerated, especially in the case of developed
countries. According to the WIOT tables, the ratio between the two product groups is now
50-50%6*.

The incrasing weight of exports of intermediate goods in the weight of exports measured
in terms of gross turnover shows a higher than real weight of exports in countries where

relatively little value added is incorporated into exported products compared tousrevio

40 Based on the WIOT tables, exports of the V4 countries can also be broken down into exports for
productive purposes (intermediate goods) and exports of goods produced for final use (final goods).

41 The phenomenon is discussed in many studies, includingaht®e ones we have mentioned, through a
system of forward linkages and backward linkages indicators. A more detailed discussion of them requires a
much deeper inptiutput analytical background.
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mainly imported, products. See the dark histograms of Hungary and the V4 countries
"hanging off" the horizontal axis iRigure22! As a counteiimage of this, the weight of
imports is greater when also measured in terms of their value added. These results clearly
show that our weight in the world economy is much smailéerms of net exports than

in terms of ‘inflated’ gross exports. Among the countries surveyed, this depreciation is

most significant for Hungary (more than 20%).
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Figure21: Structure of inputs and outputs in each regioR(R0
In the national economy as a whole
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Note: The general interpretation of the jth column is: the proportion of the jth region's
purchases from itself, from other regions or abroad, and the proportion of tegifih's
exports to itself, to other regions, abroad or for final consumption.

In the processing industry

Figure c. Figure d.
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