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Abstrakt

STRACOVA, Erika: Deindustrializicia a jej hybné sily: pristup s vyuzitim input-output
analyzy. [Dizertacnd pracal. — Ekonomické univerzita v Bratislave. Narodohospodarska
fakulta; Katedra hospodarskej politiky. — Skolitel: doc. Ing. Martin Labaj, PhD. —
Bratislava: NHF EUBA, 2019. 117 s.

Priemysel predstavoval vzdy jeden z ddlezitych motorov ekonomického rastu.
Ako je vSeobecne zname, jeho vyhody siahaji vysoko nad ramec priamych efektov. Je
to jedno z klticovych odvetvi pre tvorbu zamestnanosti a zohrava doleziti tlohu aj
pri zamestnavani nizkokvalifikovanych pracovnych sil. Vo vSeobecnosti je az jedno zo
styroch pracovnych miest prave v spracovatelskom priemysle a viaze na seba dalsie
takmer dve miesta v inych odvetviach ekonomiky. Jeho vyznamnost tiez spociva
v lahkej obchodovatelnosti, schopnosti prildkat investicie do vyskumu a vyvoja a
v neposlednom rade je nositelom technologického pokroku. Priemyselné produkty
predstavuju az 80% exportu z Eurépy a na rozdiel od ekonomiky ako celku vynikéa
priemysel v nepodmienenej konvergencii v produktivite prace. Krajiny so silnou
priemyselnou zakladnou su tiez odolnejsie voci krizam a priemysel moze slizit aj ako
stabilizujuci politicky faktor. Spracovatelsky priemysel vSak postupne zacina menit
svoj charakter a hranice medzi priemyslom a sluzbami ¢i inymi odvetviami sa postupne
stracaju a ich ¢innosti si ¢oraz prepojenejsie. V stucasnosti si pod pojmom priemysel
nemozeme predstavovat uz len samotnua vyrobu, kedze ide o komplexny proces od
navrhu designu, cez vyrobu az po servisné a iné popredajné sluzby. Priemysel a sluzby
tak mézeme v dnesnej dobe povazovat za dve strany tej istej mince.

V poslednych rokoch sme vsak svedkami pritomnosti deindustrializdcie v mno-
hych krajinach. Tento proces mézeme charakterizovat ako klesajici podiel pridanej
hodnoty a zamestnanosti v priemysle na celkovej pridanej hodnote a zamestnanosti.
Pokles mozno badaf nielen pri pohlade na priame Statistiky, ale aj po zohladneni
nepriamych efektov, ktoré na seba viaze v inych odvetviach. Preto sa vynara otazka,

¢i sa vyznam priemyslu pre rozvoj ekonomik zmenil a do akej miery je stale dolezity



v jednotlivych skupindch krajin. Zaujimavym je fakt, ze fenomén deindustrializacie
sa netyka uz len rozvinutych post-industridlnych krajin, ale zacina sa objavovat aj v
rozvijajucich sa ekonomikach. Navyse k nemu dochédza pri nizsej trovni prijmov ako
v pripade povodnych industridlnych krajin. Predcasna deindustrializacia moze byt pre
tieto krajiny nebezpecna aj vzhladom na mnozstvo jeho pozitivnych vlastnosti a vyhod
spomenutych v tivode (napr. klicova tloha pri ekonomickom rozvoji krajin, tvorbe
novych pracovnych miest, absorpcia investicii do vyskumu a vyvoja, transfer inovacii
a pod.). Jeho velmi dolezitou vlastnostou je tiez vytvaranie nepriamych efektov na
produkciu, pridant hodnotu ¢i zamestnanost v inych odvetviach. Len tazko by sme
nasli krajinu, ktorda ma v sicasnosti vysoké HDP per capita a v minulosti nepresla
procesom industrializacie. Aj z tohto dovodu mdze byt predcasnd strata pracovnych
miest a pridanej hodnoty v priemysle pre rozvijajice sa ekonomiky nebezpecna. Nie
je vylucené, ze existuje aj iny kanal, cez ktory sa vie krajina prepracovat do skupiny
vysokoprijmovych ekonomik, no pravdepodobne sa bude jednat o fazsiu a menej jasni
cestu rozvoja.

Vacsina najvyspelejsich ekonomik sveta dosiahla vrchol industrializacie uz v 50.
a 60. rokoch minulého storocia. Rozvinuté krajiny si presli tymto procesom zhruba
o 10 rokov neskor, zatial ¢o rozvijajuce sa krajiny zaznamenali vrchol industrializacie
zaciatkom 90. rokov 20. storoc¢ia. Existuju vsak rozdiely aj v rdmci jednotlivych skupin.
V dizertacnej praci prezentujeme zaciatok procesu deindustrializacie na vybranych
ekonomikach podla stupna ekonomického rozvoja. Rozdielny vyvoj z hladiska pridanej
hodnoty a zamestnanosti v priemysle je najviac viditelny v ramci skupiny rozvijajtcich
sa ekonomik. Moézeme v nej najst krajiny, ktoré trpia uz spomenutou predc¢asnou
deindustrializaciou, ale aj ekonomiky ako Cina ¢ India, ktoré tomuto procesu tspesne
odolavajui a naopak vytvaraju nové trhy pre priemyselné produkty.

Hlavnym cielom bolo preto preskiimat doélezitost priemyslu pre rozvoj ekonomik
a zistit, ¢i dosledkom deindustrializacie klesla jeho vyznamnost. To znamena pozriet sa
blizsie na trend deindustrializacie na narodnej i globdlnej irovni, zistit do akej miery
je pritomny v roznych krajinach, preco k tomuto javu vobec dochadza a aké sa jeho

hybné sily. Cielom bolo tiez overif pritomnost a rozsah jednotlivych faktorov, ktoré



boli v literatire charakterizované ako hnacie sily deindustrializacie. Medzi ne mozno
zaradit vysokd produktivitu prace v priemysle. V sticasnosti mozno vyrobit vicsie
mnozstvo produkcie za kratsi ¢as s vyuzitim mensieho mnozstvo pracovnych sil, ¢o
vyznamne prispieva k znizovaniu po¢tu zamestnanych vo vybranych odvetviach. Medzi
najviac sklonované priciny deindustrializacie patria tiez outsourcing a offshoring. Uz z
definicie outsourcingu vyplyva, ze mnozstvo ¢innosti ,vic¢sinou priamo nesuvisiacich
s hlavnou ¢innostou firmy, bolo vy¢lenenych a alokovanych do inych firiem, najmé v
oblasti sluzieb. Tieto ¢innosti st vsak stale urc¢itym spdsobom naviazané na priemysel.
Vzhladom na vysoku fragmentaciu hodnotovych retazcov bolo vela ¢innosti vyclenenych
aj za hranice domacich ekonomik a vykonévaju sa na roznych trovniach produkcie, a
to vacsinou v krajinach s nizsou produktivitou prace.

Okrem toho zohrava v tomto procese svoju rolu aj automatizacia, désledkom
ktorej dochadza k strate pracovnych miest, ktoré su lahko substituovatelné robotmi. Ani
tento pohlad vsak nie je priamociary a po zohladneni nepriamych efektov mozu vzniknut
uplne nové pracovné miesta, ktoré do urcitej miery budu schopné kompenzovat tibytok
zamestnanosti v niektorych odvetviach. Tato téma je vSsak pomerne nova a jednotlivé
predikcie su zatial fazko overitelné. Vo vSeobecnosti st za hybné sily deindustrializécie v
literattiire povazované aj globalizacia, obchod ¢i pokles domécich vydavkov na priemysel.
Posledny zo spomenutych faktorov je najviac sklonovany v publikacii od Penedera a
Streichera (2018). Podla tychto autorov st klesajtci doméci dopyt po priemyselnych
produktoch a nizsi podiel domacej pridanej hodnoty v priemysle hlavnymi pri¢inami
deindustrializacie v rozvinutych ekonomikéch.

Problematiku sme dalej skiimali z globalneho hladiska, kedze viacero autorov
naznacuje odlisny pohlad na deindustrializdciu v porovnani s ndrodnou trovilou. Zistu-
jeme, Ze aj vdaka koncentracii priemyslu v malom pocte (povodne) nizko produktivnych
krajin, hlavne vo vychodnej Azii, sa od roku 1970 celosvetovy podiel zamestnanosti v
priemysle vyrazne nemenil a osciluje okolo 14%. Na postdenie globalnej zamestnanosti
v priemysle sme vyuzili dlhsi casovy rad dostupny v rdmci ,GGDC 10-Sector Database’
(Timmer et al., 2015).

Ako sme uz v ivode naznacili, priemysel nemozno posudzovat izolovane, kedze



na seba viaze mnozstvo c¢innosti v inych odvetviach. Vela aktivit, ktoré povodne
patrili pod odvetvie priemyselnej vyroby teraz poskytuji firmy v oblasti sluzieb (napr.
uctovnictvo, doprava ¢i servis) a mnozstvo ¢innosti tiez zabezpecuju firmy pdsobiace v
tretich krajinach. Z metodologického hladiska je vhodnym néastrojom na zachytenie
tychto vazieb input-output analyza, ktorej priekopnikom bol v druhej polovici minulého
storocia Leontief. Cast prace bola ingpirovand aj autormi Montresor a Vittucci Marzetti
(2010) a ich tzv. subsystémovou analyzou. Pomocou nej vieme identifikovat priame
aj nepriame zapojenie roznych aktivit v subsystémoch pre priemysel ¢i sluzby. Tito
autori vsak overovali rozsah deindustrializacie len na matici pre ,pseudo svet‘, ktory
pozostaval zo 7 krajin OECD a skiimali vyvoj len za 80. a 90. roky minulého storocia.
V dizertacnej praci sme subsystémovu analyzu aplikovali na vsetky krajiny dostupné
vo WIOD databéze, teda na 43 krajin za roky 2000 az 2014. Dalej sme rozsirili
analyzu outsourcingu ako potencidlnej priciny deindustrializdcie a na rozdiel od autorov
Montresor a Vittucci Marzetti (2010) sme explicitne identifikovali aj offshoring, a to
vyuzitim medziregionalneho input-output modelu. V tomto smere nas inspiroval aj
vyskum na tému deindustrializacie od autorov Peneder a Streicher (2018), ktor{ sa na
problematiku pozerali viac z globalneho hladiska a takisto vyuzili aj uz spominany
medziregionalny input-output model. Na rozdiel od ich publikacie sme vSak pritomnost
outsourcingu neposudzovali ako tplni pri¢inu deindustrializécie, ale skor ako akcelerator
pozorovanej deindustrializacie, kedze ¢innosti v sluzbach a inych odvetviach nepriamo
naviazané na priemysel ostavaju v domacej krajine. Na druhej strane sme venovali
vécsiu pozornost offshoringu ako potencialnej hybnej sile poklesu dolezitosti priemyslu
v najvyspelejsich ekonomikach.

V neskorsej ¢asti prace sme sa tak hlbsie venovali pri¢indm deindustrializacie v
najrozvinutejsich (G7) ekonomikach. Konkrétne sme analyzovali vplyv outsourcingu,
offshoringu a zmien v globalnom kone¢nom dopyte po priemyselnych produktoch mimo
krajin G7 na postavenie spracovatelského priemyslu v krajindch G7. Za outsourcing v
tomto kontexte povazujeme zamestnanost v G7 v sluzbach a inych odvetviach mimo
spracovatelského priemyslu generovani koneé¢nym dopytom po produktoch spracov-

atelského priemyslu v tychto krajinach. Offshoring zas predstavuje ti cast zamest-



nanosti priemyselného subsystému G7, ktora bola generovana vo vsetkych odvetviach
(priemyselnych aj nepriemyselnych) vo zvysku sveta koneénym dopytom po produktoch
spracovatelského priemyslu G7. Stratu zamestnanosti dosledkom offshoringu aktivit
suvisiacich s priemyslom mozu krajiny kompenzovat zapojenim sa do priemyselnych
subsystémov inych regiénov (tzv. ,forward linkages). Je to obzvlast dolezité v case,
kedy rapidne narastd trh pre priemyselné produkty v Cine a inych rychlo rasticich
azijskych ekonomikach. Ani zapojenie sa priemyslu do subysystému sluzieb nedokazalo
kompenzovat pokles zamestnanosti v priemysle vo vyspelych (G7) ekonomikéch.

Za ucelom identifikovania dalsich pri¢in v zmene zamestnanosti v spracov-
atelskom priemysle sme vyuzili aj tzv. metédu struktirnej dekompozicie, ktora bola
rozpracovana napr. v Miller a Blair (2009), De Boer| (2009) alebo Dietzenbacher a
Los (1998). V nasom pripade islo o multiplikativnu formu struktirnej dekompozicie,
v ramci ktorej sme rozlozili zmenu v zamestnanosti v priemysle medzi vybranymi
obdobiami na prispevky niekolkych faktorov. Skiimali sme, do akej miery ovplyvnili
index rastu celkovej zamestnanosti v priemysle (priamej aj generovanej) zmeny: v
produktivite prace, v struktire produkcie, v pouziti doméacich medziproduktov, v struk-
ture koneéného dopytu v ramci priemyselnej vyroby, v celkovej Struktire konec¢ného
dopytu, v domacich vydavkoch na priemysel a v objeme celkovych vydavkov. Kedze ide
o multiplikativnu formu dekompozicie, prendsobenim prispevkov jednotlivych faktorov
ziskame index rastu zamestnanosti v priemysle. Analyzu sme uskutocnili vo viacerych
verziach, pricom sme vyuzili udaje v stalych aj beznych cenach.

V nasledujicom kroku sme mozné determinanty deindustrializacie uréené po-
mocou metody Struktirnej dekompozicie vlozili do Rodrikovho modelu pre deindustri-
alizaciu (2016) a overili ich signifikantnost. Model sme vyuzili aj na ur¢enie poklesu
zamestnanosti v priemysle podla stupna kvalifikovanosti (nizko, stredne a vysokok-
valifikovand pracovnd sila). Vo findlnom kroku sme do modelu zakomponovali ako
dodatoéni premennt aj idaje o pouziti robotov v jednotlivych krajinach (pocet robotov
na zamestnanost /populdciu) a odhadovali sme tak mozny efekt automatizacie na zamest-
nanost v priemysle. Podobne ako v pripade dekompozicie, aj pri ekonometrickom modeli

sme spracovali niekolko verzii, ktoré sa liSia pouzitim idajov v stélych a beznych cenéch



a tym padom aj dizkou skimaného ¢asového obdobia.

Na zaklade pouzitych metod sme identifikovali rozne priciny a hybné sily dein-
dustrializacie v odlisnych skupindch krajin. S urcitostou vsak mdézeme povedaft, ze aj
napriek klesajucim podielom pridanej hodnoty a zamestnanosti v priemysle jeho dolezi-
tost pre ekonomicky rozvoj krajin neklesla. Na subsystémovej irovni stale pozorujeme
vyrazné postavenie spracovatelského priemyslu. Pozorovand deindustrializacia merana
ako priamy podiel zamestnanosti a pridanej hodnoty v priemysle znacne podhodnocuje
dolezitost priemyslu pre domace ekonomiky. Ta je ovela vyssia, ak berieme do uvahy
aj outsourcing ekonomickych ¢innosti mimo priamej priemyselnej vyroby. Sice sa
jednd o ¢innosti, ktoré nie su priamo zaradené v Statistikach v kategorii spracovatelsky
priemysel, no st nan naviazané a bez jeho tspesného fungovania by tieto pozicie ne-
museli vzniknit. Dolezitym faktom je, Ze generovana zamestnanost aj pridana hodnota
tak nadalej ostavaju v doméacej ekonomike. Outsourcing teda mozno povazovat len
za hnaciu silu tzv. pozorovanej deindustrializacie. Zaroven zistujeme, ze rozvinuté
krajiny dosiahli vrchol outsourcingu takmer pred dvomi desatroc¢iami a hnaciu silu
deindustrializa¢nych procesov v tychto krajinach predstavuje offshoring. Ten viedol k
presunu produkcie a zamestnanosti z rozvinutych ekonomik do Ciny a dalsich rychlo
rozvijajucich sa krajin, napr. do Indie, Indonézie, Korey, Turecka, Polska ¢i Thajska.
Konstatujeme teda, ze zatial ¢o outsourcing a globalizaciu mozno povazovat za hlavné
pri¢iny deindustrializacie v rozvijajicich sa ekonomikéch, v rozvinutych krajinach
zohrava vacsiu rolu offshoring a zvysend produktivita préace.

Pouzitim metody struktiarnej dekompozicie sme dalej identifikovali aj menej
vyrazné hnacie sily tohto procesu. Na zaklade vSetkych verzii dekompozicie sme charak-
terizovali ako dalsie hnacie sily deindustrializdcie nasledovné: zvysend produktivita
prace, mensi podiel domécich vydavkov na spracovatelsky priemysel, nizsie vyuzitie
domaécich medziproduktov a zmeny v Struktire koneéného dopytu. Aj ked pozorujeme
pokles priemyslu v ukazovateloch pridanej hodnoty a zamestnanosti, nemozno povedat,
ze by jeho doblezitost pre rozvoj ekonomik klesala. Stéle je mnozstvo ¢innosti, ktoré
priamo alebo nepriamo zavisia od spracovatelského priemyslu a jeho tloha pri eko-

nomickom rozvoji krajin je stale vyznamna. Ddokazom je aj podiel pridanej hodnoty v



sluzbéch generovany dopytom po priemyselnych produktoch, ktory je najvyssi prave v
rozvijajucich sa ekonomikach. Aj preto badat usilie o vytvorenie novych priemyselnych
politik, najma v kontexte Eurdopskej tinie. Svedci o tom aj snaha Eurépskej komisie
o vytvorenie nového postu komisara pre priemysel. Vznik novej priemyselnej politiky
podporuje najméa Nemecko, Francizsko, ale aj eurépsky sukromny sektor vratane
Slovenska. Prioritou je obstat v konkurenénom boji s rozsirujicim sa priemyselnym
trhom vo vychodnej Azii, najma v Cine a Juznej Kérey. V rdmci nasej analyzy sme
vsak identifikovali len slabé zapojenie sa krajin G7 na tychto trhoch, ¢o moze byt
pric¢inou poklesu relativnej dolezitosti priemyslu v tychto ekonomikéch.

Na zéaklade nasho vyskumu je mozné formulovat i nové vyskumné otazky. V
budiicnosti by bolo idedlne vyuzit tdaje v stalych cenach aj za nové obdobie, ak
budu k dispozicii, a ocistit tak vysledky o zmeny relativnych cien. Takisto by bolo
vhodné overit nase tvrdenia aj vyuzitim inych input-output databaz, napr. OECD
TiVA (Trade in Value-Added) databédzy alebo multiregionalnej input-output databézy
EORA. Ich vyhodou je tiez pokrytie viac¢sieho mnozstvo krajin, ¢o umoznuje do vacsej
hibky preskdmat aj proces predcasnej deindustrializacie. T4 sa tyka najméa chudobnych
Sub-Saharskych krajin, Latinskej Ameriky & viacerych chudobnejsich regiénov Azie.
V tychto krajinach totiz dochadza k deindustrializacii skor nez stihli prejst procesom
uplnej industrializacie, ¢o pre ne moze predstavovat hrozbu. Aj na zaklade nasho
vyskumu vieme, ze priemysel je stale dolezitou sucastou ekonomiky a nemozno sa
orientovat len na sluzby, kedze tie musia byt v prvom rade naviazané na dobre fungujutci
priemysel. Deindustrializacia v tychto krajinach tak moéze byt alarmujicejsia nez v
pripade najvyspelejsich ekonomik sveta. Priestor na novy vyskum sa otvara aj pri téme
automatizacie. Ide o pomerne novu oblast, ktorej dopady na zamestnanost zatial nie
st uplne jasné a v sucasnosti su tazko overitelné. S urcitostou vsak vieme povedat, ze

pozicia priemyslu vo svetovej ekonomike ostava nadalej dolezita.

Kltcové slova: spracovatelsky priemysel, deindustrializacia, zamestnanost, input-

output analyza, struktirna dekompozicia.
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In recent years, deindustrialisation has been documented in many economies
on national levels. This trend is characterised by the decreasing share of value added
and employment in manufacturing on their total values. What is intriguing is that this
phenomenon goes far beyond the advanced post-industrial countries. Since manufac-
turing is well recognised as a key industry for the economic development, job creation,
its ability to attract investments and transfer innovation, premature deindustrialisa-
tion could be harmful for developing economies. Moreover, the major importance of
manufacturing lies in its indirect effects generated in other industries as well. Most
of the advanced economies reached their peak in industrialisation in the 1960s or the
1970s, while the developing world started to deindustrialise in the early 1990s, but
at lower levels of income compared to early industrialisers. Therefore, the main aim
was to examine the current trend of the so-called deindustrialisation and find out for
which countries it is relevant, to what extent it is present, why it is happening in the
first place and what drives this process. Next, there is an indication that approaching
this phenomenon from the global perspective might reveal different results. We find
out that due to the concentration of manufacturing activities in a fewer number of
former lower productivity economies, particularly in East Asia, the global manufac-
turing employment share remains stable since 1970. Definitely, we cannot say that
the importance of manufacturing for the world economy has declined in recent years.
Even though deindustrialisation is present in many countries, we can observe a strong
integration of manufacturing on the subsystem level. We revealed that the observed
deindustrialisation measured by the direct employment and value added shares of

manufacturing underestimates the importance of manufacturing for domestic economies



since it is much higher once we account for an outsourcing of economic activities outside
the direct manufacturing production. At the same time, we observe that the peak of
outsourcing levels in major developed countries was met almost two decades ago and it
was the offshoring that led to a shift of production and employment from developed
economies to China and other Risers. Thus, while outsourcing and globalisation play a
major role in deindustrialisation in developing economies, offshoring and productivity
improvements are to blame in major developed and developed economies. Using the
structural decomposition analysis, we also identified some of the less pronounced drivers
of this process. Based on all versions of decomposition analyses, the factors contributing
to overall manufacturing employment changes are mostly an increasing productivity of
labour, a lower share of domestic expenditures for manufacturing, lower use of domestic
intermediates or changes in the final demand structure. To conclude, even though
we witness a decline in manufacturing in terms of output and employment, we show
that the importance of manufacturing for the world economy has not declined. There
are still many activities that depend directly or indirectly on manufacturing and its
importance for economic development is still strong. This is also reflected in the calls

for new industrial policies, mostly in the context of the European Union.

Key words: manufacturing, deindustrialisation, employment, input-output analysis,

structural decomposition analysis.
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Introduction

In general, manufacturing has also been considered as engine of growth. It
has major effect on employment and it is considered to be one of the key sectors for
job creation which has also traditionally absorbed significant quantities of unskilled
labour in contrast to other high-productivity sectors. Moreover, its importance is
further increased by its ability to attract R&D investments. Another advantage of
manufacturing is its tradability and unlike whole economies, manufacturing industries
exhibit a strong unconditional convergence in labour productivity. In addition, industry
is strongly resilient to crises, i.e. countries with a strong industrial base are able to
recover from the financial and economic crisis better and more quickly compared to
other countries.

However, in recent years, there has been clear evidence for the presence of
deindustrialisation in many countries. Thus, also the European Commission calls for
an ‘industrial renaissance’ and believes that building a strong industrial base will lead
to a revival of the European economy and to a strengthening of its competitiveness.
This has been frequently highlighted in the communications of European Commission
dealing with industry. Even in 2012, the Commission introduced an ambitious target
of achieving a 20% share of manufacturing on GDP by 2020.

Further, what is interesting is that deindustrialisation has not only been an issue
for advanced economies, but it is becoming a hot topic in the developing world as well.
Even more intriguing is the fact that in developing countries, this has been happening
at an even faster pace and at much lower levels of income and productivity compared
to the early industrialisers. This implies that developing countries are running out
of industrialisation opportunities way too soon, which means that they experience
premature deindustrialisation. This could be harmful for developing nations, since
manufacturing has been considered an important driver of growth for many years.

There are many theories trying to explain the decline in manufacturing output

and employment in recent decades. The productivity-based theory can be considered



the most common. It says that with the rise in productivity, fewer workers are needed
to produce a higher volume of manufacturing goods. Other drivers intensifying the
deindustrialisation processes may include commercialisation of services for households,
increasing importance of educational services, and growing outsourcing of services by
manufacturing companies. Moreover, globalisation and offshoring are responsible for
the shift of some manufacturing activities from their countries of origin and thus also
for the deindustrialisation in many countries.

However, it is necessary to be careful when explaining the reasons why some
countries have been going through the deindustrialisation process. The story for the
emerging and the advanced economies is not the same. It seems that productivity
improvements and offshoring have played a major role in advanced economies, while
globalisation and outsourcing may be to blame in the developing world. Overall,
deindustrialisation is stronger in terms of employment rather than output, which is
definitely true for the advanced world economies. In many cases, increasing automation
of some manufacturing activities is held responsible for the employment deindustriali-
sation as well. The computer revolution certainly increased the demand for cognitive
skills while reducing the demand for workers performing routine jobs. In addition,
due to a rapid growth of new technologies and the automation of manufacturing jobs,
many workers may be reallocated to technologically stagnant sectors of the economy or
entirely new service industries. This all implies that manufacturing jobs as we know
them will not come back or at least not in the desired amount.

Moreover, a concentration of manufacturing activities in a few lower productivity
countries, particularly in East Asia, has been occurring since the 1990s. China and the
so-called risers (Korea, India, Indonesia, Thailand, Turkey and Poland) increased their
global manufacturing shares at the expense of G7 countries. This has definitely had
implications for the growth prospects of both developed and other developing countries
and it is undeniable that the importance of manufacturing for economic development
is still strong. Thus, from a global perspective, the share of employment and output in
manufacturing has not declined significantly compared to 1970.

Since we have been witnessing these major structural changes in recent decades,
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some adjustments in policy making are inevitable. Future industrial policy is likely to
become focused on innovation (creation, design, and marketing of attractive bundles of
products and services) across all industries, not only in manufacturing. Furthermore, a
more globalised world will require much greater investments in education, infrastructure
and social safety nets. This all represents a big challenge for the democracies of today.
This dissertation is divided into four chapters. The first chapter deals with
the beginning and causes of deindustrialisation and the development of this process
throughout the years. It contains a literature overview covering all important sources
dealing with the topic. Different kinds of deindustrialisation measures are included
as well. The second chapter summarises the aim and the main hypotheses to be
analysed in the dissertation. The subsequent chapter contains the methodology of
the subsystem analysis and the structural decomposition analysis. Description of the
deindustrialisation model and the data used can be found in this chapter as well.
Finally, chapter four contains results of the empirical analysis. It covers the
beginning of deindustrialisation in different country groups, as well as the global
perspective of the process, which approaches the issue from a slightly different angle.
Analysis is performed for value added and employment. Subsequently, a structural
decomposition analysis is provided in two versions, i.e. based on data in both constant
and current prices. Lastly, potential drivers of deindustrialisation are included in a
regression model proposed by Rodrik| (2016). To examine the effects of automation,

data on robots in individual countries have been included in the model, too.
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1 Literature Review

1.1 Introducing deindustrialisation

In general, manufacturing has a major effect on employment, and it is considered
to be one of the key sectors for job creation. On average, one in four jobs is created
in industry and it generates one half to two jobs in other industries. Moreover, its
importance is further increased by its ability to attract R&D investments. In Europe,
for example, close to two-thirds of business R&D spending is done in manufacturing.
Another advantage of manufacturing is its tradability, which is documented by industrial
products accounting for about 80% of the exports from Europe. In addition, unlike
whole economies, manufacturing industries exhibit a strong unconditional convergence
in labour productivity. It means that industries starting farther away from the labour
productivity frontier experience significantly faster productivity growth irrespective of
institutional quality, domestic policies, geography or other country-specific features.
Convergence as such ensures that the relevant sector behaves as the so-called escalator
that leads to higher levels of sectoral and thus economy-wide productivity (Rodrikl,
2013; [European Commission), 2014; Amirapu and Subramanian, 2015)).

Furthermore, manufacturing has traditionally absorbed significant quantities of
unskilled labour in contrast with other high-productivity sectors. Last but not least,
industry is strongly resilient to crises. The history has shown that countries with
strong industrial base (e.g. Germany) have been able to recover from the financial and
economic crisis better and more quickly than other countries. Thus, also the [European
Commission, (2014) calls for ‘industrial renaissance’ and believes that building a strong
industrial base will lead to a revival of European economy and to a strengthening of
its competitiveness. The issue has been frequently discussed since the Europe 2020

Agenda (A European strategy for smart, sustainable and inclusive growth) where the
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importance of manufacturing industry for the smart, sustainable and inclusive growth
was highlighted (European Commission, [2010). It has also been a subject of the most
recent communication called For a European Industrial Renaissance. Even before, in
2012, the Commission introduced an ambitious target of achieving a 20% share of
manufacturing in GDP by 2020 (European Commission) 2012). Taken together, these
characteristics make manufacturing an important and irreplaceable source of growth
for developing economies and an early deindustrialisation could be harmful for them.
For all these reasons, many national governments have targeted manufacturing in their
development plans (Rodrik} 2013; Rodrik, 2016)).

One of the first to identify the importance of industrialisation for the develop-
ment of a country was Kaldor and it still holds that manufacturing is the engine of
growth (Kaldor, |1966; [Kaldor, [1967). This was confirmed also empirically by [Szirmai
(2012) and Szirmai and Verspagen| (2015). |Szirmai (2012) thoroughly explained why
industrialisation has been an engine of growth in economic development for many
years. Moreover, they added that it is mostly true for developing countries, but even
there, the extent to which it applies has been decreasing since the 1990s. Some of the
arguments are the following: (i) there is an empirical correlation between the degree of
industrialisation and per capita income, (ii) productivity is higher in manufacturing
than in agriculture, (iii) compared to the agricultural sector, the manufacturing sector
offers special opportunities for capital accumulation, (iv) for economies of scale and (v)
for both embodied and disembodied technological progress. Moreover, (vi) linkage and
spillover effects are much stronger here than in other sectors and so forth. The author
concludes that there is no example of a country with a success in economic development
that would not have been driven by industrialisation|Felipe and Mehta| (2016]) were
discussing the topic further. They were explicitly asking whether today’s developing
economies can achieve a high-income status without going through an industrialisation
process. They found that practically every high-income country experienced a manu-
facturing employment share over 18 to 20% since the 1970s. Achieving this boundary
has been absolutely necessary for achieving high-income status. However, as mentioned

before, high manufacturing employment shares are becoming more difficult to sustain as
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income rises, which suggests that the path to growth through industrialisation becomes
more difficult.

However, nowadays, the term industry does not only include production. The
whole process starts with raw materials and energy and ends with business and
consumer services and tourism. During the Forum Europe conference about re-
industrialisation, Biénkowska| (2015), European Commissioner for Internal Market,
Industry, Entrepreneurship and SMEs, emphasised that manufacturing and services
have to be viewed as two sides of the same coin. In a modern economy, there is
no choice between one or the other option. These two sectors are becoming more
intertwined, as evidenced by the fact that 40% of jobs in the European manufacturing
are linked to services. In other words, outsourcing and continuous fragmentation of
global value chains decrease the relevance of direct employment and value-added effects
of manufacturing for overall economic performance. Many activities, once part of
manufacturing, are now supplied by businesses in the service sector and many high
value-added activities are being outsourced to companies outside the manufacturing
industry. Also, Baldwin| (2017) and |Ciriaci and Palmal (2016)) argue that the distinction
between manufacturing and services is becoming blurred and services and industry are
now in fact one and the same thing. More manufacturing firms are engaged in service
activities and more wholesale firms are engaged in manufacturing. One can talk about
the factory-free economy, as well. Thus, the question about the real magnitude of the
so-called deindustrialisation arises.

Also, many authors dealing with the topic of industry identify deindustrialisation
as a crucial issue in this field. In general, deindustrialisation can be described as a
process of a decreasing relative importance of manufacturing. According to Baldwin
(2017), it is happening in all the industrial countries. Specifically, there has been a
major decline in the share of manufacturing on both employment and value added
on the national level. The authors of the mid-20th century, such as |Clark (1940),
Rostow] (1960)) or Kuznets| (1966) considered the transition from industry to services as
a natural and inevitable process due to rising productivity in manufacturing. (Clark

(1940) was one of the first to define the so-called deindustrialisation. Since then, it
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has been regarded as a general tendency in economic development, moreover strictly
connected to tertiarization, i.e. the increased share of services sector (Montresor
and Vittucci Marzetti, 2010). Also, according to Rodrik (2016), the shift of some
manufacturing activities towards services has caused a decline of the manufacturing
sector. However, although the weight of market services in the manufacturing subsystem
increases, even subsystem shares (direct plus indirect) decrease significantly, which
means that the actual extent of the deindustrialisation hypothesis is quite large. As
shown by Berger and Frey| (2016), manufacturing employment has declined by some
30 percent since 1980, particularly in low-technology sectors. Similarly, the United
States experienced a steep decline in manufacturing, from about 28 to 16 percent of
its total workforce, between the mid-1960s and 1994. The EU15 followed a similar
trajectory with its manufacturing employment falling from around 30 percent in 1970
to 20 percent in 1994. In 2011, the manufacturing share in value added was merely
16% in the EU and 13% in the US. In some countries, like Japan, deindustrialisation
was not so dramatic, but still present (Rowthorn and Ramaswamyl, 1997)).

What is even more intriguing is the fact that deindustrialisation is not only a
phenomenon of the developed economies, but this trend is observable in the developing
countries as well. Moreover, this has been happening there at an even faster pace. This
implies that these economies are running out of industrialization opportunities sooner
than today’s developed countries. Moreover, this could lead to a change in the process
of creating modern states and democratic policies, as historically documented in the
case of Western Europe and North America. These trends have been pointed out by
many authors, for instance Rodrik (2016)), Bernard et al.| (2017) or even earlier by
Dasgupta and Singh| (2006). On top of that, Kaldor| (1966) used this reference much
earlier when he talked about the early deindustrialisation in the context of the United
Kingdom. A special term for this paradox was developed and it is called premature
deindustrialisation.A special term for this paradox was developed and it is called
premature deindustrialisation. The other reason of why it is called premature is that
in most of the developing countries, manufacturing has begun to shrink at much lower

levels of income compared to the early industrialisers. Based on empirical findings, some
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authors, e.g. Rowthorn and Wells| (1987) contrasted the negative undertone of the term

deindustrialisation with the so-called ‘positive deindustrialisation’. According to them,
we witness it when the productivity growth in the manufacturing industry is so strong
that increasing output is accompanied by the reduction of employment in this sector
(either absolutely or relatively). However, we cannot say that it leads to unemployment
since new jobs are created in the service industry which sufficiently absorbs displaced
manufacturing workers. The authors claim that ‘negative deindustrialisation’ can hit

economies at any stages of their development, also in a state which was described e.g.

by Dasgupta and Singh! (2006]) and Rodrik| (2016) as premature, i.e. before reaching

the full industrialisation and correspondingly high levels of income. In addition, also
the positive deindustrialisation can occur prematurely, usually when it is driven by
other industries than manufacturing, e.g. knowledge-intensive business services. The

negative and positive connotation and socio-economic consequences of this term are

also discussed in (1996) where they are subsumed as simply ‘deindustrialisation’

Figure 1.1: Simulated manufacturing shares as a function of income (In GDP per capita

in 1990 international dollars)
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In the following lines, we take a closer look at deindustrialisation at different
development stages. As can be seen in Figure by |[Rodrik (2016)), the share of
manufacturing for a ‘representative’ country first tends to rise and then fall as the
country is developing. However, there is a significant difference in the turning points. In
particular, manufacturing employment (manemp) peaks much earlier compared to the
real manufacturing value added (realmva), which peaks very late in the development
process. For instance, industrialization in Western European countries such as the
UK, Sweden or Italy peaked at income levels of around USD 14,000 (in 1990 dollars),
while in India or many Sub-Saharan African countries, manufacturing appeared to have
reached its peak at income levels of only USD 700. When it comes to Latin America,
industrialisation is quite a recent development (the second half of the 20th century),
however, manufacturing already reached its peak in most of the Latin American
countries as well. This is true for both employment and value added. For instance,
the four countries representing a significant share of Latin America’s GDP (Chile,
Brazil, Argentina and Mexico) reached their manufacturing peak at a level of GDP per
capita only between USD 4,000 to USD 7,000 (Castillo and Neto, [2016). In general,
most of the authors agree that the turning point for the group of developed countries
was between USD 10,000 to USD 15,000 per capita and most of the OECD countries
reached this by 1970 (Rowthorn and Ramaswamy), [1999; (Castillo and Neto, 2016)).

This has also been documented by Amirapu and Subramanian| (2015). They
claim that the relationship between employment share in industry and GDP per capita
has been changing dramatically over time. First, at any given stage of development,
countries are typically specialising less in manufacturing and simultaneously devoting
fewer labour resources to it. Second, the point of time at which industry peaks and
deindustrialisation begins is happening earlier in the development process (also shown
in Figure by Rodrik). This pattern has been also confirmed by |Felipe et al.| (2018))
who show that this downward trend holds whether taking manufacturing shares in
terms of employment or output. They also document that the trend is stronger for
employment shares. This implies that developing countries are not able to build as

large manufacturing sectors and are turning into service economies without having
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gone through a proper industrialisation.

Figure 1.2: Simulated manufacturing employment shares
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The aforementioned authors also examined whether today’s developing economies
can achieve the status of a high-income country without first building large manufac-
turing sectors. They found that practically every economy that enjoys a high-income
status today experienced quite large manufacturing employment shares exceeding 18%
to 20% sometime since the 1970s. However, in the case of developing nations, the
peak employment share has fallen to around 13% to 15% at income per capita levels of
only USD 8,000 to 9,000. High manufacturing employment shares are becoming more
difficult to sustain, which suggests that the path to prosperity through industrialisation
may have become more challenging. Most recently, this has also been identified by
Italian authors Romano and Trau| (2017), who discussed the relationship between
industrial development and structural change in the area of globalisation. They con-
cluded that intra- and inter-sectoral adjustments have been significantly faster for late

industrialisers as compared to those who built their manufacturing base in earlier times.
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1.2 Causes of deindustrialisation

There are many theories explaining the decline in manufacturing employment in
recent years. The productivity-based theory can be considered the most common one,
i.e. with the rise in productivity; fewer workers are needed to produce a higher volume
of manufacturing goods. Matsuyama, (2009) significantly contributed to this by his
simple model of the world economy, in which productivity gains in manufacturing are
responsible for the global trend of manufacturing decline. However, in a cross-section
of countries, faster productivity gains in manufacturing do not have to necessarily
imply faster declines in manufacturing. What is important here is the interdependence
among countries, which does not allow us to test a closed economy model to explain
cross-country variations of manufacturing employment shares. If we are interested in
explaining cross-country variations, we need to adopt a global perspective — a model of
the world economy without the false assumption that each country in the data was in
autarky. The whole evidence is precisely described in his article from 2008.

Furthermore, many other reasons of why some countries have been experiencing
a decrease in their manufacturing have been introduced by various authors. According
to |[Mucha-Leszko et al.| (2016)), some of the drivers intensifying the deindustrialisation
processes are the commercialisation of services for households, the increasing importance
of educational services and the growing service outsourcing by manufacturing companies.
First, the commercialisation of services for households is represented by more intense
linkages between traditional manufacturing products and new modern services (e.g.
the tracking of some products after they are sold by a producer to a customer). Second,
the importance of a highly-skilled and qualified labour force for manufacturing is
constantly increasing. Most importantly, a major growth of services outsourced by
manufacturing companies has been observed. This process can be characterised by
redrawing boundaries between existing industries (Jacobides and Winter, 2005)).

However, we have to be careful when explaining the reasons why some countries
have been going through a deindustrialisation process. The story is not the same for the

emerging economies as for the advanced ones. It seems that productivity improvements
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have played a major role in the advanced economies, while globalisation is considered
to be the culprit in the developing world. Typically, manufacturing experiences more
rapid productivity growth as compared to the rest of the economy. Therefore, the share
of the economy’s labour employed by manufacturing decreases. However, under the
same assumptions, the output share of manufacturing moves in the opposite direction,
i.e. it increases. This results in the employment rather than output deindustrialisation,
which holds for the advanced world economies. For developing countries, on the other
hand, it is less evident that technological progress applies in quite the same way, since
they experience a strong reduction of not only employment but also output. The
possible explanation for this could be found in trade and globalisation. It is mostly
true for countries without a strong comparative advantage in manufacturing which
became net importers of manufacturing and also deindustrialisation from advanced
countries. One can call it ‘imported’ deindustrialisation since developing economies are
exposed to the relative price trends originating from the advanced countries (Rodrik,
2016)).

According to Peneder and Streicher| (2018)), within the highly developed economies,
deindustrialisation is mainly driven by the declining share of manufacturing on domes-
tic final demand expenditures. In contrast, in some individual countries like Taiwan
and South Korea, the positive net trade effect can outweigh the decline in domestic
expenditures for manufacturing and cause its value added share to grow. Similarly,
China and some Central and Eastern European countries prove the point that the
net trade channel, i.e. comparative advantage, can make a difference in structural
change and deindustrialisation. The picture is somewhat mixed for other developing
nations. Some of them experienced a decline in the comparative advantage of their
manufacturing products, some of them an improvement, however, neither could stop
the deindustrialisation process, which was driven to a higher extent by the declining
share of manufacturing on domestic final expenditures. They also point to the ,,paradox
“of industrial policy, which says that when it successfully raises competitiveness and
hence improves productivity growth of manufacturing, it also furthers the global decline

of relative prices in manufacturing. This implies that if national policies are successful
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in reindustrialisation, they simultaneously accelerate deindustrialisation in the global
economy. Moreover, the authors suggest that policies should target for example produc-
tivity growth in services in order to raise the income share of manufacturing (Peneder
and Streicher] 2017)).

In many cases, increasing automation of some manufacturing activities is held re-
sponsible for the employment deindustrialisation. However, according to The Economist
and Dani Rodrik (2017) from Harvard University, this does not have to be true for
many workers in the developing world. For instance, in Latin America, the arch of
industrialisation has lost its height and reach but there are no more robots there than
in the rest of the countries. Another example can be that regulatory barriers (e. g.
high import duties) are far more damaging for South Asia’s garment-makers than
automation. Indeed, the practical people managing the supply chains for clothing
retailers are quite sceptical about the role of robots in the industry and full automation.
On one hand, automation can speed things up, but on the other hand, it also adds to
costs. The story holds for many boot or clothes factories in the developing nations,
where only 20% to 25% of production processes is predicted to be automated. Also, the
authors from UNIDqEI (Haraguchi et al., 2017) argue that manufacturing employment
became geographically more concentrated (in a small number of mainly large developing
countries) after 1990, but no less important. They found that the average of each
country’s manufacturing-employment ratio has indeed declined since the early 1990s,
as [Rodrik (2016) showed. But when they looked at manufacturing aggregate share
in developing countries, whether in terms of value added or employment, the share
has not declined since 1990, and maybe even increased. It holds true because of the
inclusion of large economies like China or other Asian countries that have managed
to defy premature deindustrialisation so far. The same, in aggregate, is true for
Sub-Saharan Africa. To conclude, the decline in both manufacturing value added and
employment shares in many developing countries has not been caused by changes in
the manufacturing sector’s development potential, but it has been due to a strong

concentration of manufacturing activities in a small number of developing economies.

!'United Nations Industrial Development Organisation
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This is consistent with Baldwin| (2016), according to whom, China and ‘6 risers’ (Korea,
India, Indonesia, Thailand, Turkey and Poland) increased their world manufacturing
shares at the expense of G7 countries. These results are further supported by |Felipe
and Mehta/ (2016]), who found that when looking at the global picture, manufacturing
share of employment and output did not decline between 1970 and 2010. In fact, the
global manufacturing employment share has been near constant over time — roughly
14% of global employment. While Europe and North America lost some manufacturing
jobs, they have been almost proportionally gained in China and South Asia. An
analogous story applies to value added shares. The constancy of both the global
manufacturing employment and value added suggests that global labour productivity
(measured as value added per worker) in manufacturing has not grown faster than
the global productivity in aggregate. This is contradictory to within-country trends
reported by many studies, in which labour productivity in manufacturing grew much
faster than aggregate labour productivity.

Even if the manufacturing productivity does not deviate much from the aggregate
one, the changes in manufacturing (e.g. the reconfiguration of supply chains or the
character of manufacturing jobs) are happening at a fast pace. Among many changes,
automation is one of the most striking. It is present in all sectors of the economy, but
much more in manufacturing than in services. Convincing manufacturing companies
to keep or bring back some jobs is not possible, since millions of jobs have been lost
due to technological change. The better solution would be to reorient educational
institutions and job training around human skills which cannot be so easily automated.
These skills include mainly creativity and complex problem-solving and belong to those
with relatively high pay and benefits (Deming, [2017). This implies the shift from
industrial economies to service ones and the need to invest in new infrastructure and
education to prepare new generations for their changing roles (Fontagné and Harrison),
2017)). Moreover, a structural transformation towards a factory-free economy has been
happening in industrial countries for many decades. Therefore, Bernard and Fort| (2017)
shifted the focus from manufacturing to factory-less goods producers (FGPs for short),

defined as ‘manufacturing-like’ in the sense that they might be a result of a production
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process and delivery but do not actually engage in the production themselves (e.g.
companies which design and sell innovative appliances but no longer manufacture
them themselves). According to the above-mentioned authors, so far there exists little
evidence about these enterprises. If FGPs were reclassified to manufacturing, they
estimated that the number of manufacturing employees in the United States in 2007
would increase by a minimum of 3 to a maximum of 14 per cent. In this case, we can
talk about ‘hidden deindustrialisation’. Also, according to The Economist| (2017)), some
official statistics tend to exaggerate the loss of jobs in manufacturing. In the past,
some jobs that would not count as manufacturing today were considered as such, while
some jobs that seem obviously part of manufacturing today are not counted as such,
reducing the total manufacturing employment.

Furthermore, factory-less jobs and the changing character of the working class
will have a large impact mainly on the labour market. Deindustrialisation changes the
structure of jobs towards more dispersed service workplaces in which atypical work is
more common (Tregenna, 2014)). The changing composition of the workforce is also
discussed to a larger extent in the OECD document by Berger and Frey (2016). They
confirm that in recent years, the scope of automation has expanded considerably. The
computer revolution certainly increased the demand for cognitive skills and on the
other hand reduced the demand for workers performing routine jobs. In addition, due
to a rapid growth of new technologies and the automation of manufacturing jobs, many
workers will be reallocated to technologically stagnant sectors of the economy, including
health care, finance, government and social and personal services or entirely new service
industries such as video and audio streaming or web design. However, there is evidence
that digital technologies have not created many new jobs to replace the old ones. Recent
job growth among OECD countries has originated in non-technology sectors. Indeed,
majority of the employment growth in the United States has taken place in sectors
producing non-tradable outputs, i.e. government service or health care, with significant
contributions also from accommodation, food and retail industry. Moreover, job creation
in the tradable sector is highly concentrated to skilled sectors such as engineering,

finance and computer design, while job losses were concentrated in less skill-intensive
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jobs in the automotive industry and agriculture. Besides, (Graetz and Michaels (2015])
show that tasks involving communication and interpersonal activities have become
more prominent across occupations, as well as geographically concentrated to larger
metropolitan areas. Nowadays, work in urban areas revolves around tasks that require
workers to ‘analyse’, ‘advise’ and ‘report’. This is all possible due to improvements in
communications infrastructure which significantly increased the interactivity of jobs.
Later in the work, Graetz and Michaels (2015 analyse the economic impact of industrial
robots, using new data on a panel of industries in 17 developed countries (1993-2007).
Their findings suggest that industrial robots increased both labour productivity and
value added and hence the average growth rates of countries. According to the authors,
robots increased both wages and total factor productivity and reduced the hours worked
by low-skilled and middle-skilled workers. Nevertheless, they warn that the rise of
robots is not good for everyone, i.e. low-skilled and middle-skilled workers in particular
may lose out.

Most recently, research regarding this topic was performed by Prettner et al.
(2018)). Their main aim was to analyse the role of offshoring and reshoring in the
context of automation. They found that automation replaces more and more jobs in
the manufacturing production, which supports relocation of manufacturing from a
low-wage country back to a high-wage country, i.e. reshoring. This process, however,
does not imply significant job creation. They show the Adidas factory, a formerly
German sportswear manufacturer, as an example, when production has been relocated
from China, Indonesia and Vietnam back to Germany and the United States. Most of
the tasks are now being performed by automated processes, robots and 3D printers.
Out of more than 1,000 jobs, only about 160 are performed by humans. Most of the
tasks are concerned with maintaining the robots and activities which cannot be done
automatically yet, like putting laces into the shoes. The authors also examined the time
when reshoring begins, how it influences wages and finally, inequality. Accumulation of
physical capital in the poorer country leads to rising wages and therefore discourages
domestic firms from offshoring their production abroad. This is the stage, when

reshoring starts and firms move back to their home countries, so clearly, we can see a U-
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shaped relationship between economic development and offshoring. However, reshoring
does not generate new jobs or raise wages of the low-skilled workforce. In contrast,
wages of high-skilled workers, who can be considered as complements to automated
processes, increase. Using mainly the WIOD and the International Federation of
Robotics data, Prettner et al| (2018) also calculated that, on average, an increase
of robots by one unit per 1,000 of workers causes a 3.5% increase of the reshoring
activity. We can summarise that reshoring is positively associated with an increase in
the high-skilled labour but not in the low-skilled labour, which may imply an increase
in inequality. Thus, the additional funds should be provided for education and thus
ensure that people acquire skills that are complementary to automation technologies.
However, considering current educational and trade policies in many countries, this is
not likely to happen soon.

Moreover, Imbs| (2017) examines the trends within both manufacturing and
services, i.e. whether the deindustrialisation is driven to a larger extent by low-, medium-
or high-tech industries. He found out that while light industries fell substantially, the
share of heavy industries (e.g. metals, metal products, machinery, equipment and
transport equipment) increased as the share of value added. In services, the jobs
were added to administrative services in the first place. In terms of output gains,
employment, value added, and productivity growth all increased in the ICT sector.
However, in the latest years of his sample, both labour and output shares decreased
simultaneously in heavy manufacturing. This is also consistent with the findings of the
authors mentioned above.

Finally, globalisation and offshoring are also responsible for the shift of some
manufacturing activities from their countries of origin and also for the deindustrialisation
in many countries. According to Baldwin (2017)), the ICT revolution changed a lot.
High-tech firms found it profitable to combine their specific know-how with lower wages
in developing nations. This enabled the shift of many manufacturing activities from
‘North’ to ‘South’. While some manufacturing jobs will remain at home, they will more
likely be the high skill-intensive jobs. Value added may remain in industrial countries,

as well, however, it is unlikely that this will bring more factory jobs. |[Ebenstein et al.
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(2017) also contributed to this topic. For instance, they examined the labour force
participation in the US, which suffered from high rates of unemployment after the global
financial crisis. However, their results indicate that offshoring to China or elsewhere
played a very small role. The most important factors associated with the reduction of
labour force participation in the United States were computer use rates or increasing
capital intensity. Kramarz (2017)) also focuses on the cost to the labour market as a
consequence of increasing international competition. To be specific, he examined the
impact of globalisation on the labour market in France. He employed a unique French
data set that had firm level information on outsourcing, imports and union strength.
Kramarz (2017) showed, both theoretically and empirically, that in France there are
two types of companies: (i) those with strong unions in which workers captured half of
the rents and (ii) firms with weaker unions where workers are paid their opportunity
wage. Finally, he found that large firms decreased domestic employment when their
offshoring increased. For example, an increase of 10 percentage points in the share of
offshoring in sales was associated with a 1.3 percentage point decrease in employment.
To conclude, firms facing strong unions increased offshoring and decreased employment.

Since many authors (e.g. Baldwin), 2016; Imbs, 2017)) agree that structural
change towards a factory-free economy has been happening in industrial countries for
many decades, some adjustments in the policy making are inevitable. Moreover, the
distinction between manufacturing and services becomes extremely blurred as many
manufacturing firms have been engaging in service activities and more wholesale firms
have been engaging in industry. The optimistic view suggests that manufacturing firms
may be able to utilise the high value-added and skill intensive activities associated
with design and innovation, as well as distribution. A less optimistic scenario emerges
when we look at the impact of these trends on the industrial labour market. In
the long run, economies may adjust to this shift towards a factory-free economy,
but in the medium term, the personal and political issue may be significant. The
most affected workers will be the older and less educated workers and those doing
routine jobs who cannot easily adjust to the demands of this ‘new’ world. All these

findings raise challenges for policy making. According to [Fontagné and Harrison

26



(2017), industrial policy is likely to be focused on innovation (creation, design, and
marketing of attractive bundles of products and services) across all sectors, not only
in manufacturing. Furthermore, a more globalised world will require much greater
investments into education, infrastructure and social safety nets. This will represent a
big challenge for the democracies of today.

As documented, deindustrialisation is not a completely new phenomenon. It has
been pointed out by many authors that it is a very common fate of all countries that
grow. However, the attitude towards it changed after the latest economic crisis. While
before, the shift towards service-based and knowledge-driven economy was considered
natural, now people know that manufacturing still matters, and not only when looking
at it directly, but mostly because it is a carrier of strongly embedded intermediate

services (Peneder and Streicher}, 2017)).

1.3 Measuring deindustrialisation

Current versus constant prices

Before we start the analysis, it is important to point out that a variety of
(de)industrialisation measures can be found in literature. Some studies focus on
manufacturing employment (as a share of total employment) while others rather use
manufacturing value added (as a share of GDP). In the latter case, it can be calculated
at constant or current prices. We must be aware of the fact that different measures
yield different results. Usually, one cannot find any marked decline in manufacturing
share when using value added measured at constant prices, e.g. see Figure from

Baily and Bosworth| (2014) P

2See also [Peneder and Streicher, 2018 Szirmai, [2012l
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Figure 1.3: Manufacturing employment and value added as a share of the total US

economy, 1960 — 2011, in 2005 prices
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in production (fulime equivalent employees plus the self-employed).

Source: Baily and Bosworth, 2014.

On one hand, we can see the striking stability of the manufacturing share of real
US GDP (measured at constant prices), while on the other hand, the manufacturing
employment has fallen over the past half century from about 25% in 1960 to 12%
in 2010. The difference between measures in current and constant prices lies in the
rapid fall of quality-adjusted relative price of manufacturing output. According to the
authors, this has been almost certainly driven by the fall in the quality-adjusted prices
of computers and electronic products. Thus, because the relative prices of manufactured
goods have declined, the real value-added share could not decline in the same way, i.e.
the real share being constant may be an overstatement. After all, it is always better to
be as close to the base year as possible to get more precise calculations of real value
added. In addition, manufacturing share of total US employment declined noticeably
over the period of 50 years, not only in relative terms but also in absolute numbers.

uses all three measures of deindustrialisation (real manufactur-

ing value added, constant value added and employment). He also emphasises that
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manufacturing value added has remained a constant share of GDP when measured
at constant prices and it is mostly due to a rapid labour productivity growth in this
sector. In later sections of his work, he focuses more on employment and real manufac-
turing value added, since he is interested in understanding the structural changes and
their determinants. As mentioned before, he found that the decline in manufacturing
employment started much earlier in comparison with nominal or real value added, so
the deindustrialisation process is mostly visible in the case of employment. Also, when
looking at constant prices, we have to be really careful because they strongly depend
on the selected base year.

Moreover, when looking at the issue in a more general way, |Dietzenbacher
and Temursho (2012)) found that the results of input-output impact analyses do not
differ much whether a framework in current prices or constant prices is used. They
recommend using input-output data in constant prices if they are available, however,
this is not always the case. Somewhat larger differences may occur when using data
in current prices at the sectoral level, but still only up to 3.5%. On the other hand,
aggregation of industries can eliminate these differences. The above-mentioned authors
also warn that there can be some outliers, and these are usually the countries with
somewhat larger variability in the prices of each sector. However, aggregation can
again have a smoothening effect if the prices of the original sectors exhibit stronger
price differences. Then, the aggregated sectors may be more uniform than the original
sectors and some discrepancies may disappear. Still, we have to be very careful when

interpreting results using different measures.
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2 Aim of the Dissertation

The main purpose of this dissertation is to examine the current trend of the
so-called deindustrialisation and find out whether the importance of manufacturing
has been affected. Moreover, we want to examine for which countries it is relevant, to
what extent it is present, why it is happening in the first place and what drives this
process. Last but not least, we aim to examine the consequences of this phenomenon
and the possible policy implications.

The direct view of deindustrialisation may be misleading, which calls for an
indirect approach to examine the real extent of the issue. Nowadays, boundaries
between existing industries are becoming extremely blurred. For instance, an accoun-
tant previously employed by a manufacturing company is not part of manufacturing
employment anymore. Today, they work in a specialised accounting company, working
for manufacturing only indirectly. This implies that a significant part of the services
sector would not be created if it was not for a well-functioning manufacturing. Also, a
major part of production has been offshored abroad which can again cause a decline in
manufacturing in home countries. This should be taken into account when talking about
deindustrialisation and the decreasing importance of industry for the development of
economies.

First, we examine the beginning of the process of deindustrialisation in different
country groups. Based on the literature review, we assume that the starting point is
not uniformly set but differs not only between developed and developing economies but
also among individual countries. It is assumed that the process begins in developing
countries later, but starts at lower stages of their development process, i.e. at much
lower levels of income. This could be harmful for this group of countries; therefore, we
find it crucial to identify the beginning of deindustrialisation in different regions.

Next, there is an indication that approaching this phenomenon from the global

perspective might reveal different results compared to the national perspective. This
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is closely connected to a concentration of manufacturing activities in a fewer number
of more populous and lower productivity economies, particularly in East Asia. In
contrast, the share of people working for manufacturing in major developed countries
is decreasing. The question arises whether these different developments balance each
other out so there is no decrease in global manufacturing employment or value added,
or if one of the effects prevails significantly.

However, as mentioned before, we cannot underestimate the indirect effects
generated by the final use of manufacturing products not only on the national level,
but also from a truly global perspective. There are many activities that depend on
manufacturing directly or indirectly. Many in-house manufacturing activities are now
being outsourced to other industries and thus are not part of direct statistics. The
process of outsourcing is well recognised as one of the potential drivers of deindus-
trialisation, however, it is not clear, to what extent it represents a strong driver in
different regions. We must also remember the relevance of offshoring and automation
as potential drivers. The shift of some manufacturing activities towards countries with
lower production costs and a replacement of some routine jobs by robots definitely play
a role in this process as well. Again, we are interested to what extent and for which
regions these drivers represent a major threat.

To sum up, the main aim is to analyse whether the importance of manufacturing
for the world economy has declined in recent years. Outsourcing and offshoring are
some of the well-recognised drivers of the decreasing share of direct valued added and
employment in manufacturing. However, the aim is to analyse whether the process
of deindustrialisation is as strong and fast when considering the indirect activities
interlinked with manufacturing as well. Moreover, we examine the importance of some
less pronounced drivers of the process such as the decreasing share of domestic final
expenditures on manufacturing or the effect of automation on the manufacturing output
and employment. After all, new structural changes will definitely have implications
for the growth prospects of both developed and developing countries and some policy

adjustments will be necessary.
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3 Methodology

Since many activities that were once part of manufacturing are now supplied
by businesses in the service sector and many high value-added activities are being
outsourced to companies outside the manufacturing industry, the analysis of deindus-
trialisation processes calls for an approach that considers complex linkages among
industries. Input-output analysis is a useful tool for capturing these indirect effects not
visible in simple statistics. A detailed description of the input-output model can be
found in the publication by Miller—Blair (2009).

A part of our analysis is closely related to the work of Italian authors [Montresor
and Vittucci Marzetti (2010), who dealt with the so-called ‘Deindustrialisation/Ter-
tiarization (DT) hypothesis’ To reveal the real extent of the DT process, they used a
subsystem analysis and applied it on the artificial world consisting of OECD7 countries
covering the 1980s and the 1990s. Their results strongly support the DT hypothesis.
They claim that although the weight of market services in the manufacturing sub-
system increases (providing a counterbalance to manufacturing decline), subsystem
shares decrease significantly, which means that the actual extent of this hypothesis
is quite large. To sum up, rather than a simple reorganisation of the manufacturing
subsystem, the OECD7 economy appears to be less dependent on manufacturing and
this deindustrialisation appears to be accompanied by an actual tertiarization process.

Using this approach, we were also able to determine some drivers of deindustri-
alisation, mostly outsourcing and offshoring. In order to determine some other factors
significantly contributing to the changes in manufacturing employment, we performed a
structural decomposition analysis. It is described in detail in section 3.3 of this chapter.
Last but not least, we used the ‘Deindustrialisation model’ proposed by [Rodrik| (2016).
It is helpful in two ways. First, adjusting the model we were able to identify the
development of deindustrialisation for different skill groups. Second, augmenting this

model further, we were able to confirm the significance of deindustrialisation drivers
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identified by the method of structural decomposition (SDA). The assumptions of the
model as well as the adjustment process is presented in more detail in 3.4. Lastly, a

description of the data used in all approaches is presented in 3.5.

3.1 Subsystem analysis of deindustrialisation

The main purpose of production activities performed by different economic
subjects is to satisfy the final demand. Because of a high division of labour, these
production activities are organised within and across different industries. Firms operate
at distinct stages of production. To deliver products and services for final consumers,
various intermediate goods must be produced and exchanged through complex linkages
among industries in the domestic economy and abroad. An input-output analysis based
on Leontief model is a standard economic approach that makes it possible to capture
the link between the final demand and production activities in economic systems.

The basics and the history of the model are presented well in [Luptéacik| (2010)).
The original idea for the model comes from Francois Quesnay’s detailed accounting of
intersectoral activities (tableau économique) from 1758. More than a century later,
Leon Walras developed a theory of general equilibrium, which was later reformulated
by Wassily Leontief. He treated the final demand and value-added components as
exogenous and his first input-output tables were constructed for the U.S. economy (for
1919 and 1929). After several revisions and extensions, Leontief received the Nobel
Prize for Economic Sciences in 1973. Recently, the input-output framework is widely
used in energy, environmental, employment analyses and many other topics. The basic
model can be described as follows: Leontief imagined an economy in which goods (iron,
paper, textile products, etc.) are produced in their respective industries by means of a
primary factor such as labour or by means of other inputs (such as iron, coal, textile
products etc.). Thus, the economy can be classified by industries or sectors. If the
economy is divided into n sectors, and if z; is the total production (output) of sector
i, and y; is the total final demand for the product of sector i, the distribution of the

output of sector i can be written as:

33



n
mijtyi=x;  (i=1,2,..n) (3.1)
j=1

Then, using these data, technical (also called input) coefficients a;; can be
expressed as a;; = x;5/x; for (i =1,2,..n). Coefficients a;; describe the amount of
good i needed for the production of one unit of good j (or produced by sector j). We
assume that they are fixed, so the demand for input ¢ changes proportionally with the
output of sector 7. In other words, Leontief production functions require inputs in
fixed proportions, i.e. a fixed amount of each input is required to produce one unit of
output. Economies of scale in production are thus ignored here and the model operates
under the so-called constant returns to scale. Considering this assumption, production

can be written as:

n
Yoayrityi=xi  (i=1,2,..n) (3.2)
j=1

or expressed in matrix form as:
Ax+y=x

For exogenously given levels of final demand y, the levels of total industrial

output x are given by the following equation:

x=(I-A)"ly (3.3)

where x is a vector of the total production of commodity i =1...n, y is a
final demand vector and (I — A)~! is the Leontief inverse matrix calculated from
identity matrix I and the matrix of domestic flow-based input-output coefficients A. It
represents the key part of the model which shows the total production of commodity ¢
to satisfy the final demand for one unit of commodity j.

The Leontief inverse matrix also plays a crucial role in the subsystem analy-
sis because it allows us to construct matrix B that can be used as an operator to
reclassify any variable from an industry base into a subsystem base (Montresor and

Vittucci Marzetti, 2010). We calculate the matrix using the diagonalised vector of gross
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production %X, Leontief inverse matrix (I—A)~! and the diagonalised final demand

vector §

B=%x'1-A)"y (3.4)

Matrix B shows the proportion of the activity of industry ¢ which comes under
subsystem j. By definition, the sum of each row of B adds up to 1 E] In the context
of inter-country input-output model, matrix B shows the proportion of the activity
of industry ¢ originated in country s or region r which comes under subsystem j in
country s or region r. B can be used to reclassify the data on employment by industries
in vector e from the industrial base into the subsystem base by pre-multiplying matrix

B by the diagonalised vector e.

N = éB (3.5)

The elements in matrix N show the amount of labour required directly and
indirectly by industry 7 in order to satisfy the final demand for commodity j. The sum
of rows of N equals the number of workers in each industry. The sum of columns of
matrix N shows the total number of workers from each industry that is necessary to
satisfy the final demand for commodity j. By dividing each element in matrix N by
the total of the corresponding column, we can calculate matrix C measuring the share

accounted for by industry ¢ on total labour required by the final demand of subsystem

J-

C=Nn"! (3.6)

where n = i’'N is a sum of each column in matrix N. In a similar way, we
can calculate the amount and the share of value added that is required by individual

subsystems. We only need to substitute the vector of labour requirements e in equation

(3.5) by the vector of value added by industries.

!The sum of rows of matrix B is given by Bi, where i is a summation vector. Thus,

Bi=%"1(I- A) 1yi. Because y = §i and equation 1) holds, we can write Bi =% !x =1i.
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In order to calculate the effects of offshoring on employment and value added
or the participation of G7 in the global final demand for manufacturing products,
it is necessary to use the inter-country input-output model. Here, it is inevitable to
work with the world input-output tables (instead of the national ones) to calculate the
effects in industry ¢ in country s or region r generated by the final use of commodity
J in country s or region r. Since the flows are captured between 44 regions and 56
industries, we work with a table with the size of 2464 = 2464. To capture all important
effects between different kinds of regions, we aggregated them into 4 regions and 3
industries. Then, we can calculate the total employment/value added generated by
the final demand for manufacturing products in country s as the sum of elements in a

corresponding column in the matrix Ge. Matrix Ge can be expressed as follows:

G.=¢&B (3.7)

where matrix B can be again used to reclassify the data on employment by
industries in a vector e from industrial base into the subsystem base by pre-multiplying
the matrix B by diagonalised employment vector e. The elements in matrix Ge show
the amount of labour required directly and indirectly from industry ¢ in country s or
region r to satisfy the final demand for commodity j in in country s or region r. The
sum of rows of Ge equals the number of workers employed directly in each particular
industry and region. The sum of columns of matrix Ge shows the total number of
workers from each industry that is necessary to satisfy the final demand for commodity
J in country s or region r. By dividing each element in matrix Ge by the sum of
the corresponding column, we can calculate the matrix Ce that measures the share
accounted for by industry ¢ from country s or region r in total labour required by the

final demand for goods of subsystem j in country s or region r:

Ce = Gt ! (3.8)

where = i’Ge is a sum of each column in matrix Ce. In a similar way, we

can calculate the amount and a share of value added that is required by individual
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subsystems. We only need to substitute the vector of labour requirements e in equation

(3.7) by the vector of value added v.

3.2 Deindustrialisation measures

The observed deindustrialisation is measured either in terms of employment or
value added in manufacturing. We explain the main measures used in the analysis for
the case of employment but we apply them in terms of value added as well.

As previously mentioned, matrix Ge shows the amount of labour required directly
and indirectly from industry ¢ in country s or region r to satisfy the final demand for
goods in industry j in country s or region r. For reasons of simplicity, we assume there
are two industries only. Manufacturing, labelled m, and non-manufacturing industry,
labelled n. Then, we can calculate the employment in manufacturing in country s as
the sum of a particular row of matrix Ge

S

. _ .88 Ss sr ST
em. - emm + emn + emm + emn (39)

This illustrates the merits of the subsystem approach that can reproduce the
direct employment in manufacturing in particular countries in terms of the employment
generated by each particular subsystem (by a global final demand). We present it
graphically below (i3.1]).
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Figure 3.1: Observed deindustrialisation from a subsystem perspective
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We explicitly show that the value added generated within manufacturing in
G7 countries originates from the final demand for manufacturing products in G7
countries, the final demand for other commodities in G7 countries, the final demand
for manufacturing products abroad, or from the final demand for other commodities
abroad (blue row).

The subsystem approach (also called the final consumption expenditures ap-
proach) is based on a ‘column’ perspective. We can calculate the total employment
generated by the final demand for manufacturing products in country s as the sum of
elements in a corresponding column in matrix Ge

m

em=enm +en +es +es (3.10)
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We refer to e’ as insourcing because it shows the employment in manufacturing
in country s generated by the final demand for manufacturing products in this country.
It corresponds to in-house activities within manufacturing. Element e;7 shows the
employment in non-manufacturing industries in country s generated by its final demand
for manufacturing products. It is the employment generated directly and indirectly
by the final demand for manufacturing products in country s in industries outside the
manufacturing but within the same (domestic) economy. We define this as outsourcing.
The last two elements €], and e’ stand for the employment generated by the
final demand for manufacturing products in country s abroad. They include foreign
employment both in manufacturing and non-manufacturing that is generated under
the manufacturing subsystem of country s. We refer to them as offshoring. See the

following figure for a graphical representation (3.2)).

Figure 3.2: Insourcing, outsourcing and offshoring in G7
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In a situation of internationally fragmented production structures, countries can
benefit from the participation in manufacturing subsystems of other regions. This is
especially relevant in a situation of rising final demand for manufacturing products in
fast growing countries. The participation of country s in manufacturing subsystems of
other regions can counterbalance the effects of offshoring in the domestic employment
generated under their own manufacturing subsystem. We calculate the employment
generated in country s by the final demand for manufacturing products in region r as
follows (again, Figure shows a graphical representation)

ST

e =ey  +en (3.11)

Figure 3.3: Integration of G7 in the global manufacturing subsystems outside G7
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We can also look at the issue from a slightly different angle and calculate the
integration of manufacturing in different countries to global final demand for services.
In other words, we look at the participation of manufacturing in service subsystems.
The employment generated in country s by the global final demand for services can be

expressed as follows (see Figure for a graphical representation)

Crn = Cmn T Cmn (3.12)

Figure 3.4: Integration of manufacturing in the final demand for services
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3.3 Structural decomposition analysis

In general, structural decomposition techniques are used to break down the
growth of a given variable into changes in its determinants. There is a extensive
literature dealing with this methodology in the framework of input-output, for instance
chapter 13 in the monograph by [Miller and Blair| (2009)) or papers by |De Boer| (2009)
and Dietzenbacher and Los| (1998)). From the historical point of view, the analysis
of changes in the structure of production has a long tradition and it dates back to
Leontief (1953). Later, this type of analysis experienced a great revival in the 1980s.
Moreover, the methodology of structural decomposition is very similar to that of growth
accounting, where we want to break down the growth in the aggregate output into the
contributions of the growth in inputs and the growth in technology. Similar processes
are also used in demographic accounting or shift share analysis (Rose and Casler, (1996;
Dietzenbacher and Los, |1998).

In the last of the papers mentioned above (Dietzenbacher and Los| 1998), the
sense and sensitivity of the methods are examined since there is a multitude of equivalent
decomposition forms which measure the contribution of a specific determinant to the
growth of some variable. To begin with, it is a well-known fact that the results of
structural decompositions are not unique (not only one solution exists). There are
two predominant approaches used in literature — the average of the so-called polar
decompositions and the approximate decomposition with mid-point weights. On
theoretical grounds, no form is to be preferred to the others. This can be demonstrated
using the simplest example with only two determinants affecting the change in a
certain variable. For instance, in the framework of input-output, generated production
depends on the Leontief inverse (including both direct and indirect linkages) and the
final demand. Analytically, this can be written as follows: x = Ly. Since production
changes over time, we are interested in the change in this variable between two periods,
period 1 (current or comparison period) and 0 (base period). We are also interested in
the contribution of the changes in the structure of production (AL) and final demand

(Ay). There are two alternative ways how to additively decompose the change in x
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into the changes in its alternatives:

Ax = (AL)y" +L!(Ay) (3.13)

Ax = (AL)y' +L%(Ay) (3.14)

These equations are equivalent and there is no reason to prefer one at the
expense of the other. Both methods are correct and exact, i.e. contributions on the
right-hand side add up to Ax. Thus, a commonly used solution is to take the mean of

the two expressions:

Ax = (AL)y(1/2) + L(1/2)(Ay) (3.15)

The result is again exact and, moreover, both A expressions have the same
type of weights. Therefore, this is usually preferred to the above-mentioned polar
decompositions. However, this solution is possible only in the case of two determinants.
If we have more determinants (n) which have an impact on the change in some variable,
the situation is more complicated. Now, there are n! different ways of using the weights
and again, there is no reason to prefer one to the other. If we used the average, the
decomposition with more determinants would not be exact or ideal, even though the
differences are not large. The most common is an ad hoc solution of taking the average
of the two polar (i.e. working through the original ordering {1,...n} from left to right
and also from right to left) or all possible decompositions. All these forms are equivalent
and, typically, the average effects of polar and full decompositions are remarkably
close to each other. Next, De Boer (2009) proposed to use the ‘ideal” Montgomery
decomposition or the Sato-Vartia decomposition if the number of determinants is large.
In these cases, it is sufficient to compute only one decomposition instead of n!.

In general, we distinguish an additive and a multiplicative form of the decom-
position, where the aggregate change in each variable is the difference or the ratio
between its value in the ‘current’ period 1 and the base period 0, respectively. In

this thesis, we considered the multiplicative decomposition of the variable V| simply
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expressed as DV(1,0) = V1/VO. We have chosen this form of analysis, since the
aim is to decompose the index of employment growth into the contributions of several
determinants. In the case of absolute changes, it is more appropriate to use the additive
form of the decomposition analysis. Using this method, we are able to say which
determinants caused the growth in manufacturing employment over time. This helps
us determine whether we should predominantly blame the changes in the productivity
of labour, or rather changes in the technology of production or changes in the structure
of the final demand.

As far as data is concerned, our decomposition is based on the world input-
output tables in current prices covering the periods of 1995 — 2009 (Release 2013) and
2000 — 2014 (Release 2016). Using the previous years prices (available for 1995 — 2009),
we were also able to perform the decomposition in constant prices, but only for the
older period.

Thus, using this approach, we broke down the change in the manufacturing
employment growth index into the contributions of several factors: changes in labour
productivity, changes in the structure of production, changes in the use of domestic
intermediates (offshoring/outsourcing), changes in the use of domestic intermediates
(insourcing), changes in the manufacturing final demand structure, changes in the share
of manufacturing expenditures on the total final demand, changes in the final demand
structure and changes in the final demand volume. First, we need to calculate the
overall employment in manufacturing. Employment generated directly and indirectly

by the final demand for manufacturing products can be expressed as follows

e™ = e, (I— AP) 1y (3.16)

where elc represents the direct employment coefficients vector calculated as a
ratio between employment in industry 7 and the total production of industry 7, i.e. the
labour requirements per one unit of production (inverse of labour productivity),

AP is a matrix of input coefficients, where the upper index D indicates the use
of domestic intermediates,

y"" stands for the final demand for manufacturing products,
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and matrix (I - AP)~! is the traditional Leontief inverse representing complex
linkages among industries.

Equation [3.16] can be further decomposed to

" =e,(I-AToD) b5y (3.17)

In particular, we can break down the input coefficient matrix A” into two

™ into three

components and the final demand vector for manufacturing products y
components. The use of domestic intermediate products per unit of production is
given by the total use of intermediate goods and the share of domestic intermediates in
total inputs. Thus, AP = AT oD, where D is the matrix of import shares of domestic
products, while AT is the matrix of total input coefficients based on domestic and
imported commodities. Symbol o stands for the element-wise multiplication of the

matrices (the so-called Hadamard product operation).

Next, to separate changes in the domestic demand and export, we can write

¢ =e,(I— AT o D) 1B™siisVy (3.18)

0 0

where B™ = |pm.dd  pmex | bmdd are the shares of domestic final demand for

0 0
manufacturing products in individual industries on the total domestic final demand for

bm,dd

manufacturing products. Thus, the sum of the elements in equals 1. Similarly,

b"™" represents the shares for exports and they also add up to 1.

m m,dd

s is a vector of two elements. s is the share of domestic demand for
manufacturing products on the domestic final demand. Accordingly, s"“* is the share
of the exports of manufacturing products on the total exports.

s¥ is a two-element vector as well. s is the share of the domestic final demand
on the total final demand y. s is the share of the exports of final products on the

total final demand y. The sum of s% and s°® equals 1.
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y is a scalar and expresses the final demand volume.

Moreover, inspired by the hierarchical decomposition by Koller, Croner et al.
(2018), we can also break down the share of domestic input coefficients D into the so-
called outsourcing/offshoring D, and insourcing D;, so D = D,+ D;. To be more exact,
if the domestic share of an intermediate input increases, we observe outsourcing/off-
shoring. In the other case, when the domestic share of an intermediate input decreases,
we can talk about insourcing.

Equation |[3.18| suggests that the total employment in manufacturing depends
not only on labour productivity or the volume of final demand, but also on several
other factors.

Thus, the multiplicative structural decomposition can be expressed in the

following way:

E  ef(I—AfoDy)
E)" e5(1— AL o Dy)

Sinslfm

sgls%yo

5 (3.19)

m
1
m
0

where D =D, + D;

The manufacturing employment growth index is given by changes in the above-

mentioned determinants, thus:

Em
DEzﬁlszechAtxDDOxDDixDBmesmesnyy (3.20)

where D is the manufacturing employment growth index,

D¢, is a weighted change in labour productivity,

D ¢ is a weighted change in the total technical coefficient matrix (in the structure
of production),

Dp, is a weighted change in the use of domestic intermediates (offshoring/out-
sourcing),

Dp; is a weighted change in the use of domestic intermediates (insourcing),
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Dp,, is a weighted change in the manufacturing final demand structure,

Dy, is a weighted change in the structure of the final demand for manufacturing,

Dy, is a weighted change in the final demand structure, and

D, is a weighted change in the final demand volume.

The first polar decomposition starts with the base period weights (0) for the
first factor and ends with the current period weights (1) for the last factor. The upper

index stands for the first polar decomposition. Thus, we can write it as follows:

e§(I — Al o (Dog + Dig)) "L By s styo
e§(I — Al o (Dog + Dig)) 1By s8s8yo

1 _
Dec_

_ e§(I— AlT o (Dog + Dio))*lé(ﬁ”s{)nsgyo
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On the other hand, the second polar decomposition starts with the weights (1)
for the first factor and ends with the base period weights (0) for the last determinant.
So, the second decomposition is obtained by reversing the index for weights. Again, the
change in the total manufacturing employment can be decomposed to the contributions
of Dgc,Dit,D%o,D%i,D%m,ng,Dgy, and DZ. In this case, the upper index stands
for the second polar decomposition. The results of both decompositions are exact in a
sense that the expression on the right-hand side is equal to the one on the left-hand
side, but the contributions of individual determinants slightly differ. Therefore, we
calculate a mean for the contribution of each factor. As mentioned above, it is a
commonly used solution in empirical analyses. Then, for example, the contribution of

labour productivity to the manufacturing employment growth, where avg stands for an

average, can be expressed as:

D9 = (DL, x D2)? (3.22)

The same procedure was applied to all determinants and the final decomposition

can be written as

__ pavg avg avg avg avg avg avg avg
D = Dg? x Dyy” x Dy x D x Dy x Dgd x D9 x Dy (3.23)

Additionally, mainly to include the potential determinants of deindustrialisation
identified by SDA into the Rodrik’s deindustrialisation model, we performed the
decomposition of changes in the manufacturing employment also between each year in

the sample.

3.4 Deindustrialisation model

To analyse deindustrialisation for different skill types of workers and to verify the

potential drivers of deindustrialisation, we used a model originally proposed byRodrik
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(2016)). In the first case, we also used the WIOD Socio-Economic Accounts (Timmer,
2012)) containing data for three worker types: low skill, medium skill and high skill.
Data are available for 40 countries and the period of 1995 — 2009. Here, dependent
variable manshare;; is the share of manufacturing on the total employment by skill
groups. We performed an analysis for direct but also for generated shares.

In the next step, to analyse the potential drivers of deindustrialisation trends,
we again used the “Deindustrialisation model” proposed by [Rodrik (2016), but with

additional covariates in X~y:

manshare; = By+ B1 (Inpopir) + B (Inpopir)* + B3 (Inyir) + Ba(Inyir)* + Xy + i +pe + €t
(3.24)
where manshare;; represents the importance of manufacturing in country ¢ and
period t, pop;; is the population in country ¢ and period ¢, y;; is GDP per capita in
country ¢ and period t , «; are country fixed effects, and p; are time dummies.
We diverge from the basic model proposed by |[Rodrik (2016)) in two dimensions.
First, as we argued above, we measure the importance of manufacturing (manufacturing
share) in terms of direct and indirect employment generated by the final demand for
manufacturing products. Second, potential determinants of deindustrialisation identified
by the structural decomposition analysis will be used as covariates in X-. Moreover,
in subsequent steps, we also added a variable on the number of robots per population

and employment to estimate the possible effects of automation on deindustrialisation.

3.5 Data

The analysis is mainly based on data from the World Input-Output Database.
The version released in 2013 covers the period from 1995 to 2011 including Socio-
Economic Accounts. Here, we used the overall employment data and also employment
data for the three worker skill type categories mentioned above. The coverage of the
data is for 1995 — 2009 and 40 countries, mostly from Europe, in particular 27 EU

countries and 13 other major countries in the world. For the purpose of structural
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decomposition analysis, we also used the world input-output tables in previous years
prices available for 1995 — 2009. It enabled us to perform a decomposition in constant
prices, as well.

The new release, an update of the World Input-Output Database (WIOD) from
2016, features data from 2000 to 2014. They are available for 43 countries (28 EU
countries and 15 other major economies) which together represent more than 85%
of the world GDP (at current exchange rates).ﬂ Moreover, the new release includes
data on 56 industries and products (compared to 35 in the 2013 WIOD release) which
are structured according to the recent industry and product classification, i.e. ISIC
Rev. 4 or equivalently NACE Rev. 2. All data are expressed in current prices and
together cover the overall economy. The number of industries has increased mainly
in manufacturing and business services. Since the 2016 WIOD is an update of the
2013 WIOD, it is constructed according to the same methodology. However, various
improvements and extensions were made, so the data from different releases are not
comparable to each other (Timmer et al., [2016)).

Data on population and GDP per capita were obtained from the Penn World
Table 9.0 Database (Timmer and Feenstra) 2015). For determining the beginning of
deindustrialisation, we used the GGD(ﬂ 10-Sector Database, which provides a long-
term internationally comparable dataset on value added or persons employed for 10
broad sectors (Timmer et al., 2015). For many countries, it contains data even starting
in 1950 and for almost all countries the data starts from 1970 onwards. When it comes
to country coverage, it contains series for 11 countries in Africa, 11 countries in Asia, 2
countries in the Middle East and North Africa, 9 in Latin-America and also for the US
and 8 European countriesE] Data on the stock of robots in different countries used in
the regression model on deindustrialisation come from the International Federation of

Robotics (IFR) Database (IFR) 2017).

2Countries which were not available in the previous release are Switzerland, Croatia and Norway.

For the list of all countries, see Appendix 1.
3Groningen Growth and Development Centre
4For the list of all countries, see Appendix 2.
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4 Empirical Results and Discussion

First, we will try to identify the beginning of the deindustrialisation processes
in various country groups and then an analysis of manufacturing in terms of value
added will be provided. The analysis is mainly based on data from input-output
tables available on the WIOD website, and on the GGDC 10-Sector Database. The
term ‘manufacturing’ indicates industries included in the C (10-33) category of The
Statistical Classification of Economic Activities in the European Community, commonly
referred to as NACE Rev. 2 (2008) or ISIC Rev. 4. The classification of manufacturing
and other industries used in the analysis can be seen in Appendix 4. The aggregation
of countries into regions follows the country classification of the United Nations and is
provided in Appendix 3.

Afterwards, the subsystem approach following Montresor and Vittucci Marzetti
(2010) is applied. It captures the share of value added and employment generated by
the final demand for manufacturing products in market services, or in other words,
outsourcing. We also expand this approach in the context of internationally fragmented
production structures. This allows us to identify not only the role of outsourcing for
the observed deindustrialisation but also the effects of offshoring on deindustrialisation.
Lastly, using this approach, we identify the effects of changes in global final demand
for manufacturing products on subsequent economic activities around the globe.

Furthermore, we performed a structural decomposition analysis to determine
other major sources of changes in the overall manufacturing employment. Then, we
added them as covariates into the model of deindustrialisation proposed by Rodrik
(2016) and verified their significance. In the last step, we estimated the potential effects

of automation on employment in manufacturing, also using the aforementioned model.
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4.1 The beginning of deindustrialisation

As mentioned before, deindustrialisation is most frequently described as a
falling share of value added and employment in manufacturing on the total GDP and
employment, respectively. However, there is no clear-cut answer on the question when
exactly this process started. In fact, it varies across different country groups and
in some cases among individual countries as well. Most of the advanced economies
moved to a new, post-industrial era already some decades ago. It is mostly visible
when looking at the employment shares. Most of these countries reached their peaks in
manufacturing employment in the 1950s or 1960s. When looking at Figure we can
see that in the case of the United States, the share of persons employed in industry in
the period for which the data were available is only declining, i.e. it reached the turning
point way before 1950. The peak in industry employment in the United Kingdom was
reached in the middle of the 1950s. The story is very similar for the rest of the G7
countries. We can also observe that this decline was almost perfectly compensated
by the increasing employment in services. The scenario is quite similar for developed
economies. These countries reached the maximum relative employment in industry
during the 1960s and 1970s. Again, the loss of manufacturing jobs was more than
compensated by the growing number of jobs in services. For instance, in Spain, the
share decreased from almost 30% in 1956 to 20% in 2011.

The picture is somewhat different when looking at the group of developing
countries. It is very difficult to determine the exact beginning of the deindustrialisation
process for the whole group. Most of the countries reached the peak in the 1980s
or early 1990s. In the case of Argentina, as presented in Figure [4.1], the share of
employment in industry reached the turning point at the value of 34% in 1980 (21% in
manufacturing alone). Simultaneously, the growth of the services sector is observable
as well. According to (Castillo and Neto| (2016)), in Argentina, this growth has been
mostly led by wholesale, retail and repairs, followed by real estate and rental activities.
On the other hand, in Mexico, the share of employment in industry has been quite

stable in the last decades with a less prominent increase in services.
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Figure

4.1: Employment in industry, share on the total employment, samples from

different country groups

Major developed countries

USA Great Britain

100% 100%

o /’/ 80%

60% 60%

——

0% 0%
PlEggRIRagRIeyes pag2zeNessaaea e
AR RKERE 83 ERRRRsn a8 RRR888
L I B B B I B B I 5 T T B o B o B o B o) L I B o B o B B I O T I T B O o I o I |
—Apriculture ——Industry ——Services —Agriculture  ——Industry ———Services

Developed countries
Spain Denmark
100% 100%
80% 80%
60% 60%
A0% 40%

20% 20% \p—’_—\’—\

0% 0%
se3ggg 288 RS R,
A RERATRERAERESE S 8 8 FRRAARATREREREES 88
Lo B o I R B | N o~ L] LI T o B B o B A o B B B B B R o O o B o B o
=—pAgriculture  ———Industry =—Services =—=Agriculture ———Industry =—Services

Developing countries
Mexico Argentina

100% 100%

80% B0%

50% 60%

A0% 40%

2 o T T —

0% 0%

R EEEEEEEEE R TR YyLO TR0 DTN O
RRERERREEEREREREE S ARAEEREREERAEREEE
L I B B B B I B B B o B B o B B o B ) R I o B B o B B B B B o B B o I o B |
=Agriculture  =———Industry =—=Services = Agriculture  =———=Industry =—=Services

Note:

The beginning of the time series varies across countries depending on data availability.

Source: Author’s calculations based on data from [Timmer et al.| (2015).
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Looking at Asian countries (Figure , we observe a different trend. Many of
them (most notably China and India, but also Indonesia, Korea or Taiwan) were able
to avoid the process of deindustrialisation and they were even able to bring in new
manufacturing jobs. This could be closely connected to the fact that Asian countries
have a comparative advantage in manufacturing. This can also serve as an evidence
for the relocation of some manufacturing activities from the richer parts of the world
such as the United States or Europe into Asia, particularly to China. Manufacturing
performance is even stronger here than would be expected considering its income and

demography (Rodrikl, 2016]). Moreover, it seems that activities in industry are closely

related to services, since their trajectories of development are quite coordinated.

Figure 4.2: Employment in industry in Asia, share on the total employment
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Source: Author’s calculations based on data from Timmer et al.| (2015).

In Sub-Saharan Africa (in our sample data for Botswana, Ethiopia, Ghana,
Kenya, Malawi, Mauritius, Nigeria, Senegal, South Africa, Tanzania and Zambia),
still a substantial share of people work in agriculture (Figure . The employment
in industry is very low, merely 10% and it has not changed much since the 1970s.

Moreover, their share of manufacturing employment is lower than we would expect
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on the basis of their level of income per capita, as mentioned also in
. Since the manufacturing sector in poor African regions is not growing,
the rapid economic growth and convergence to richer regions has not been happening
there. Despite that, as can be seen in Figure [4.3] the services sector has been slightly
increasing, especially in the last decades. However, urban migrants are clustering

mostly in petty services and despite growing investments from China, there are only a

few signs of a revitalisation in industry (Rodrik, 2016).

Figure 4.3: Employment in industry in Sub-Saharan Africa, share on the total employ-

ment
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Source: Author’s calculations based on data from Timmer et al.| (2015).

As can be seen from direct statistics, employment in manufacturing in developing
countries has been shrinking or has not even started to rise. On the contrary, the
share of people employed in services continued to increase. This picture is again a bit
misleading since a lot of value added in services has been generated by the final demand
for manufacturing products (Figure. While the importance of manufacturing for the
creation of value added in services has been decreasing slightly in major developed and
developed countries (-3 and -2 pp, respectively), developing countries have experienced

an increasing or at least a stable trend[T] In 2014, almost 13% of value added was still

IFor the classification of countries into regions, see Appendix 3.
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somehow interlinked with manufacturing. We can assume that the same is true for

poor African countries.

Figure 4.4: Share of value added in services generated by the final use of manufacturing

products in given regions, in %
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Source: Author’s calculations based on data from WIOD.

4.2 Analysis of deindustrialisation in terms of VA

As discussed in 1.3, there are many ways of measuring deindustrialisation. Since
we are aware of the drawbacks of these measurements in terms of value added and
especially in current prices, later we will focus more on the measures for employment.
However, we would like to provide some analysis regarding value added anyway, since
it can bring some interesting results, too.

Between 2000 and 2014, a decreasing share of direct value added can be generally
observed in manufacturing. As can be seen in Figure [£.5] the most significant decrease
in the share of value added in manufacturing can be observed in the major developed —
G7 countries. Throughout the observed period, it declined to 80% of the value of 2000

with the average rate of decline of 1.54%. However, the process of deindustrialisation
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in the major developed countries is not a new phenomenon. The developing countries
have been experiencing a decrease in the relative importance of manufacturing as well.
In 2014, the share of value added in manufacturing decreased to 90% of the value of
2000. In this case, the average rate of decline was O.SI%H This indicates the presence
of deindustrialisation in all regions throughout the period in question. Development of

the process throughout the whole period can be found in Appendix 5.

Figure 4.5: Share of direct value added in manufacturing on the total value added in %

25%
®©233%

20%
©18.1% ®18.6% 20.8%

15%
14.6% 15.6%

10%
5%

0%
G7 Developed Developing

H 2014 ®2000

Source: Author’s calculations based on data from WIOD.org.

Looking at the countries separately (Figure , even industrialised economies
like Germany or a large and newly industrialised economy of China suffered from a
slight decrease of the relative importance of manufacturing for the creation of value
added. Moreover, there are countries in the sample, which experienced a major decline
in the value added in manufacturing between 2000 and 2014. Less than or slightly
above 50% of the initial share of direct value added in manufacturing was identified in
Luxembourg, Malta and even in Austria. A significant change has been also observable

in Finland, Great Britain, Russia, Sweden and Ireland.

2For a detailed view of the shares of direct value added in manufacturing on the whole value added

for all countries and all years in the sample, see Appendix 7.
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Figure 4.6: Share of direct value added in manufacturing on the total value added (in

%) by countries
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Source: Author’s calculations based on data from WIOD.org.

When considering the indirect effects, the process of deindustrialisation is
still detectable among all country groups. Moreover, it appears to be even steeper
compared to the direct effects, and it is mostly true for the major developed and

developed countries (Figure and Table . This is in consistence with the results

of Montresor and Vittucci Marzetti (2010) who proved it for their ‘pseudo’ world of

OECDT countries. Decline in the direct and indirect share was also known to The
European Commission almost ten years ago, when setting a goal of achieving a 20%
share of manufacturing in GDP by 2020. As can be seen later in the thesis, this can
be explained by the decreasing share of outsourcing which reached its peak in major
developed economies in the beginning of the new millennium. The biggest difference is
observable for G7 (-4.6 pp generated effects included and -3.5 pp only for direct effects),
which implies that decline in the relative importance of manufacturing is most visible
among the major developed regions. However, as mentioned before, this is not a new
phenomenon. What is intriguing is that this has been happening to a certain extent in
the developing countries as well. In 2014, the share of value added in manufacturing

decreased to 90% of the value of 2000 with the average rate of decline of 0.81% (direct
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effects).

Figure 4.7: Share of direct and indirect value added in manufacturing on the total

value added (in %)
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Source: Author’s calculations based on data from WIOD.org.

From the perspective of indirect effects, the picture looks somewhat better for
this group of countries, however the relative importance of manufacturing is decreasing
there as well (Table [4.1)). Since the data for developing countries are obtained from the
WIOD database, they do not include numbers for poor African countries, countries
in south Asia nor all Latin American countries. These are the regions which are still
mired in poverty and when we talk about the premature deindustrialisation, we usually
think of these countries. If the data were available also for this group, a decrease in
the relative importance of manufacturing could be even more visible.

Concerning this development, the question of what the main drivers of these
trends are arises. As mentioned in the Literature review, one of the main causes of
deindustrialisation is considered to be outsourcing. In our thesis, following
and Vittucci Marzetti| (2010)), it is first represented by the share of value added generated
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by the final demand for manufacturing products in market Servicesﬁ The complete
overview of the level of outsourcing and its development throughout the observation
period 20002014 can be found in Appendix 9. Later, in subchapter 4.5, we deal
with outsourcing in a broader context as the share of value added generated by the
final demand for manufacturing products in all services and other industries except
manufacturing and examine its role in G7 countries in more detail. First, as seen in
Figure [4.8] the process of outsourcing has the highest magnitude in major developed
countries with the average value of 20% and the highest value of 28% in Italy in 2014.
The average value for the group of developed countries gained the value of about 15%.
This implies that the difference between the level of outsourcing in the major developed

and developed countries is notable.

Table 4.1: The speed of deindustrialisation: direct vs subsystem approach

G7 Developed Developing

2000 23.2% 24.2% 30.5%
2014 18.7% 20.7% 28.3%
Difference (direct + indirect) -4.6 pp -3.5 pp -2.2 pp
2000 18.1% 18.6% 23.3%
2014 14.6% 15.6% 20.8%
Difference (direct) -3.5 pp -3.0 pp -2.5 pp

Note: Data in the table represent the shares of direct and direct + indirect value added in
manufacturing on the total value added (%) and the differences between 2000 and 2014 (percentage
points).

Source: Author’s calculations based on data from WIOD.org,.

Furthermore, on average 13% of value added was generated by the final demand
for manufacturing products in market services in countries belonging to the developing

ones. Apparently, there is a quite significant difference in the extent of outsourcing

3The classification of industries belonging to manufacturing and market services can be found in

Appendix 4.
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among these aggregated groups of countries and there is also a considerable difference
in the average rate of change in outsourcing in manufacturing. While the average rate
of change in G7 has equalled to 0.24%, the number for developing countries has been
almost four times higher (0.94%). This can be considered as one of the indicators of
premature deindustrialisation as well. Even though the process is generally more visible
in the major developed countries, the outsourcing as a driver of deindustrialisation is

significantly larger in developing economies.

Figure 4.8: Share of value added generated by the final demand for manufacturing

products in market services (%)
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Source: Author’s calculations based on data from WIOD.org.

In Figure countries are organised based on two criteria: (i) the original level
of outsourcing in 2000 (the share of value added generated by the final demand for
manufacturing products in market services in 2000) and (ii) the average rate of change
of outsourcing between 2014 and 2000. The effects of outsourcing on value added are
represented by the horizontal axis. The average value accounts for 16%. Figure [4.9
can be also vertically divided into two parts by the average rate of change equal to one.
The countries lying under this value are those where the level of outsourcing decreased

during the observation period and vice versa.
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As can be seen, the countries with a lower original level of outsourcing converged
to the level of the most developed countries in a higher pace, which is represented by
the notional main diagonal (countries in the red ellipse). The countries considered to
be a frontier in manufacturing, i.e. the major developed ones, are located mostly in
the bottom right-hand corner (blue ellipse). This means that the level of outsourcing
in manufacturing is higher in these countries, but it experienced no change or even a
decrease in the observation period 2000 — 2014. A good example of that are France
and Germany, both of which are a part of the major developed world and trend setters
in industrial policies. In Germany, 23% of the whole value added generated by the
final demand for manufacturing products is generated in the market service sectors in
2000. The share is even higher in France, 26% in particular. However, there has been
a decreasing trend in outsourcing in both countries, 0.25% and 0.3% respectively on
average.

The converging trend in outsourcing is visible in the upper left-hand corner (red
ellipse). The countries located in this quadrant belong to those with a lower original
level of outsourcing but with a higher average rate of change. The best example of
that is the Russian Federation where the share of value added generated by the final
demand for manufacturing products in market services accounted for less than 7% in
2000. In 2014, this share almost doubled with the average rate of change of 4.85%.
During the last 15 years, another well-known newly industrialised country, China,
experienced the same development. Though, one third of the whole value added is
directly generated here by manufacturing, the share has slightly decreased compared
to 2000. However, when also taking into account the indirect effects, the share of value
added generated by the use of manufacturing products has increased, which indicates
stronger linkages between manufacturing and services in the country. As shown in
Figure [4.9] outsourcing has increased notably here, which suggests that the emerging
industry is connecting with market services in a much faster pace. Moreover, such a
connection can be directly transferred to the economy as the whole package.

Looking at the bottom left-hand corner (grey ellipse), there are two groups

of countries, which can be interpreted separately. The first one consists of Slovakia,
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Hungary, Slovenia and Lithuania where the rate of change in time is similar to developed
countries, but the magnitude of outsourcing is much lower. The shift of value added
from manufacturing to services is also present in these economies, but more likely
across the country’s boundaries. A good example is the Slovak automotive industry
where many high value-added service activities have stayed in the countries of origin
(e.g. design, marketing, R&D or financial activities). For instance, the new major
investment in Slovakia — Jaguar Land Rover — will probably not transfer all their high
value-added services into the country. More likely, they will remain in the country of

origin or they will be fragmented across several European Union countries.

Figure 4.9: The sample organised based on two criteria: the original level of outsourcing

on the horizontal axis and change of outsourcing in time on the vertical axis
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Source: Author’s calculations based on data from WIOD.org.

The second group of countries including Indonesia, Taiwan, Luxembourg, Malta

and Ireland is quite different from the rest of the economies in this quadrant. First, in
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Luxembourg, the manufacturing accounts for less than 10% of the whole value added.
This implies that the manufacturing sector in Luxembourg is not so significant for the
country’s economy.

In Malta, there has been a significant decrease of the relative importance of
manufacturing during the last 15 years. However, this process has not been caused by
domestic outsourcing, since its level decreased quite significantly as well. In Ireland,
when looking at the direct value added generated in industry, it decreased in 2014
to 75% of the value of 2000 (from above 26% to only 19%). This could indicate
the decrease of the relative importance of manufacturing for the country’s economy
throughout the years in question. The development of manufacturing in Taiwan is quite
unusual. This country belongs to the group of newly industrialised countries where the
share of value added generated by the final demand for manufacturing products has
increased directly and also indirectly. However, the level of outsourcing has decreased
quite significantly which may indicate that the interconnection between manufacturing
and services is not yet developed in the country.

After all, it seems that outsourcing as one of the drivers of the observed
deindustrialisation plays a major role mostly in developing countries. Therefore, in
the next part of the thesis, we examine what factors cause the decrease of the relative
importance of manufacturing in major developed economies. The hypothesis is that
deindustrialisation in major developed countries is mostly driven by offshoring. For
this purpose, we use the subsystem approach focused on the internationally fragmented
production structures. Thus, using the inter-country input-output model, we find that
more than 50% of value added in manufacturing in G7 is still generated by the final

demand for manufacturing products in G7.
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Figure 4.10: Structure of value added generated by the final demand for manufacturing

products in G7, in %
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Source: Author’s calculations based on data from WIOD.org.

Next, 32.4% of value added in manufacturing in G7 was generated by the final
demand for manufacturing products in G7 in services and other industries, i.e. by
outsourcing. Thus, the process of outsourcing is still strong in the major developed
world but it reached its limits two decades ago. On the contrary, the offshoring can be
considered as a key driver of deindustrialisation for this period (Figure .

As seen in Table and also graphically in Figure offshoring increased
by roughly 7 pp compared to 2000. A large part of the overall value added generated
by the final demand for manufacturing products in G7 has been generated in services
and other industries abroad, mostly in other developed economies. Quite a significant
part of the increase in offshoring was generated by the increased ‘shift’ of activities
interlinked with manufacturing towards China and the so-called risers (India, Indonesia,
Korea, Poland and Turkey) as well, especially after the crisis in 2009. However, as has
been previously mentioned, in terms of value added, there is still a significant part of
the offshoring connected to the rest of the world (RoW), in particular to developed
economies with a higher productivity of labour. Again, we showed that the direct

picture of deindustrialisation may be misleading and there are still many activities that
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depend directly or indirectly on manufacturing.

Table 4.2: Offshoring under the G7 manufacturing subsystem by industries and regions,

value added, in %

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 (1);1_
Offshoring 93 90 92 97 108 11.9 13.1 13.6 14.8 12.8 144 16.0 157 15.7 156 6.4
Services 30 3.1 31 32 34 37 40 42 46 43 46 49 49 52 53 2.3
Manufacturing 32 32 32 34 37 39 42 45 46 41 46 50 47 50 51 1.9
Other 31 28 29 31 36 43 49 48 57 44 51 61 61 56 53 2.2
Risers + China 13 13 14 15 1.7 19 22 23 26 23 28 32 31 35 37 24
China 04 04 05 06 07 09 1.0 1.1 13 12 1.5 1.7 17 19 21 1.6
Risers 09 09 08 09 10 11 12 1.2 13 12 14 15 15 16 1.7 0.8
RoW 80 7.7 78 83 91 99 109 11.2 122 104 11.6 12.8 12.5 122 11.9 3.9

Source: Author’s calculations based on data from WIOD.org.

Figure 4.11: Offshoring under the G7 manufacturing subsystem by industries and
regions, 2000 - 2014, in %
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4.3 Employment deindustrialisation

According to some authors (e.g. Rodrik}, 2016)), deindustrialisation is particu-
larly noticeable when looking at the manufacturing employment share. For instance,
considering the structure of employment in EU28 in 2014, almost 75% of people were
employed in services, compared to only 16% of people working in industry, out of which
around 14% worked directly in manufacturing. In 2000, 66% of people were working in
services and 20% in industry, out of which 18% in manufacturing. Thus, we will shift
our focus on employment calculations in the following part of the thesis. Moreover, the
results for employment are better comparable between countries in comparison with
value added, which was discussed in 1.3.

First, we demonstrate why it is important to take employment interconnected
with manufacturing into consideration as well and then examine deindustrialisation
from this perspective, too. As shown in Figure while the direct employment in
manufacturing, except for the Czech Republic and Slovakia, is well below 20%, the
employment generated by the final use of manufacturing products is much higher.
Employment generated directly and indirectly is above 30% in the Czech Republic,
Turkey and China, which implies that approximately every third employee is directly
or indirectly generated by the final use of manufacturing products in these countries.
Even when looking at Finland, where the direct employment in industry is quite low,
almost every fifth job is created by the final use of manufacturing products. Thus,
the importance of industry for creating new jobs is definitely not negligible. Simple
statistics cannot reveal such linkages; however, they are really important from the
national economic viewpoint. A significant part of the services sector would not be
created if it was not for a well-functioning manufacturing. This should be considered
when talking about deindustrialisation and the decreasing importance of industry for

the development of economies.
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Figure 4.12: Direct and complex employment generated by manufacturing, % of total
employment, 2014
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Source: Author’s calculations based on data from WIOD.org.

Looking at the regions ﬂ we can see that the so-called deindustrialisation is
even more visible compared to the value added indicator. The share of people directly
employed in manufacturing fell by 3.5 pp in the G7 group and by 3.8% in the group of
developed countries. Here, developing countries did not experience such a decline as in
the case of value added. The main reason for this can be found in the composition
of the group. It consists of only seven countries and in most of them there has been

in fact an increase (China and India) or no change (Indonesia, Turkey and Taiwan)

in manufacturing employment. As mentioned also in Baldwin| (2016, there are few

(initially) lower productive countries (China and the so-called risers - Korea, India,
Indonesia, Thailand, Turkey and Poland) where has been a rapid industrialisation
process since the 1990s. The manufacturing employment is in actual shifted and
concentrated there at the expense of the major developed countries. The picture would
be different if also poor African, Asian or all Latin American countries were included,

too (see Figure [4.13)).

4The aggregation of countries follows the country classification of the United Nations and is

provided in Appendix 3
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Figure 4.13: Share of direct employment in manufacturing on the total employment

(in %)
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Source: Author’s calculations based on data from WIOD.org.

Again, considering also the indirect effects, the decline in manufacturing appears
even steeper (Table. In this case, the difference is the largest for developed countries
(-5.3 pp) and then for the G7 group (-4.6 pp). As in the case of value added, the peak
of outsourcing of economic activities to industries outside manufacturing was reached
almost two decades ago in developed economies. Therefore, we can see a decline in
generated manufacturing employment, as well. The share of total people employed in
manufacturing decreased in all of them except of China and India. All economies in
G7 experienced a decline in manufacturing employment share, with the highest one in
Great Britain (more than 9 pp). The same is true for developed countries with the
exception of the Czech Republic (increase of almost 4 pp). In the later parts of the

thesis, we will try to define the drivers of these changes.
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Figure 4.14: Share of direct and indirect employment in manufacturing on the employ-

ment (in %)
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Source: Author’s calculations based on data from WIOD.org.

Table 4.3: The speed of deindustrialisation: direct vs subsystem approach (employment)

G7 Developed Developing

2000 21.35% 24.99% 28.19%
2014 16.75% 19.72% 26.09%
Difference (direct + indirect) -4.6 pp  -5.3 pp -2.1 pp
2000 15.84% 17.86% 15.12%
2014 12.38% 14.1% 15.06%
Difference (direct) -3.5pp -3.8 pp -0.1 pp

Note: Data in the table represent the shares of direct and direct 4 indirect employment in
manufacturing on the total employment (%) and the differences between 2000 and 2014 (percentage
points).

Source: Author’s calculations based on data from WIOD.org.

Next, outsourcing from an employment point of view is represented by Figure

Compared to value added, we can see a higher level of outsourcing in the
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major developed and developed economies with even higher average rates of changes.
However, the highest average rate of increase (of 1.67%) has been again detected in the
group of developing countries, which confirms that outsourcing as one of the drivers of
deindustrialisation plays a bigger role in a developing world. This also implies that
some other factors contribute to the decrease of a relative importance of manufacturing

in developed economies (e.g. offshoring, reshoring or other factors).

Figure 4.15: Share of employment generated by the final demand for manufacturing

products in market services (%)
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Source: Author’s calculations based on data from WIOD.org.

Therefore, in the following lines, we analyse offshoring as a potential driver of
deindustrialisation in major developed countries. As in the case of value added, we use
the multi-regional input-output model which captures flows between 44 regions and 56
industries. Compared to value added, outsourcing and offshoring are of much higher
importance in the case of employment. While the so-called insourcing (the share of
employment in manufacturing in G7 generated by the final demand for manufacturing
products in G7) and outsourcing (the share of employment in non-manufacturing
industries in G7 generated by the final demand for manufacturing products in G7)
declined between 2000 and 2014, in particular by 5.2 and 1.3 percentage points,

respectively, the offshoring increased significantly.
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Figure 4.16: Structure of employment generated by the final demand for manufacturing

products in G7, in %
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Source: Author’s calculations based on data from WIOD.org.

As seen in Table 4.4 and Figure [4.17], this applies mainly to the offshoring of
services but also the offshoring within manufacturing itself. In 2014, 14% of employment
generated by the final demand for manufacturing products in G7 was generated in
services abroad and 12% in ‘foreign’ manufacturing. In contrast with value added,
most of the ‘foreign” employment connected to the final demand for manufacturing
products in G7 was generated in China and the risers (India, Indonesia, Korea, Poland
and Turkey). These are the countries with much lower productivity levels compared to
major developed economies (in many cases only 20 to 25% of their productivity levels),
so the offshoring of activities interlinked with manufacturing to these countries is more

visible concerning employment.
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Table 4.4: Offshoring under the G7 manufacturing subsystem by industries and regions,

employment, in %

14-

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 00

Offshoring 289 29.0 29.5 31.2 334 34.1 347 335 33.1 30.7 325 339 333 345 354 6.5
Services 104 10.7 11.1 115 124 127 128 12,5 127 119 126 13.0 129 13.3 14.1 3.7

Manufacturing 95 94 95 101 108 11.2 115 114 11.2 103 11.1 121 119 124 125 3.0
Other 90 90 89 97 102 103 104 96 92 86 88 88 85 88 88 -0.2

Risers + China 17.8 18.2 18.6 20.2 22.2 23.0 23.6 225 221 20.1 21.7 23.1 230 245 256 7.8

China 82 79 87 100 114 12.7 132 128 123 105 11.6 124 11.4 11.2 11.1 2.9
Risers 9.6 102 99 103 109 103 104 9.7 9.8 96 10.1 10.8 11.7 13.4 145 4.9
RoW 111 10.8 11.0 11.0 11.1 11.1 11.1 11.0 11.0 10.6 10.7 10.7 10.3 10.0 9.8 -1.3

Source: Author’s calculations based on data from WIOD.org.

Figure 4.17: Offshoring under the G7 manufacturing subsystem by industries and

regions, employment, in %
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Source: Author’s calculations based on data from WIOD.org.

This is also apparent in absolute terms, i.e. looking at the total number of people
from different industries that is necessary to satisfy the final demand for manufacturing
products in G7. More than 18 million people employed in China and ‘rapid risers’
are directly or indirectly connected to the final demand for manufacturing products

in major developed economies, which is an increase of 3.4 million compared to the
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beginning of 2000. Overall, more than one third of people directly and indirectly
working for manufacturing in G7 is related to offshoring, mostly to risers and China
(Figure and [4.19)). Again, this trend is very much observable after the 2009 crisis
and it has been accelerating in the most recent years. As seen in Figure [.1§] insourcing
and outsourcing are slowly decreasing, while the value for offshoring is rising every
year. The complete development of Offshoring under the G7 manufacturing subsystem

by industries and regions expressed in millions of people can be found in Table [4.5]

Figure 4.18: Structure of employment generated by the final demand for manufacturing

products in G7, in millions of people
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Source: Author’s calculations based on data from WIOD.org.

In absolute terms, offshoring of services is the most visible with the undeniable
dominance of risers and China. These are the countries which are lower productive
compared to major developed economies (often even four times lower), so the generated
effects in terms of employment are more prominent compared to value added. Repeat-
edly, we observe that deindustrialisation is more visible in employment. However, still
a lot of activities in services and other industries, either in home countries or abroad,

are somehow connected to manufacturing.
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Table 4.5: Offshoring under the G7 manufacturing subsystem by industries and regions,

employment in millions

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 3‘:
Offshoring 23.4 228 223 233 253 26.2 26.8 255 245 19.3 20.7 227 224 236 248 1.4
Services oot o ovT o 78 87 90 92 88 87 69 75 82 82 86 94 1.7
Manufacturing 75 72 70 73 79 83 85 84 80 61 67 77 76 79 83 0.8
Other 83 79 76 81 87 90 91 83 79 63 64 68 67 70 72 -1.1
Risers + China 149 146 14.3 154 17.3 18.1 185 175 16.7 129 14.0 156 15.7 17.0 18.3 3.4
China 6.7 62 66 75 88 100 103 99 91 65 73 81 75 74 76 0.9
Risers 82 84 78 79 84 81 82 76 76 63 67 75 82 96 106 2.5
RoW 86 82 80 79 81 81 82 80 79 64 66 71 67 65 65 -2.0

Source: Author’s calculations based on data from WIOD.org.

Figure 4.19: Offshoring under the G7 manufacturing subsystem by industries and

regions, employment in millions of people
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Source: Author’s calculations based on data from WIOD.org.

As mentioned in the methodology of the subsystem approach, in a situation
of internationally fragmented production structures, countries can benefit from the
participation in manufacturing subsystems of other regions. This is especially relevant in
a situation of rising final demand for manufacturing products in fast growing economies.

We examined the participation of major developed countries, China, ‘Rapid risers’ and
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the RoW in the global final demand for manufacturing products. Looking at Figure
we can see that the participation of G7 in the global increase in employment in
manufacturing is quite small compared to other regions. Major developed economies
grasped only a tiny share in terms of generated value added and employment. The
integration of G7 to global final demand for manufacturing outside G7 increased mainly
in services, by 1.1 million. The total growth reached 1.8 million. At the same time,
China and risers contributed to global manufacturing employment significantly. The
increase amounted to 72 and 67 million jobs, respectively. Thus, the source of relatively
poor performance of manufacturing in G7 was also in their idle participation in the
completion of final products consumed in the rest of the world (Figure and Table
in Appendix 20).

Figure 4.20: Participation of G7 and other regions in the global final demand for

manufacturing products, in millions of people
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Source: Author’s calculations based on data from WIOD.org.

When looking at the issue from a slightly different angle, we can also examine
the integration of manufacturing in service subsystems of different regions, i.e. to
calculate the employment generated in G7, China, Risers and RoW by the global
final demand for services. As seen in Figure in general, the amount of labour in
manufacturing generated under the service subsystems increased by almost 15 millions.

Employment in manufacturing in G7 induced by the global final demand for services
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was quite stable, with a minor decrease of about one million. On the other hand,
integration of manufacturing in the final demand for services increased in other regions,
most notably in rapid risers. The highest number of jobs is however still generated in
Chinese manufacturing. In 2014, it was more than 28 million, which represented 44% of
employment expressed in equation [3.12] Number of people employed in manufacturing
in risers under the service subsystem increased by more than 8 million since 2000 and
reached the value of 17.2 million in 2014. To sum up, the share of manufacturing in
the service subsystem did not increase dramatically and in the case of G7 countries,

we can even observe a decrease.

Figure 4.21: Employment in manufacturing generated by the global final demand for

services, in millions of people
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Source: Author’s calculations based on data from WIOD.org.

Employment deindustrialisation by skill groups

As shown above, deindustrialisation is in its strongest form when looking at the
employment. Only few countries with a strong comparative advantage in manufacturing

have been able to avoid a steady decline in manufacturing employment throughout

the recent years. Following (2016) and using the Socio-Economic Accounts of

the WIOD |Timmer| (2012), we were able to look deeper at the employment impacts.
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Manufacturing employment data are divided here into three worker types: low-skill,
medium-skill and high-skill. These data cover the years 1995 — 2009 and include 40

countries, mostly the European ones. When following Rodrik’s basic specification:

mansharey = By + Bi (Inpopit) + B (Inpopir)* + B3 (Inyir) + Ba(Inyir) + ci + pe + €t
(4.1)

controlling for the effect of demographic and income trends (with quadratic

terms for log population — pop, and GDP per capita — y) as well as country fixed effects
(cv;) and take the share of manufacturing on the total employment by skill groups as
a dependent variable (manshare), only a minority of countries managed to avoid a
decline in manufacturing employment. Country fixed effects allow one to consider all
country specific features that create different conditions for manufacturing industries
among different countries. We also use the annual dummies for the 1995 to 2009 data

(pt). This gives us three regressions, one for each skill type.

Figure 4.22: Share of employment generated by the final demand for manufacturing
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Source: Author’s calculations based on Rodrik (2016]) and data from WIOD.org.
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It is shown in Figure [£.22] that the decline is strongest when looking at low-skill
employment, which has come down significantly between 1995 and 2009. Moreover,
it accounted for almost the entire reduction in employment over time and the result
is statistically highly significant. A decline in medium-skill workers is only subtle
when comparing to the low-skill workers, with a more major change between 2008 and
2009. On the contrary, the manufacturing’s share of a high-skill group has even slightly
increased over the period in question. However, when we use the generated effects (the
direct and indirect share of manufacturing on the total employment by skill groups) as

a dependent variable, the overall deindustrialisation appears much slower in the period

of 1996 - 2009 (see Figure [4.23)).

Figure 4.23: Estimated year coefficients for employment of different skill groups — direct

effects
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Source: Author’s calculations based on (2016) and data from WIOD.org.

Similarly to direct effects, it is driven by low-skill workers but here it is signif-
icantly slowed down by the positive effects of medium and high-skilled employment
generated indirectly. Thus, we can see that the shift towards medium and high skill

labour can mitigate the threat of a deindustrialisation.
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4.4 A global perspective of deindustrialisation

Since many authors suggest that from a ‘global’ viewpoint, the picture looks
somewhat different and there is rather a continual shift in the location of manufacturing
jobs than actual deindustrialisation, we look at the issue from this perspective as well.
For instance, especially |Felipe and Mehta (2016]) argue that these trends must be
examined at a global context. Constructing a dataset on manufacturing employment
for 64 countries (accounting for 82% of the world’s population) and calculating the
manufacturing sector’s share of global employment over time, they have found some
interesting results. From 1970 to 2010, the global manufacturing employment share
remains almost constant, at 14% of global employment in particular. The same
development holds for the value added indicator, which is contradictory with declines
at national levels. One can explain it by the theory that the competition from populous
lower-income countries increases and causes a shift in the location of manufacturing
jobs. In particular, European countries and North Africa lost approximately as many
jobs in manufacturing as China and South Asia gained. The similar idea has been
presented by Baldwin| (2016), according to whom, China and ‘6 risers’ increased their
world manufacturing shares at the expense of G7 countries. Also Haraguchi et al.
(2017) contributed to the topic, saying that the decline in both manufacturing value
added and employment shares in many countries has not been caused by changes in the
manufacturing sector’s development potential, but mostly by a strong concentration of
manufacturing activities in small number of mainly large developing economies. For a
more detailed description of the topic, see 1.2.

Regarding this issue, we used the GGDC employment data (available for 41
countries and West Germany, which was however excluded from our database due to
reunification of Germany) to compute the share of persons employed in manufacturing
in given regions in total - ‘global” - employment. The trend of no deindustrialisation
at a ‘global’ context is visible in Figure These results are similar of those in
Felipe and Mehta (2016). First, we can notice, that the share of manufacturing in total

employment has even slightly increased compared to 1970 and reached the value of

80



about 13% in 2010. Second, there is a clear shift from manufacturing employment in
G5 to China and ‘risers’EI Finally, looking at the rest of the countries (RoW), we can
see a constant and a slightly decreasing trend in global manufacturing employment, so

a hint of premature deindustrialisation.

Figure 4.24: Share of manufacturing in ‘global’ employment with regional contributions
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Source: Author’s calculations based on the GGDC data Timmer et al| (2015).

Next, we wanted to find out if this trend is also visible when considering the
whole manufacturing employment, it means also the employment which is indirectly
connected to manufacturing. In this case, we could not use such a long time series,

since the WIOD data are available from 2000. In Figure we can see the share

5The G5 group consists of France, Great Britain, Italy, USA and Japan. Data for Canada and
Germany were not available. We used the group of risers as proposed by , so it
includes India, Indonesia, Korea and Thailand. Data for Poland and Turkey were not available. RoW
consists of the rest of the countries in the database, namely 11 Sub-Saharan countries (Botswana,
Ethiopia, Ghana, Kenya, Malawi, Mauritius, Nigeria, Senegal, South Africa, Tanzania, and Zambia), 2
Middle East and North African countries (Egypt, Morocco), 5 Asian countries (Hong Kong, Malaysia,
Philippines, Singapore and Taiwan), 9 Latin American countries (Argentina, Bolivia, Brazil, Chile,
Colombia, Costa Rica, Mexico, Peru, Venezuela) and 4 European countries (West Germany, Denmark,

Spain, the Netherlands and Sweden)
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of direct and direct and indirect manufacturing employment in a global perspective.
Again, we witness quite a constant development, with higher values when considering
also the indirect effects. The share of total manufacturing employment is approximately
15% for direct and 25% for indirect effects. In the latter case, the average rate of
change has been even lower. Looking at the absolute number of persons employed in
manufacturing together in all countries in the sample, it increased by 2% on average
over the 15 years.

It is good to be aware of this global perspective, so we can see a complete picture
of the structural trends in play. Supply chains which formerly involved richer economies
has been changing and now run more through populous and initially lower productive
economies. This means that manufacturing jobs are more thinly distributed and

individual countries have difficulties to sustain high levels of manufacturing employment,

which has been also stressed in [Felipe and Mehta/ (2016). Therefore, it is still worth

examining the trend of deindustrialisation at within countries levels.

Figure 4.25: Share of direct and direct and indirect manufacturing in ‘global” employ-

ment
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The trend of shifting the manufacturing jobs from richer to lower productivity
regions is also captured in Figure [4.26 In this case, we looked at the domestic
manufacturing employment shares for 4 regions into more detail. The shares are

calculated as people employed in manufacturing in a particular region on the total
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employment of the given region. The composition of individual country groups is
explained above in this section. Declining share of manufacturing employment is most
visible in the G5 group, from 25% in 1970 to 12% in 2010. Meanwhile in China, the
share of manufacturing employment has more than doubled, with even steeper increase
from 2003. There has been also a shift of manufacturing jobs towards the so-called
risers. Together with China, they managed to double the share of people working
in manufacturing (from 8% to 16%). Again, the presence of deindustrialisation is

detectable, especially from the beginning of the 1990s.

Figure 4.26: Domestic manufacturing employment shares, share of total domestic
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Source: Author’s calculations based on the GGDC data [Timmer et al.| (2015).

When it comes to global manufacturing employment in absolute terms, it has
increased quite significantly since 2000, by roughly 94 million jobs. We also observe a
clear shift from manufacturing employment in major developed countries to China and
risers (India, Indonesia, Korea, Thailand, Poland and Turkey). The number of people
employed in manufacturing in China increased by almost 58 million, while in G7, a
decrease of almost 11 million of jobs was documented. Looking at the manufacturing

employment share from the global point of view, we can see that the share has been
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quite constant throughout the whole period, with even a slight increase in the last few

years (Figure below and Table in Appendix 19).

Figure 4.27: Global direct manufacturing employment, in millions of people
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Source: Author’s calculations based on data from WIOD.org.

Figure [4.27] shows the observed deindustrialisation in G7 countries and in the rest of
the world. But the increased manufacturing employment in China and risers more than
compensated for the decline. Manufacturing employment is linked to the subsystem

approach in Equation [3.9]

4.5 Structural decomposition analysis: Results

Structural decomposition analysis represents a way of determining major sources
of changes in an economy. Therefore, it can be a good tool for identifying potential
drivers of the so-called deindustrialisation. Since the input-output analysis enables us
to quantify also the indirect employment connected to manufacturing, we were able
to decompose the changes in the overall manufacturing employment. Because of the
inconsistency of the data from different releases, we provide a decomposition analysis
in three version: (1) SDA of changes in the overall manufacturing employment for 1995

- 2009 in constant prices, (ii) SDA of changes in the overall manufacturing employment
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for 1995 - 2009 in current prices and (iii) SDA of changes in the overall manufacturing
employment for 2000 - 2014 in current prices.

First of all, it should be recalled that the data from different releases are not
comparable, as mentioned and explained in the Data section (3.4). Even though both
versions contain the same type of data and tables and are constructed using the same
methodology, major improvements and extensions make the comparison impossible.
As can be seen in Table [4.6] the new release has already reflected the changes in the
reorganisation of production processes and various activities have been disaggregated
into more industries. The major shifts were mainly done from manufacturing to services
(e.g. a shift from manufacturing to various auxiliary activities to services etc.), i.e.
the early signs of outsourcing are visible even from the direct statistics. For instance,
in 2007 (the most recent year from the older release not yet affected by the crisis),
according to WIOD13, the overall employment connected to manufacturing in Slovakia
has been almost 800 thousand jobs, while looking at the same type of data in the newest
release, it has been less than 700 thousand. Approximately the same differences are
visible among all countries in the sample. The number for manufacturing employment
calculated from the newest release represented roughly 86% of the previous value. The
smallest difference in the sample of countries in Table 4.6l was in Poland, -4%. When
looking only at the direct employment in manufacturing, differences between the two
versions are not major, but they are still present. For instance, in Slovakia in 2007,
roughly 516 thousands (WIOD16) of people worked for manufacturing compared to
approximately 527 thousands according to WIOD 2013 Release. Still, the numbers are
not fully compatible. Countries presented in Table and [4.7] were chosen arbitrarily
trying to reflect all types of changes in manufacturing employment in absolute terms, i.

e. a decline, an increase or almost no change during the observed period.
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Table 4.6: Overall manufacturing employment (direct and indirect) according to WIOD
2013 Release and WIOD 2016 Release (2007, in thousands of persons employed)

WIOD13 WIOD16 % of WIOD13

Germany 12 649,00 11 348,59 90%
Slovakia 783,72 674,75 86%
Poland 5 018,18 4 841,65 96%
China 284 411,84 260 444,88 92%
Great Britain 4 321,08 3 951,33 91%

Source: Author’s calculations based on data from WIOD.org.

Thanks to the availability of the world input-output tables in previous years’
prices for 1995 - 2009, we were able to provide a version of decomposition in constant
prices, as well. Leaving out the effect of inflation between the individual years, we
suppose that a decline in manufacturing employment should be a bit smaller in the
case of constant prices. It is true for most of the countries in the sample, as we can
see in Table [4.7] The average annual indices for individual countries differ in the two
versions by -0.94 to 1.59 pp, with the average rate of change of 0.27 pp. Supposedly, it

would be a larger difference, when looking at the production or value-added indicators.
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Table 4.7: Generated manufacturing employment growth index, average annual indices

for 1995 - 2009 in %, WIOD 2013 Release in current prices vs WIOD 2013 Release in

constant prices

WIOD13 current prices

WIOD13 constant prices

Germany
Slovakia
Poland
China

Great Britain

USA

0,36%
0,77%
-0,02%
1,52%
-3,15%
-2,37%

0,41%
1,96%
1,11%
3,00%
-3,23%
-2,37%

Source: Author’s calculations based on data from WIOD.org.

In Table 4.8 we can see a manufacturing employment growth in Slovakia in a
more detailed structure. Again, we provide a decomposition in current and constant
prices. Since we have used a multiplicative form of a structural decomposition, the
results are expressed as average annual indices and by multiplying all determinants
of changes, we get a manufacturing employment growth index for a particular period.
First, for all time periods, there has been an increase in manufacturing employment
(calculated as an average of chain indices of people employed in manufacturing in
subsequent time periods) which is visible in both versions. Again, considering the
constant prices, an increase is larger, so an indication of deindustrialisation is less
evident. In both versions, we can see that the changes in labour productivity contribute
to the manufacturing employment growth most negatively, while changes in the final
demand volume most positively. However, in current prices, the effect of a change in
the final demand volume is ‘overestimated’ since it has not been inflated. Also, the
effect of a change in labour productivity appears to be larger (more negative) in current
prices. If we multiply these two effects, we can calculate a common growth of labour
productivity and a final demand volume and get an unbiased effect of this change on a

manufacturing employment growth.
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Next, changes in the final demand structure and changes in the domestic final

expenditures on manufacturing had the second largest effect on a manufacturing

employment growth, regardless of a type of prices. This suggests that an increasing

share of exports of a Slovak GDP and an increase in the use of domestic expenditures on

manufacturing affect the employment in manufacturing quite significantly. The latter

has a more negative contribution in the case of current prices, which is in compliance

with a character of this type of a price.

Table 4.8: SDA of manufacturing employment growth in Slovakia, 1995 - 2009, average

annual indices

Man. Changes Changes Changes Changes Changes Changes Changes Changes
empl. in in the in the in the in the in the in the in the final
growth labour struc- use use manu- share final demand
index produc- ture of of do- of do- factur- of man. demand volume
tivity produc- mestic mestic ing final expen- struc-
tion interme- interme- demand  ditures ture
diates diates struc- on total
(Do) (D;) ture final
demand
current prices
1995-2002 1,0074 0,9604 1,0030 0,9842 0,9992 0,9956 1,0075 1,0096 1,0501
2003-2009 1,0080 0,8620 0,9991 0,9990 1,0008 0,9934 0,9880 1,0002 1,1925
1995-2009 1,0077 0,9099 1,0010 0,9916 1,0000 0,9945 0,9977 1,0049 1,1190
constant prices
1995-2002 1,0144 0,9420 1,0010 0,9773 1,0064 0,9915 1,0208 1,0192 1,0603
2003-2009 1,0249 0,9532 0,9907 0,9965 0,9995 0,9805 1,0090 1,0266 1,0729
1995-2009 1,0196 0,9476 0,9959 0,9868 1,0030 0,9860 1,0148 1,0229 1,0666

Source: Author’s calculations based on data from WIOD.org.

Besides, for example, in Great Britain, where we observe the value of a manufac-

turing employment growth index below one, a decrease in the domestic manufacturing

expenditures seems to be even more prominent, again with a less negative impact

in constant prices. If there are some minor discrepancies in the expectations on the

effects in current and constant prices (e.g. a more negative contribution of the labour
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productivity improvements in constant prices in Slovakia for 1995-2002), they can
be explained by the different development of prices between the two periods. This
is however individual for each of the countries. The development of a price index in
Slovakia can be seen in Appendix 17. After identifying the differences coming from
different measures of changes (constant vs current prices), we redirect our attention
to more up-to-date data and provide an SDA of changes in overall manufacturing
employment for 2000 to 2014, in current prices. This subchapter has already offered
some clue on which determinants play a crucial role in the process of deindustrialisation
and could be considered as its drivers. We examine it in more detail in the following
part of the thesis and provide a comparison for different time periods (pre-crisis, crisis

and post-crisis), as well.

SDA of changes in the overall manufacturing employment for 2000 - 2014

in current prices

In Figure [£.28] we decompose the changes in manufacturing employment in
Slovakia into the contribution of seven factors. For a deeper insight into the changing
growth indices, we divided the observed time range into three periods: pre-crisis (2000
- 2007), crisis (2008 - 2010) and post-crisis period (2011 - 2014). In the first period,
12% growth of manufacturing employment has been observed. Slovakia experienced a
significant increase in labour productivity at this time. This period was also charac-
terised by an increasing share of exports on the Slovak GDP, together with the exports
of manufacturing products, which meant a positive contribution to the employment
growth in manufacturing. On the contrary, the share of inputs from domestic producers
and other industries started to decline, which was likely caused by the increased imports
of inputs.

Also, the share of domestic expenditures on manufacturing has been decreasing.
Between 2008 and 2010, the number of persons employed in manufacturing decreased
in all countries, except for Russia, India, Indonesia and Turkey. In Slovakia, there
has been a 12% decrease in the manufacturing employment. In comparison with the

first period, labour productivity experienced a slump. Changes in the final demand
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volume represented a negative contribution to the growth index, decline of expenditures
on manufacturing included. Positive changes in the use of domestic intermediates
(insourcing) were outweighed by the increased imports of inputs in some industries.
Recently, the share of employment in manufacturing dropped to roughly 6%. This
period is also characterised by the increase in the labour productivity, however not
so major compared to the first period. It seems that the main factors causing the
manufacturing employment decline are declining share of domestic expenditures on
manufacturing and declining share of domestic inputs. This is consistent with the

authors like Rodrik| (2016) or Matsuyamal (2009).

Figure 4.28: Structural decomposition of changes in manufacturing employment in

Slovakia, cumulative changes in %
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Source: Author’s calculations based on data from WIOD.org

Comparing the results for different countries, we can identify two groups of
countries, one smaller with an increase and one large with a decrease in employment
(4.29)). We can find some common patterns in each individual group. For instance, India

and China are the economies with a positive manufacturing employment growth index
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(67 and 45% respectively). Despite of the rapid labour productivity improvements,
the volume of final demand increased significantly, which together caused a positive
contribution to the manufacturing employment growth. In contrast to countries with a
manufacturing employment decline, the increasing share of domestic expenditures on
manufacturing contributed to the growth index positively and the change in the use
of domestic intermediates (outsourcing/offshoring) was not so negative. Employment

growth in the Czech republic was mainly supported by expanding exports.

Figure 4.29: Structural decomposition of changes in manufacturing employment in

chosen countries between 2014 and 2000, cumulative changes in %
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In the case of the Slovak republic, the decline between 2000 and 2014 was only
minor, however, we can identify some common patterns with Great Britain and Ireland.
In these countries, the employment in manufacturing dropped by almost 50%. This
was mainly caused by a decreasing share of domestic expenditures on manufacturing

and a decrease in the use of domestic inputs in the production process.
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To conclude, based on all versions of decomposition analyses, the factors con-
tributing to overall manufacturing employment changes are: negative effects of a
labour productivity increase, a positive effect of increasing domestic expenditures for
manufacturing, next, a positive effect of changes in the use of domestic intermediates
and a positive contribution of changes in the final demand structure. Further, to verify
the significance of these potential drivers of deindustrialisation identified by the SDA,
we include them as covariates in a regression model of deindustrialisation proposed by

Rodrik| (2016).

4.6 Deindustrialisation model: Results

As mentioned before, our interest here is to verify the significance of potential
drivers of deindustrialisation identified by a structural decomposition analysis. For this
purpose, we use a baseline regression proposed by |[Rodrik (2016) that controls for the
effect of demographic and income trends as well as country and time fixed effects. It is

expressed as follows:

mansharey; = o+ 1 (Inpopir) + B2 (Inpopi)* + B (Inyir) + Ba(Inyi)* + Xy + i +pr+ e
(4.2)
where manshare;; represents the importance of manufacturing in country ¢ and
period t, pop;; is a population in country ¢ and period ¢, y;; is GDP per capita in country
i and period t , a; are country fixed effects, and p; are time dummies. As mentioned
in the Methodology, we deviate from a Rodrik’s basic model in two dimensions.
First, the importance of manufacturing (manufacturing share) is measured as the
overall employment in manufacturing generated by the final demand for manufacturing
products. Second, potential determinants of the deindustrialisation identified by SDA
are added as covariates in X«. Moreover, in further steps, we also added a variable on
the number of robots per population and employment to estimate the possible effects
of automation on deindustrialisation.

We provide multiple versions of the results based on the data used. In the
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case of constant prices, the sample has a maximum of 560 observations, while for
data in current prices, it is 644. The number of countries is limited to 40 and 43,
respectively. The results of the versions in various prices are not so different, however,
we can observe some dissimilarities. First, in Table [1.9] we can see that the estimated
coefficient for the productivity of labour is negative, but statistically insignificant.
Changes in the structure of production have a positive effect on the manufacturing
employment as well as increase in the final demand volume. We also assumed that an
increase in domestic manufacturing expenditures could have a positive effect on overall
employment in manufacturing in given countries. Even though in the constant prices
model the estimated coefficient is positive, it is not statistically significant. According
to [Peneder and Streicher| (2018) and their analysis of manufacturing value added, it
should be mostly true for highly developed and developed countries, i.e. if a developed
country spends more domestic resources on manufacturing, it should contribute to
higher generated value added in manufacturing. From our model, it seems that it is
also true for employment in developed Countries.lﬂ The estimated coefficient for an
interaction term developed x man_ del ssbs is positive and quite significant. However,
as we see further in Table [£.11], it is not true for a later period of 2000 - 2014. When
looking at the model for the same time period (1995 - 2009) in current pricedd.10} the
final domestic expenditures on manufacturing are in general significant at 1% level
and remain significant after adding all other covariates to the model (specification 8).
From this perspective, also the effects of changes in the use of domestic intermediates
seem to have a positive significant impact on manufacturing employment, as well as
the changes in the structure of production.

In a regression model for the period of 2000 - 2014 (4.11), it seems that the
share of domestic expenditures on manufacturing played quite a crucial role in countries
with a positive manufacturing employment growth index, i.e. that higher domestic
expenditures on manufacturing led to a manufacturing employment increase between

the first and the last period and vice versa. Next, for a later period, the coefficient for

6Tn this case, the group of developed countries consists of highly developed and developed countries

according to the United Nations classification in Appendix 3.
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changes in the final demand structure is positive as predicted and also highly significant.
As pointed out in the decomposition analysis, an increase in the share of exports on

countries’ GDP contributed to a larger extent to a manufacturing employment increase.
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After merging the two datasets in current prices, we get the model prediction
for a period of 1995 - 2014, while the data for 1995 to 1999 were taken from the WIOD
2013 Release and the rest of the data from WIOD 2016 Release. It holds that data
from different releases are not comparable, however, this way, we were able to estimate
the effects of changes for a longer period, which is also an advantage. With a dummy
for the most recent period (2000 - 2014) we get the results presented in Appendix 18.
The coefficient for changes in the final demand structure remains positive and highly
statistically significant, so the increasing exports can significantly contribute to the
employment in manufacturing. Again, it has been confirmed that the share of domestic
expenditures on manufacturing played quite a crucial role in countries with a positive
manufacturing employment growth index.

Furthermore, we want to estimate the possible effects of automation on the
employment in manufacturing. Since the concept of automation is very new and
the number of robots used in manufacturing started to increase dramatically only in
recent years, we must approach the results with caution. Data about the stock of
robots in individual countries come from the International Federation of Robotics (IFR)
Database (IFR) 2017)). In a regression model we used i.) the number of robots per
population (per million of inhabitants) and ii.) the number of robots per employment
(per million of employed people). The results are presented in Table and . The
effects of the use of industrial robots on the manufacturing employment seem to be
quite significant, however, the size of the effect is extremely small. What is intriguing
is the fact that the estimated impact of robots on employment in manufacturing is
positive. This implies that the use of robots in manufacturing may even increase,
directly or indirectly, the employment in this industry. However, as mentioned before,
the estimated effect is extremely small, so it should be treated with great caution.
Adding also the covariates from the structural decomposition analysis, only the changes
in the final demand structure (increasing of the exports) and changes in the share of
domestic expenditures on manufacturing in developed economies remained significant

together with the robots.
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Table 4.12: Results of a deindustrialisation model, based on WIOD data in current
prices, 2000 - 2014

(1) @) 3)
VARIABLES Total_gen Total gen Total gen
Inpop -0.296 -0.277 -0.292
(0.200) (0.192) (0.194)
Inpop__sqr 0.0288 0.0273 0.0263
(0.0267) (0.0258) (0.0262)
Iny 0.343 0.335 0.336
(0.311) (0.294) (0.299)
Iny_sqr -0.0189 -0.0184 -0.0186
(0.0161) (0.0153) (0.0155)
robots__pe 2.87e-05** 2.83e-05*** 2.65e-05**
(1.07e-05) (1.02¢-05) (9.91e-06)
man__del__sy 0.0825%**
(0.0167)
man__del__Bmsm -0.0251%*
(0.0138)
man__increase x man__del__Bmsm 0.0215%**
(0.00642)
Constant -0.720 -0.815 -0.658
(1.652) (1.558) (1.589)
Time FE YES YES YES
Country FE YES YES YES
Observations 555 518 554
R-squared 0.592 0.602 0.603
Number of id 37 37 37

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table 4.13: Results of a deindustrialisation model, based on WIOD data in current
prices, 2000 - 2014

(1) 2) 3)
VARIABLES Total_gen Total gen Total_ gen
Inpop -0.296 -0.278 -0.292
(0.200) (0.192) (0.194)
Inpop__sqr 0.0289 0.0275 0.0263
(0.0267) (0.0258) (0.0261)
Iny 0.343 0.332 0.336
(0.310) (0.293) (0.298)
Iny_ sqr -0.0189 -0.0183 -0.0186
(0.0161) (0.0152) (0.0155)
robots__pp 1.50e-05%** 1.47e-05%**  1.39e-05***
(5.15¢-06) (4.85€-06) (4.78e-06)
man__del_ sy 0.0823***
(0.0167)
man_ del__Bmsm -0.0258%*
(0.0138)
man__increase x man__del_ Bmsm 0.0216%**
(0.00643)
Constant -0.724 -0.808 -0.665
(1.650) (1.558) (1.587)
Time FE YES YES YES
Country FE YES YES YES
Observations 555 518 554
R-squared 0.592 0.601 0.604
Number of id 37 37 37

Robust standard errors in parentheses
*¥** p<0.01, ** p<0.05, * p<0.1
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The same is true using the number of robots per million of people employed in

a country 4.13| The effects are even more significant but still very small.
Policy implications

Since the character of manufacturing has been changing dramatically in recent
years, appropriate policy responses are crucial for a country to succeed in generating
growth and new jobs. As mentioned by many authors, e.g. [Haraguchi et al.| (2017) or
Rodrik (2016)), manufacturing still matters and policymakers have power to direct the
steps towards effective restructuring and reforms. A dialogue between government and
the productive sector (private or public enterprises) is a key.

In the European context, there are major efforts to revive an industrial policy.
The manufacturing becomes one of the top priorities again and it is also reflected
by the call for a new industrial policy and an ambition to set up a new post of a
Commission Vice-president for Industry. That all should be a hot topic after the
May 2019 EU elections (Euractiv.sk, [2019). New industrial policy has mostly being
enforced by Germany and France but the private European sector including Slovakia
has mobilised as well. The new policy should not be based on protectionism but rather
on a strengthening of competitiveness towards China and South Korea, i.e. countries
with a strong manufacturing concentration. Our results suggest that there is a large
market for manufacturing products outside the major developed economies, e.g. in
the aforementioned South Asian economies. We showed that participation of G7 in
manufacturing subsystems of China, risers and the rest of the world (forward linkages)
is relatively low and major developed economies do not fully integrate in new markets
for manufacturing products outside their ‘territories’ Based on our research, this
represents one of the major challenges of new industrial policies.

When it comes to new areas of interest, on February 19, 2019, A Franco-German
Manifesto for a FKuropean industrial policy fit for the 21st Century has been published.
It says that the most important priorities are to finance and support new technologies
including artificial intelligence, carbon neutral economy, the change in a competition

and state-aid policy and the protection against non-European competitors. Repeatedly,
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the ambitious industrial strategies are needed, so the EU would be able to compete with
other global regions like China, India or the United States, who already set industry as
a top priority of their political agendas. They should try to grasp a larger part in terms
of employment and value added when considering the final demand for manufacturing
products in these countries. It is also necessary to prepare action plans for the key
areas of new industrial policy (enhancing the world productivity, fight against climate
changes and strengthening the technological development) with a proper investment
plan and a support from different European policies.

Moreover, the question of what types of policies should be supported in countries
being in different stage of their development arises. Some years ago, authors used
the terms horizontal (supporting all sectors) and vertical industrial policy (supporting
specific industries). Then, a new, less extreme approach has been preferred in the context
of both the US and the EU. |Aiginger and Sieber| (2006]) have labelled this European
Commission approach towards industrial policy as the so-called matrix approach
characterised by a strong horizontal component with policy measures tailored to specific
industries. Such policies are directed towards public private partnerships and research-
industry co-operations. Furthermore, Rodrik and Subramanian| (2005) distinguish
policies that target the business development - pro-business - from policies that target
the development of free market - pro-market policies. According to the authors, the
degree of industry maturity determines which of these policies to invoke. In developing
countries with a weak institutional setting it should be a pro-business orientated
policy, including infant-industry protection, and vice versa. Likewise |Acemoglu (2006)
suggests that in earlier stages of development, industrial policy should be focused
more on supporting industrial development and in the later stages, it should stimulate
competition.

Using principal component analysis, [Farla| (2015) analysed what kind of approach
(pro-business or pro-market) is successful in stimulating economic growth in different
countries. The results suggest that pro-business policy indicator is positively associated
with economic growth in middle-income countries but not in high income countries.

There is no clear evidence that pro-market policies are positively associated with
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economic performance. They are usually applied in the next phase of industrial
development to increase market competition and boost innovation and rise of technology.
However, we cannot forget on the importance of fostering new manufacturing industries,
especially in countries still mired in poverty, such as those in Sub-Saharan Africa or
south Asia, as we showed in the empirical part of the thesis when identifying the
beginning of deindustrialisation in different country groups.

Also, |Landesmann and Stollinger| (2018) discuss the importance of - what they
call - ‘appropriate industrial policy’ (AIP) for countries at different development stages.
According to them, in the age of increasing integration, it became hardly possible to use
tariff protection or other traditional instruments of industrial policy such as industry-
specific subsidies. In Europe, they observe a strong move of industrial capacities towards
a ‘Central Manufacturing Core’ and a revival of thinking about industrial policy. They
also warn that the focus on innovation and R&D is biased in favour of the more
advanced economies, while the needs of less advanced regions have been neglected. In
short, based on multiple characteristics, these countries should focus on the absorption
of technology capacities, generalised literacy in finance, vocational training and on
support focused on sectors with high technology and skill development potential. More
precise characteristics are presented in their matrix of country characteristics and ‘AIP".

In the context of the US economy, policy recommendations are all intended to
make the United States a more attractive location for manufacturing production. They
do not support special subsidies but they want to enhance skills of the workforce, which
are reported to be comparatively weak. They lag behind many other countries in the
effective vocational education and job training programs. Moreover, the educational
attainment of young people is falling behind that in Canada, Japan or Korea. Germany
is a country that managed to use a high quality vocational education system to improve
the skills of their workforce. Skills are in fact most frequently pronounced in all new
industrial strategies. Second, it is government support of new technologies (Baily and
Bosworth) 2014). It is even more important in the context of emerging reshoring and
service activities.

This field has been precisely examined by Prettner et al|(2018). Their model
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suggest that re-negotiating trade deals would not be an effective tool if the goal
is to raise wages and employment in manufacturing at home. The most promising
alternative would be to ensure that people acquire skills which are complementary to
more sophisticated industrial work provided by automation technologies. Therefore,
additional funds should be provided for education, in particular for re-training that
would benefit workers who lose their jobs due to increase in automation. However,
taking into account recent development of education and trade policies in most of the
countries, this is not likely to occur soon. As seen in the direct statistics, the share
of people working in services has been increasing, however, also these jobs are still
strongly connected to manufacturing. Nowadays, a lot of new types of service activities,
for example in marketing, have emerged. The number of people employed in this
industry has been probably unimaginable some decades ago. So, we can predict that a
lot of new industries, which cannot be precisely defined now, will emerge in the future
and the economies should be prepared to such changes. Also, our research carefully
suggest that the automation could have directly and indirectly a slightly positive
effect on employment, so the government support towards education complementary to
automation is inevitable.

Last, but not least, all theses changes towards new industrial policies should be
accompanied by great environmental responsibility (UNIDO) 2017)). Governments in
many countries prefer subsidising renewable energy alternatives rather than pursuing
the direct policy of higher taxes on fossil fuel-based sources. However, it is important
for industrial policies to have not only environmental but also an economic efficiency
component. State governments should also take greater initiatives in the funding of
basic research to develop the technology that would allow significant reductions in the
environmental intensity of manufacturing production. Even though, some progress has
been achieved in this area, still more needs to be done. It is inevitable for low-income
countries to contribute to improved environmental intensity in production, which is

something that requires a form of international collaboration.
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Conclusion

In recent years, deindustrialisation trends have been documented in many
economies and what is even more intriguing, not only among advanced post-industrial
countries. Our aim was to examine whether the importance of manufacturing for
generating growth and jobs has really been decreasing. We analysed not only the
beginning and the extent of the process, but also the causes and drivers of this
phenomenon. Direct deindustrialisation is the one we can observe from direct statistics
in the form of a decreasing share of value added in manufacturing on the total value
added in current prices as well as a decreasing share of people employed in manufacturing
on the total employment.

Most of the advanced economies reached their peak of industrialisation in
the 1950s or 1960s. The picture is somewhat different when looking at the group
of developing countries. It is very difficult to determine the exact beginning of the
deindustrialisation process for the whole group. Most of the countries reached the peak
in the 1980s or early 1990s, however, at much lower levels of income compared to early
industrialisers. Looking at lower-productivity Asian countries, we observe a different
trend. Many of them (most notably China and India, but also Indonesia, Korea or
Taiwan) were able to avoid the process of deindustrialisation and in addition, they were
even able to bring in new manufacturing jobs. Globally, due to a strong concentration
of manufacturing in specific countries, we can observe quite a stable trend in the share
of employment and output since 1970.

Since manufacturing is not only production and indirectly, it is able to connect
activities coming from various industries, we cannot neglect these linkages. Thus,
using the subsystem analysis, we show that the importance of manufacturing for the
world economy has not declined during the last decades. We argue that the observed
deindustrialisation measured by the direct employment and value-added shares of
manufacturing underestimates the importance of manufacturing. We discoverer a

much higher importance of manufacturing for domestic economies once we account
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for an outsourcing of economic activities outside the direct manufacturing production.
At the same time, we argue that the peak of outsourcing levels in G7 countries was
reached almost two decades ago. This coincides with the emergence of offshoring as an
important factor that contributes to more fundamental trends in deindustrialisation in
many countries. Qutsourcing exaggerated only the observed deindustrialisation in G7
countries. The real importance of manufacturing has not been affected by it because
the activities were performed by service and other industries in the same countries. It
was the offshoring that led to a shift of production and employment from G7 countries
to China and other Risers. At the same time, G7 countries benefited only marginally
from a high increase of final demand for manufacturing products in China and the
Risers.

The employment generated by the final demand for manufacturing has not
declined globally over the last two decades. But it is much more concentrated in a few
industrialised countries. We document a decline in the importance of manufacturing
in G7 countries driven by offshoring. But we point out another source of relatively
poor performance of manufacturing in G7 countries, i.e. the idle participation in the
completion of final products consumed in the rest of the world, especially in China and
other Risers. The final demand for manufacturing products in those countries increased
immensely but G7 grasped only a tiny share in terms of generated value added and
employment. Not even the integration of manufacturing in the service subsystem could
compensate for the decline of relative importance of manufacturing in these countries.

Using the structural decomposition analysis, we also identified some of the less
pronounced drivers of this process. Based on all versions of decomposition analyses,
the factors contributing to overall manufacturing employment changes mostly include:
negative effects of the labour productivity increase, a positive effect of increasing
domestic expenditures for manufacturing, a positive effect of changes in the use of
domestic intermediates and a positive contribution of changes in the final demand
structure. To verify their significance, we included them as covariates in a regression
model of deindustrialisation proposed by Rodrik. It was confirmed that the increasing

share of domestic expenditures on manufacturing can contribute positively to the
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employment in manufacturing and it is mostly true for developed countries and those
economies which experienced an increase in the manufacturing employment growth
index in the last decades. Next, the positive effects of the increasing share of domestic
intermediates and the share of exports on a country’s GDP affecting the overall (direct
and indirect) manufacturing employment were estimated. The estimated coefficient on
automation was highly significant, however, the size of the effect is extremely small,
and it is positive.

Lastly, even though we witness a decline in manufacturing in terms of output
and employment, we showed that the importance of manufacturing for the world
economy has not declined. There are still many activities that depend directly or
indirectly on manufacturing in a domestic economy and its importance for economic
development is still strong. This has been also reflected in the calls for new industrial
policies in advanced countries. It should be directed towards public private partnerships
and research-industry co-operations, as well as a high-quality vocational education
system. Last but not least, all these changes towards new industrial policies should be
accompanied by great environmental responsibility.

Moreover, after studying the topic, new research questions can be generated.
In future research, it would be preferable to have all data in constant prices, so the
results would be adjusted for the changes in relative prices. Second, for broader
country coverage and several robustness checks, we should also use the data from
other databases, such as the OECD TiVA (Trade in Value-Added) or the EORA
multi-regional input-output database. Also, it would be beneficial to look at the
forward linkages in more detail, since key industries are characterised as having high
forward and backward linkages. Thus, it would be interesting to find out whether
manufacturing is still one of the key industries and what individual industries play a
crucial role in terms of innovation and technology spillover effects.

In addition, we analysed the effects of the changing face of manufacturing mainly
in major developed economies. However, it would be essential to shift our focus to
the topic of premature deindustrialisation in poor African, Latin American or Asian

countries, as well. Since the majority of activities is still linked to manufacturing, as
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also shown by our research, premature deindustrialisation could pose a real threat
for developing economies, and not only in terms of economic growth. All activities
depending on manufacturing and all high value-added business services need to be
interlinked with a strong manufacturing industry. For instance, in Africa or Latin
America, people are concentrated in trivial low-productivity services instead of high-
productivity activities such as manufacturing. Thus, this seems to be even more
alarming than deindustrialisation in major developed economies. The data from
aforementioned databases would allow us to examine the phenomenon of premature
deindustrialisation in more depth.

The effects of automation on the employment are open to further analysis, since
it is becoming a crucial topic for the near future. Also, according to our results, it
seems that its effect on employment is quite ambiguous and on top of that, there is an

indication that it could be even positive.
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0.1 Country coverage in the World Input-Output Database

AUS Australia

AUT Austria

BEL Belgium

BGR Bulgaria

BRA Brazil

CAN Canada

CHE Switzerland

CHN China

CYP Cyprus

CZE Czech Republic

DEU Germany

DNK Dennmark

ESP Spain

EST Estonia

FIN Finland

FRA France

GBR | United Kingdom

GRC Greece

HRV Croatia

HUN Hungary

IDN Indonesia

IND India

IRL Ireland

ITA [taly

JPN Japan

KOR Korea




LTU Lithuania

LUX Luxembourg

LVA Latvia

MEX Mexico

MLT Malta

NLD Netherlands

NOR | Norway

POL Poland

PRT Portugal

ROU Romania

RUS Russia

SVK Slovak Republic

SVN Slovenia

SWE Sweden

TUR Turkey

TWN Taiwan

USA United States

ROW | Rest of the World
Source: Author based on World Input-Output Database, 2016




.0.2 Country and the employment variable coverage in the GGDC

10-sector database plus sectors covered in the database

Acronym Country Employment by sector

Sub-Saharan Africa

BWA Botswana 1964-2010
ETH Ethiopia 1961-2010
GHA Ghana 1960-2010
KEN Kenya 1969-2010
MWI Malawi 1966-2010
MUS Mauritius 1970-2010
NGA Nigeria 1960-2011
SEN Senegal 1970-2010
ZAF South Africa 1960-2010
TZA Tanzania 1960-2010
ZMB Zambia 1965-2010
North Africa

EGY Egypt 1960-2012
MOR Morocco 1960-2012
Asia

CHN China 1952-2011
HKG Hong Kong 1974-2011
IND India 1960-2010
IDN Indonesia 1961-2012
JPN Japan 1953-2012
KOR South Korea 1963-2011
MYS Malaysia 1975-2011
PHL Philippines 1971-2012



SGP
TWN
THA
Latin America
ARG
BOL
BRA
CHL
COL
CRI
MEX
PER
VEN
North America
USA
Europe
DEW
DNK
ESP
FRA
GBR
ITA
NLD
SWE

Singapore
Taiwan

Thailand

Argentina
Bolivia
Brazil
Chile
Colombia
Costa Rica
Mexico
Peru

Venezuela

The US

West Germany
Denmark

Spain

France

United Kingdom
Italy

The Netherlands

Sweden

1970-2011
1963-2012
1960-2011

1950-2011
1950-2010
1950-2011
1950-2012
1950-2010
1950-2011
1950-2012
1960-2011
1950-2011

1950-2010

1950-1991
1948-2011
1950-2011
1950-2011
1948-2011
1951-2011
1950-2011
1950-2011

Source: Author based on GGDC 10-sector database by [Timmer et al.| (2015)).



SIC Rev. 3.1 ASD sector name ISIC Rev. 3.1 description
AtB Agriculture Agriculture, Hunting
and Forestry, Fishing
C Mining Mining and Quarrying
D Manufacturing Manufacturing
E Utilities Electricity, Gas and Water supply
F Construction Construction
G+H Trade services Wholesale and Retail trade;
repair of motor vehicles, motorcycles
and personal and household goods,
Hotels and Restaurants
I Transport services Transport, Storage and Communications
J+K Business services Financial Intermediation,
Renting and Business Activities
(excluding owner occupied rents)
L,M,N Government services Public Administration and Defence,
Education, Health and Social work
(ON Personal services Other Community, Social and
Personal service activities,
Activities of Private Households
TOT Total Economy Total Economy

Source: Author based on GGDC 10-sector database by [Timmer et al.| (2015)).



0.3 Aggregation of countries into regions

Major developed countries — G7

CAN, DEU, FRA, GBR, ITA, JPN, USA

Developed countries

AUS, AUT, BEL, BGR, BRA, CHE, CYP, CZE, DNK, ESP, EST, FIN,
GRC, HRV, HUN, IRL, KOR, LTU, LUX, LVA, MLT, NLD, NOR, POL,
PRT, ROU, SVK, SVN, SWE

Developing countries

CHN, IDN, IND, MEX, RUS, TUR, TWN

Source: Author based on the United Nations country classification.



.0.4 Classification of industries in accordance with the NACE Rev.

2

Manufacturing

Manufacture of food products, beverages and tobacco products
Manufacture of textiles, wearing apparel and leather products

Manufacture of wood and of products of wood and cork, except furniture
Manufacture of paper and paper products

Printing and reproduction of recorded media

Manufacture of coke and refined petroleum products

Manufacture of chemicals and chemical products

Manufacture of basic pharmaceutical products and pharmaceutical preparations
Manufacture of rubber and plastic products

Manufacture of other non-metallic mineral products

Manufacture of basic metals

Manufacture of fabricated metal products, except machinery and equipment
Manufacture of computer, electronic and optical products

Manufacture of electrical equipment

Manufacture of machinery and equipment n.e.c.

Manufacture of motor vehicles, trailers and semi-trailers

Manufacture of other transport equipment

Manufacture of furniture; other manufacturing

Repair and installation of machinery and equipment

Market services

Land transport and transport via pipelines
Water transport
Air transport

Warehousing and support activities for transportation



Postal and courier activities

Accommodation and food service activities

Publishing activities

Motion picture, video and television programme production, sound recording and music
Publishing activities; programming and broadcasting activities

Telecommunications

Computer programming, consultancy and related activities; information service activi-
ties

Financial service activities, except insurance and pension funding

Insurance, reinsurance and pension funding, except compulsory social security
Activities auxiliary to financial services and insurance activities

Real estate activities

Legal and accounting activities; activities of head offices; management consultancy
activities

Architectural and engineering activities; technical testing and analysis

Scientific research and development

Advertising and market research

Other professional, scientific and technical activities; veterinary activities

Administrative and support service activities

Source: Author based on NACE Rev. 2.



.0.5 Development of share of direct and direct and indirect value added

in manufacturing on the total value added in %
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.0.6  Development of share of direct and direct and indirect employment

in manufacturing on the total employment in %
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.0.7 Share of direct value added in manufacturing on the whole value

added (in %)

2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

AUS | 12.2 11.7 12.0 12.1 11.4 10.9 10.2 10.1 9.1 8.7 8.0 7.6 7.1 6.9 6.8

AUT | 20.5 20.7 | 20.0 19.6 19.6 19.7 | 20.1 20.5 19.6 18.5 18.7 18.8 18.9 18.5 18.4

BEL | 19.6 19.0 18.7 17.9 17.9 17.6 17.0 16.9 15.9 14.3 14.7 14.3 14.1 14.0 13.8

BGR | 13.8 14.7 15.0 15.7 14.7 15.8 15.8 16.3 14.5 14.7 13.4 15.9 15.9 14.7 15.2

BRA | 15.7 14.9 14.9 16.6 18.0 15.7 14.2 14.8 14.2 15.2 15.0 13.9 12.6 12.3 11.7

CAN | 16.5 15.4 15.0 14.2 14.0 13.1 12.4 11.9 11.9 11.9 11.7 11.1 11.1 11.1 11.1

CHE | 18.5 19.2 19.6 19.4 19.5 19.6 20.0 20.1 20.4 19.1 19.2 19.5 19.0 18.9 18.6

CHN | 32.2 315 31.0 32.2 32.4 32.5 32.9 32.9 32.7 32.3 32.5 32.2 31.8 30.7 29.6

CYP | 8.9 8.5 8.6 8.2 8.1 7.6 6.9 6.5 6.2 6.0 5.7 5.4 5.1 4.9 5.0

CZE | 259 26.2 24.6 24.0 25.4 25.5 25.9 26.0 24.5 22.9 23.4 24.5 24.8 24.9 26.6

DEU | 23.0 22,7 | 221 22.2 224 | 224 | 23.1 23.4 | 225 19.9 22.2 22.9 22.8 22.6 22.6

DNK | 16.4 16.3 16.2 15.4 14.9 14.4 14.5 14.4 13.8 13.0 12.6 12.8 13.3 13.5 13.5

ESP 17.8 17.4 16.9 16.5 16.1 15.7 15.5 15.0 14.5 13.2 13.3 13.5 13.1 13.1 13.2

EST 17.3 17.9 17.7 17.7 16.9 16.6 16.4 15.9 15.4 14.1 15.7 16.6 15.9 15.6 15.9

FIN 27.6 26.9 26.1 25.2 24.6 24.3 25.1 25.3 23.7 19.1 19.5 18.9 16.9 16.9 16.7

FRA | 15.7 15.2 14.7 14.2 13.8 13.3 12.8 12.7 12.1 11.5 11.3 11.4 11.3 11.3 11.2

GBR | 15.7 14.5 13.7 12.8 12.1 11.8 11.3 10.7 10.7 10.1 10.3 10.3 10.3 10.8 10.6

GRC | 10.6 11.2 11.0 10.2 9.7 9.6 9.5 9.6 9.6 8.5 8.2 8.9 9.1 9.6 9.4

HRV | 178 17.7 17.3 16.6 16.3 15.6 15.2 15.2 15.1 14.4 14.2 14.4 14.5 14.1 14.5

HUN | 224 22.2 21.4 21.6 22.0 22.0 22.7 22.3 21.4 20.3 21.7 22.1 22.4 22.6 23.5

IDN | 26.9 27.9 27.8 27.0 26.9 26.3 26.2 25.4 | 26.1 24.4 22.6 22.2 21.9 21.6 21.5

IND 14.9 14.3 14.5 14.6 14.9 15.1 15.7 15.6 15.1 14.8 14.5 14.4 14.6 14.1 14.0

IRL 26.0 28.4 30.2 26.3 24.0 22.4 21.1 20.3 19.6 22.7 22.2 23.8 21.5 20.4 19.7

ITA 19.5 19.0 18.6 17.8 17.6 17.2 17.4 17.7 17.1 15.2 15.8 15.8 15.4 15.3 15.4

JPN | 21.3 20.1 19.8 20.2 20.5 20.8 20.7 20.7 20.1 17.7 19.1 18.5 18.5 18.5 18.9

KOR | 29.0 27.6 27.2 26.7 28.5 28.3 27.8 28.2 28.6 28.7 30.7 31.4 31.0 31.0 30.3

LTU | 189 19.4 18.3 18.6 20.1 20.2 19.5 17.7 17.5 16.7 18.8 20.4 | 20.7 19.4 19.3

LUX | 10.8 10.2 9.8 10.0 | 9.7 8.9 8.0 9.1 8.0 5.3 5.9 5.7 5.6 5.1 4.8

LVA 15.4 15.3 15.1 13.9 13.8 13.0 12.1 11.4 10.8 10.9 13.4 13.1 13.0 12.6 12.2

MEX| 20.9 19.9 19.1 18.3 18.4 17.4 18.2 17.5 17.1 16.8 17.4 17.2 18.0 17.7 17.8

MLT | 20.9 17.3 17.0 17.1 14.8 14.3 13.7 13.9 15.1 12.7 13.1 12.8 12.1 10.4 9.6

NLD | 15.3 14.9 14.2 13.8 14.0 14.1 13.6 13.7 12.9 11.7 11.8 12.1 11.8 11.8 12.1

NOR | 10.0 10.1 10.1 10.0 | 9.6 9.1 9.3 9.3 8.6 8.2 8.1 7.6 7.4 7.4 7.8

POL | 18.0 16.6 16.2 17.7 19.1 18.4 19.0 18.8 18.6 18.3 17.5 18.1 18.0 18.8 19.6

PRT | 17.2 16.7 16.2 15.4 14.9 14.5 14.3 14.1 13.7 12.6 13.2 12.9 13.0 13.1 13.3

ROU | 22.1 24.3 24.1 22.8 23.4 23.8 23.6 22.1 21.5 21.6 23.9 24.5 22.6 23.0 21.7

RUS | 20.8 18.5 17.6 16.3 17.4 18.3 17.9 17.6 17.4 15.0 15.2 16.3 15.6 14.9 14.3

SVK | 23.9 24.8 22.4 23.0 23.5 23.6 23.5 23.3 22.3 17.7 20.8 21.1 20.9 20.3 20.9

SVN | 249 25.0 24.8 24.8 24.5 23.6 23.4 23.3 21.9 19.6 20.2 21.0 21.6 22.5 23.1

SWE | 23.0 21.9 21.3 20.8 20.7 20.5 20.6 20.5 19.1 17.3 18.6 18.3 17.2 16.8 16.4

TUR | 21.2 20.1 19.5 19.8 19.5 19.4 19.3 18.6 17.8 16.6 17.4 18.2 17.4 17.3 17.8

TWN| 26.4 24.8 26.8 28.1 28.8 28.6 28.5 29.2 28.2 27.4 29.9 29.5 29.2 29.6 30.7

USA | 15.2 14.0 13.5 13.4 13.3 13.1 13.1 12.9 12.5 12.1 12.3 12.4 12.4 12.3 12.2




.0.8 Share of direct and indirect value added generated by final demand

for manufacturing products on the whole value added (in %)

2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

AUS | 149 14.1 13.8 13.8 13.2 12.5 12.1 12.3 11.0 10.5 10.1 9.3 8.8 8.3 8.0

AUT | 249 25.3 25.0 24.4 24.6 25.0 25.6 26.1 25.4 23.1 24.2 24.7 24.7 24.0 23.8

BEL | 28.2 27.6 27.6 26.7 27.0 26.4 26.4 26.3 24.9 21.3 20.1 20.3 19.6 19.4 18.9

BGR | 244 24.1 23.7 24.3 23.8 24.8 24.7 24.2 21.6 22.3 22.7 25.4 25.0 23.9 23.8

BRA | 25.3 25.2 25.4 | 27.8 294 | 28.2 27.1 26.9 26.8 24.7 | 24.1 23.4 | 22.7 | 224 | 213

CAN | 225 21.2 20.8 19.4 19.3 18.2 17.1 16.3 15.4 15.1 15.1 14.8 14.5 14.6 15.0

CHE | 20.1 20.4 20.8 20.7 21.2 21.2 22.0 22.5 22.9 21.0 21.9 22.0 21.3 21.2 20.9

CHN | 32.8 | 31.8 31.8 33.9 | 35.7 | 37.2 38.1 38.0 37.7 | 35.2 36.2 36.1 35.6 | 35.4 | 34.7

CYP | 9.1 9.2 9.5 8.9 7.8 7.4 6.6 6.0 5.8 6.3 5.9 5.3 5.5 5.0 5.2

CZE | 30.1 31.1 30.1 30.1 32.6 33.5 34.1 34.4 33.0 30.5 31.6 33.2 33.8 34.2 35.8

DEU | 31.0 | 31.2 30.7 | 31.0 | 31.4 | 31.7 | 32.7 | 33.9 33.1 28.7 | 31.2 32.6 32.1 32.0 31.6

DNK | 20.0 20.0 19.4 18.6 18.3 18.2 18.1 18.1 17.9 16.6 16.6 17.3 17.9 17.8 18.0

ESP 21.4 20.9 20.0 19.4 19.0 18.4 18.1 18.0 18.0 16.4 16.7 17.3 17.5 17.8 17.6

EST | 226 24.0 23.8 23.5 229 22.5 21.8 21.2 20.9 19.6 22.5 23.7 22.6 22.6 22.9

FIN 33.5 31.7 31.0 29.7 29.2 28.7 29.5 30.0 28.4 23.8 24.9 24.3 22.9 22.6 22.5

FRA | 22.1 21.8 21.0 | 20.1 19.8 19.3 18.9 18.7 18.2 15.8 15.5 15.9 15.6 15.5 15.4

GBR | 194 18.5 17.2 16.4 15.7 15.3 15.0 14.4 14.3 12.3 11.2 11.6 11.3 11.5 11.1

GRC | 14.7 14.6 14.0 13.3 12.8 13.3 12.8 12.6 13.2 12.2 13.3 14.6 15.1 15.8 16.1

HRV | 26.2 26.3 25.2 24.5 24.4 23.9 23.7 23.4 23.1 22.2 229 23.9 23.8 23.2 23.7

HUN| 27.7 27.1 26.4 26.9 28.0 28.3 29.2 28.8 28.6 25.9 27.8 28.7 29.0 29.1 29.7

IDN | 40.7 | 40.1 37.5 36.8 | 35.5 344 | 33.2 32.7 | 32.8 30.8 29.9 29.5 29.0 28.6 28.7

IND | 264 25.3 26.8 28.2 28.5 27.9 28.4 27.4 26.5 26.8 27.2 27.5 27.3 27.0 27.0

IRL 33.8 34.3 35.6 31.3 29.0 27.7 25.9 25.4 24.6 27.0 25.3 26.0 23.4 22.2 21.8

ITA 28.8 28.2 27.5 26.7 26.6 26.2 26.4 27.2 26.8 22.7 22.7 23.2 23.0 23.0 23.2

JPN | 222 21.4 20.8 21.0 21.6 21.7 22.1 22.6 21.9 18.7 20.4 19.5 19.1 19.0 19.8

KOR | 344 32.8 32.0 31.6 33.5 32.7 31.7 31.4 33.0 33.4 35.8 37.4 36.8 36.3 35.1

LTU | 27.7 | 274 | 248 25.1 26.3 26.3 24.9 22.9 23.0 | 21.3 24.4 | 26.9 26.9 25.5 25.0

LUX | 11.8 11.2 11.1 10.7 10.7 9.7 8.8 9.7 8.5 5.9 6.4 6.1 5.8 5.1 4.9

LVA 21.7 21.2 21.5 21.3 20.4 19.3 17.6 16.0 14.5 15.0 18.6 18.4 18.1 17.8 17.1

MEX | 28.8 27.5 26.9 26.3 26.3 26.0 26.0 25.7 25.4 25.1 25.6 25.3 26.2 26.0 26.2

MLT | 25.0 21.3 20.9 20.8 18.5 17.0 15.8 15.2 15.0 12.6 13.5 12.8 12.1 10.8 9.6

NLD | 224 22.3 21.5 21.0 21.2 21.4 | 21.0 21.2 20.5 17.0 15.9 16.5 16.4 15.1 15.4

NOR | 13.6 13.7 13.5 13.3 13.0 12.8 13.5 13.7 12.7 12.2 11.5 11.3 11.3 11.1 11.6

POL | 252 25.1 24.8 27.1 28.8 28.4 29.2 28.8 27.9 26.2 24.7 25.8 26.0 26.5 27.3

PRT | 20.8 20.2 19.6 19.3 18.7 18.1 18.1 18.1 17.6 16.0 16.9 17.6 18.8 19.0 18.9

ROU | 328 33.7 33.3 31.4 32.8 31.5 31.0 27.2 25.8 27.5 29.5 31.0 29.9 30.5 28.8

RUS | 235 21.9 20.9 19.7 19.9 19.5 19.0 19.5 17.5 15.9 17.9 18.3 18.1 17.6 17.2

SVK | 30.3 | 30.6 29.3 31.1 31.5 30.7 | 30.6 | 31.5 30.2 24.9 28.2 28.9 27.7 | 26.8 27.1

SVN | 29.2 29.6 29.9 30.2 30.2 29.2 29.5 29.5 27.6 24.0 25.6 26.7 | 27.0 27.6 28.2

SWE | 30.5 29.5 28.6 27.8 28.0 27.7 28.1 28.0 26.9 23.3 24.3 24.0 22.8 22.1 21.4

TUR | 30.8 | 30.9 30.8 30.4 29.8 29.5 29.6 28.2 28.6 27.2 27.8 29.5 29.6 28.8 30.0

TWN]| 30.7 28.6 30.1 31.9 32.7 32.8 33.3 34.0 32.9 31.8 34.5 34.0 33.4 33.6 34.4

USA | 16.6 15.5 14.8 14.3 14.1 14.1 14.1 14.1 13.8 12.9 13.7 14.2 14.4 14.6 14.6




.0.9 Share of value added generated by the final demand for manufac-

turing products in market services (in %)

2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

AUS | 221 21.8 22.5 22.7 22.5 21.7 22.7 22.6 22.3 23.6 22.9 23.4 23.6 23.7 24.5

AUT | 14.6 14.7 15.7 15.7 16.0 16.2 16.3 16.6 17.6 16.8 16.9 17.0 16.7 17.1 17.2

BEL | 20.7 20.8 19.9 19.9 20.1 20.0 21.3 21.2 21.5 21.6 21.2 23.1 22.4 22.5 22.2

BGR | 15.6 16.1 16.8 16.2 17.2 17.0 17.1 19.1 18.0 18.6 20.9 19.5 19.1 19.3 19.0

BRA | 209 21.8 21.6 20.8 19.2 21.8 22.6 22.2 21.9 20.8 21.1 20.9 21.9 22.3 23.2

CAN | 18.7 19.9 19.8 19.5 19.3 19.5 19.7 20.0 20.4 19.0 18.4 18.4 18.4 18.5 18.9

CHE | 124 11.3 11.6 11.7 11.7 11.3 11.0 11.2 11.1 12.0 11.9 11.8 11.9 12.0 12.2

CHN | 129 13.3 13.5 13.2 13.3 14.0 14.3 14.7 14.2 15.1 14.6 14.3 15.0 15.8 16.7

CYP | 126 13.3 12.8 12.1 11.0 11.5 13.1 12.7 13.0 14.1 13.0 13.9 13.4 14.1 15.0

CZE | 10.8 11.2 12.7 13.9 13.8 13.8 13.7 14.3 14.6 14.6 14.5 14.1 13.6 13.9 13.2

DEU | 23.0 23.4 | 23.8 23.8 23.6 24.0 | 23.9 24.4 | 24.8 24.0 224 | 22.3 22.0 22.3 22.2

DNK | 14.0 14.7 14.7 14.9 15.1 16.0 14.9 15.0 16.1 17.9 16.1 15.8 14.8 14.8 14.9

ESP 15.3 16.1 16.5 16.8 17.2 17.5 18.0 18.8 19.2 20.5 21.2 21.5 22.0 21.8 22.1

EST | 189 18.7 18.5 17.7 18.0 17.5 17.2 16.6 17.5 18.6 18.6 18.5 18.0 18.5 18.5

FIN 19.1 18.9 18.8 18.5 18.7 19.0 18.6 18.2 18.7 20.1 18.7 19.5 20.9 19.7 20.0

FRA | 259 26.5 26.4 | 26.4 26.9 27.6 28.8 29.0 29.6 26.1 25.6 25.3 24.8 24.7 | 24.8

GBR | 16.1 16.7 17.4 17.6 17.9 17.6 18.0 18.6 18.1 18.8 18.3 18.4 18.4 18.1 18.5

GRC | 18.2 17.9 18.6 18.1 19.2 22.2 23.1 22.2 21.8 24.5 26.1 24.8 25.7 24.6 24.4

HRV | 12.1 11.8 11.2 11.9 12.6 13.6 14.6 15.3 15.2 16.0 16.3 16.9 16.7 16.6 16.4

HUN | 149 15.1 16.4 16.6 16.9 18.1 17.7 17.9 18.7 17.6 16.7 16.1 15.4 14.7 14.3

IDN | 79 8.7 9.5 11.0 10.4 10.3 9.7 8.2 7.4 7.2 6.8 6.5 6.7 7.0 7.4

IND 15.5 16.5 17.0 18.2 18.4 17.8 16.9 16.2 16.5 17.7 16.6 17.1 16.8 17.2 18.1

IRL 10.9 9.3 8.1 8.9 9.8 12.4 12.4 13.3 13.3 12.7 11.6 8.2 7.6 8.9 8.8

ITA 24.4 25.0 25.5 26.4 26.5 27.0 27.0 27.4 28.1 27.9 27.1 27.2 28.1 28.3 28.2

JPN | 16.8 18.1 17.8 17.4 17.0 16.6 17.2 17.7 18.4 19.1 17.8 18.0 17.5 17.1 17.0

KOR | 15.3 16.2 17.2 17.9 17.4 17.6 16.8 16.3 16.6 16.7 15.9 15.9 15.6 15.3 15.4

LTU | 155 14.5 14.1 13.4 12.9 13.2 13.5 14.4 15.2 16.4 15.6 14.9 13.7 14.4 14.0

LUX | 9.1 9.3 9.8 8.3 8.8 8.6 8.7 6.9 7.4 10.8 | 9.7 9.6 7.2 6.7 6.7

LVA 16.2 16.0 16.7 19.0 17.8 18.3 17.5 16.9 17.4 16.8 16.2 17.5 18.0 18.3 18.2

MEX | 12.1 12.2 12.9 13.6 12.9 13.6 12.9 13.2 13.1 14.2 13.4 12.7 12.6 13.3 13.2

MLT | 10.3 11.3 9.9 9.3 10.6 9.6 8.5 8.3 6.0 6.6 6.5 6.2 6.8 7.5 8.4

NLD | 20.7 | 20.2 18.9 19.2 20.5 20.8 20.9 21.7 | 21.5 20.9 20.7 | 20.8 21.3 20.3 19.6

NOR | 15.9 16.4 16.4 16.2 16.3 16.3 16.1 17.3 17.0 17.4 16.0 15.6 15.3 15.8 15.6

POL | 14.7 15.7 16.0 16.1 15.2 15.8 15.6 15.9 15.9 15.0 15.4 15.5 15.9 15.2 15.5

PRT | 14.1 14.2 14.2 15.0 15.3 15.7 16.2 17.0 17.7 17.0 17.1 17.7 17.8 17.0 16.5

ROU | 104 9.0 9.5 9.1 9.2 9.6 9.9 11.0 10.2 11.5 12.1 12.2 13.8 16.0 15.4

RUS | 7.0 8.6 9.1 10.6 10.2 10.0 10.1 11.2 10.7 12.0 12.3 11.2 11.5 12.2 13.5

SVK | 149 14.3 16.0 16.0 14.2 13.5 12.6 13.8 13.9 16.4 15.8 13.7 14.2 14.3 13.4

SVN | 15.6 15.4 15.5 15.6 15.7 15.6 16.2 16.0 16.0 16.4 17.2 16.8 15.8 15.3 15.1

SWE | 22,5 23.0 22.6 22.2 22.2 22.9 22.7 22.7 23.5 21.8 19.0 19.9 20.4 20.4 20.3

TUR | 17.5 20.2 18.1 16.9 16.6 16.2 17.0 17.6 18.9 20.3 19.1 18.8 20.3 20.0 20.7

TWN]| 11.8 12.2 10.9 10.5 10.2 10.3 10.7 10.2 10.1 8.6 8.0 7.9 8.0 7.3 6.9

USA | 198 214 | 215 20.4 19.4 | 20.2 19.4 19.3 18.8 18.5 18.6 18.4 19.4 19.4 | 20.1




.0.10 Share of direct employment in manufacturing on the whole em-

ployment (in %)

2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

AUS | 11.6 11.4 11.1 10.9 10.4 10.0 9.9 9.9 9.1 8.8 8.5 8.2 7.8 7.9 7.7

AUT | 174 17.3 16.9 16.7 16.5 16.3 16.0 16.1 15.9 15.3 14.9 15.0 15.0 14.9 14.7

BEL | 159 15.9 15.4 14.9 14.5 14.1 13.9 13.5 13.3 12.6 12.1 12.0 11.8 11.5 11.3

BGR | 19.7 19.4 19.7 19.1 19.1 19.0 18.9 18.9 19.1 17.2 17.0 17.2 17.4 16.9 17.9

BRA | 12.3 12.0 12.2 12.7 12.6 13.2 12.3 12.7 13.0 12.6 12.0 12.0 12.1 12.1 11.4

CAN | 13.2 12.8 12.5 12.1 12.0 11.6 11.1 10.6 11.0 11.4 11.1 10.4 10.4 10.8 10.9

CHE | 17.2 16.9 16.3 15.7 15.4 15.5 15.7 15.7 15.5 14.9 14.6 14.5 14.3 14.0 13.9

CHN | 15.3 14.8 14.1 14.0 14.7 15.8 16.7 17.9 18.7 19.0 18.9 20.5 20.8 20.4 19.6

CYP | 114 10.6 10.2 10.1 10.0 9.7 9.6 9.4 9.2 9.0 9.1 8.7 8.4 7.9 7.9

CZE | 274 27.5 27.3 26.7 27.0 27.3 27.1 27.3 26.9 25.3 24.8 25.7 25.8 25.7 26.1

DEU | 19.6 19.7 19.4 19.1 18.7 18.4 18.1 18.0 18.3 17.8 17.4 17.5 17.6 17.6 17.5

DNK | 14.6 14.6 14.1 13.7 13.2 12.8 12.4 12.5 12.4 11.2 10.5 10.5 10.4 10.3 10.3

ESP 17.3 16.7 16.1 15.6 15.1 14.5 13.7 13.1 12.9 12.0 11.8 11.6 11.3 11.2 11.1

EST | 219 22.1 21.6 21.7 22.3 22.0 20.4 19.8 20.3 19.0 18.9 19.9 18.6 18.8 18.4

FIN 19.2 19.0 18.4 17.9 17.3 17.1 16.9 16.8 16.6 15.3 14.7 14.7 14.5 14.0 13.7

FRA | 13.6 13.5 13.2 12.9 12.5 12.2 11.8 11.5 11.3 10.9 10.4 10.3 10.1 10.0 9.9

GBR | 13.8 13.1 12.3 11.5 10.9 10.3 10.0 | 9.6 9.3 8.8 8.6 8.5 8.4 8.3 8.1

GRC | 104 10.8 10.6 10.3 10.0 10.2 10.1 9.9 10.2 9.8 9.2 8.9 8.8 8.5 8.4

HRV | 222 21.3 21.2 20.9 20.3 20.5 19.3 19.2 18.6 17.3 16.6 17.2 17.5 17.1 17.5

HUN | 23.0 23.5 23.6 22.7 22.0 21.3 21.2 21.0 21.2 20.4 20.1 20.8 20.1 18.8 19.2

IDN | 11.5 12.1 12.0 12.0 11.2 12.0 11.4 11.4 11.7 11.6 11.8 12.0 11.7 11.5 11.3

IND 11.0 11.0 11.1 11.2 11.3 11.1 10.9 10.6 10.4 10.2 10.6 11.3 13.1 12.6 12.8

IRL 17.2 16.8 15.8 15.1 14.3 13.3 12.7 12.2 11.8 11.6 11.4 11.5 11.4 11.4 11.1

ITA 19.9 19.5 19.2 19.1 18.8 18.5 18.3 18.2 18.0 17.4 16.8 16.6 16.4 16.2 16.2

JPN | 18.9 18.5 17.8 17.5 17.1 16.9 17.1 17.1 16.9 16.1 15.9 15.8 16.1 15.9 15.8

KOR | 18.5 17.9 17.5 17.3 16.9 16.4 15.8 15.5 15.3 15.4 15.6 15.2 14.7 14.7 15.2

LTU | 173 17.0 17.7 17.7 17.2 17.9 17.3 16.8 17.0 15.8 15.4 15.6 15.7 15.4 15.1

LUX | 13.0 12.5 11.8 11.8 11.5 11.2 10.7 10.2 9.8 9.4 9.2 9.0 8.7 8.2 7.8

LVA 16.0 16.5 16.9 17.1 16.7 16.3 15.6 14.6 14.4 13.0 13.8 14.0 14.5 14.2 13.4

MEX| 16.3 15.6 14.8 15.1 14.6 14.7 14.4 14.1 13.4 12.7 12.8 12.8 12.7 12.8 12.9

MLT | 23.3 21.4 20.9 20.4 17.5 17.1 16.8 17.1 17.2 14.2 15.3 15.2 15.0 12.8 12.1

NLD | 11.6 11.3 11.0 10.7 10.4 10.2 9.9 9.6 9.5 9.3 9.1 9.0 8.9 8.9 8.8

NOR | 12.2 11.6 11.3 11.1 10.5 10.6 10.9 10.8 10.6 10.1 9.9 9.7 9.3 9.5 9.3

POL | 196 17.9 17.5 19.1 19.4 19.7 | 20.0 20.2 20.4 19.3 18.6 18.7 18.6 19.0 20.0

PRT | 204 19.9 19.3 18.7 18.0 17.3 17.0 16.6 16.1 15.1 14.9 14.9 15.0 15.1 15.3

ROU | 18.6 18.6 22.2 21.6 229 21.8 21.7 20.8 20.3 18.7 17.5 18.0 17.4 17.6 17.8

RUS | 15.6 15.3 15.0 15.5 15.2 14.8 14.7 14.5 14.0 13.0 13.1 13.7 13.7 13.4 12.1

SVK | 245 24.5 24.1 24.5 24.1 23.7 23.7 23.7 23.9 21.8 21.3 21.7 21.6 21.4 21.6

SVN | 27.2 27.1 26.3 25.8 25.5 25.1 24.3 23.7 23.0 21.2 20.3 20.6 20.5 20.3 20.0

SWE | 17.2 17.1 16.6 16.3 15.7 15.5 15.1 15.1 15.0 13.9 13.5 13.4 13.0 12.6 12.3

TUR | 17.7 16.9 17.5 17.3 17.2 18.2 19.3 19.7 20.0 18.2 18.7 18.0 17.4 17.4 17.9

TWN| 184 17.4 18.1 18.3 18.5 18.3 18.5 18.5 17.9 18.3 18.8 18.2 18.0 18.1 18.8

USA | 11.9 11.4 10.7 10.3 10.0 9.8 9.6 9.4 9.2 8.5 8.3 8.4 8.4 8.3 8.3




.0.11 Share of direct and indirect employment generated by final de-

mand for manufacturing products on the employment (in %)

2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

AUS | 13.6 12.9 12.4 12.2 11.6 11.0 10.8 11.0 10.0 9.8 9.4 8.9 8.4 8.3 8.1

AUT | 229 23.1 23.0 22.6 22.6 22.7 22.5 22.6 22.5 20.9 21.3 21.6 21.4 21.1 21.0

BEL | 26.0 25.7 25.1 24.4 24.2 23.5 23.8 23.6 23.0 20.2 17.9 18.4 17.7 17.3 16.8

BGR | 29.8 28.6 28.9 27.8 28.0 28.0 27.4 27.2 25.6 25.6 26.1 26.2 26.3 25.4 25.8

BRA | 279 27.6 27.8 29.1 29.6 30.2 29.0 28.4 | 28.1 26.3 25.2 24.2 23.8 23.5 22.8

CAN | 20.2 19.4 19.0 17.9 17.8 17.0 15.9 15.1 14.6 14.3 14.0 13.6 13.4 13.7 14.4

CHE | 19.7 19.3 19.0 18.6 18.6 18.5 18.9 19.1 19.1 18.0 18.3 18.1 17.6 17.4 17.2

CHN | 25.8 24.9 24.8 26.7 | 28.5 31.0 | 32.8 | 33.8 33.8 32.6 | 32.7 | 32.9 32.7 | 32.5 31.5

CYP | 116 11.3 11.3 10.8 9.9 9.5 8.9 8.4 8.0 8.9 8.4 7.2 7.8 6.6 6.6

CZE | 31.7 32.5 32.4 32.5 34.1 35.0 35.0 35.5 34.7 32.7 32.9 34.4 34.8 35.0 35.6

DEU | 273 27.7 | 275 27.3 27.3 274 | 27.5 28.1 28.2 26.1 26.6 27.6 27.4 274 | 27.1

DNK | 17.5 17.6 17.0 16.6 16.2 16.0 15.3 15.4 15.6 14.3 13.7 13.9 13.8 13.7 13.9

ESP 21.6 21.1 20.1 19.4 19.0 18.3 17.5 17.2 17.6 16.0 15.7 16.1 16.2 16.4 16.1

EST | 259 26.6 26.1 25.8 26.3 26.0 24.5 23.8 24.3 23.2 24.0 25.0 23.7 24.2 23.8

FIN 26.8 25.6 24.9 24.0 23.4 23.2 23.4 23.5 22.9 20.8 20.8 20.7 20.6 19.8 19.7

FRA | 20.3 20.4 19.8 19.1 18.9 18.6 18.3 18.0 17.7 15.4 14.6 14.8 14.4 14.2 14.1

GBR | 18.0 17.3 16.3 15.4 14.7 14.2 13.8 13.5 13.1 10.9 | 9.3 9.6 9.4 9.2 8.9

GRC | 16.5 16.8 15.5 15.0 14.3 15.3 14.8 14.1 14.3 14.0 14.4 15.3 15.7 16.0 16.4

HRV | 31.1 30.7 29.3 28.4 28.3 27.8 27.1 26.7 26.0 25.0 25.4 27.1 26.6 25.1 25.6

HUN | 29.2 29.0 29.1 28.1 27.8 27.3 27.3 26.9 27.3 25.4 25.8 26.6 26.2 25.2 25.4

IDN | 34.2 32.9 30.6 31.3 29.1 29.0 | 27.8 274 | 279 28.1 27.2 26.7 | 26.2 25.7 | 26.0

IND | 258 25.0 26.9 28.3 28.6 27.5 27.5 26.6 25.9 26.0 264 | 27.0 | 27.3 26.7 | 26.8

IRL 28.2 27.1 26.1 24.3 23.3 22.3 20.7 20.4 20.0 17.1 13.6 13.5 12.7 13.0 12.8

ITA 28.3 28.0 27.6 27.3 27.1 27.0 27.1 27.4 27.3 24.1 23.0 23.2 23.1 23.1 23.2

JPN | 214 21.2 20.4 20.2 20.1 19.9 20.3 20.8 20.7 19.1 19.4 19.0 18.8 18.4 18.7

KOR | 30.3 29.5 28.6 28.2 28.3 27.4 26.2 25.5 26.5 27.2 27.6 28.1 27.3 27.0 26.4

LTU | 29.5 27.9 27.2 26.8 25.4 | 25.0 | 24.0 22.2 21.8 20.7 | 214 | 22.1 21.6 214 | 214

LUX | 14.3 13.6 13.2 12.6 12.6 12.1 11.7 11.0 10.4 9.9 9.4 9.1 8.5 8.0 7.6

LVA 23.9 24.1 24.5 25.7 23.5 22.7 22.0 19.6 18.1 17.3 18.9 19.3 19.4 19.4 18.3

MEX| 29.7 29.2 28.7 28.3 27.5 27.5 26.7 26.3 24.9 25.1 25.1 24.0 24.7 25.0 24.9

MLT | 26.7 24.6 24.3 23.8 21.0 19.7 18.4 17.9 17.1 14.2 15.3 15.0 14.6 12.9 11.7

NLD | 20.5 20.1 19.1 18.7 19.1 19.0 18.7 18.8 18.3 14.7 12.9 13.2 13.2 12.2 12.2

NOR | 16.9 16.7 16.1 15.6 15.0 15.1 15.3 15.3 14.6 13.6 12.8 12.6 12.3 12.0 11.8

POL | 29.7 29.5 28.9 31.1 32.0 31.9 32.1 31.9 31.1 28.4 27.4 28.2 28.0 28.0 28.8

PRT | 254 25.1 24.3 24.5 23.6 22.9 22.8 22.7 22.2 20.7 20.8 21.6 22.6 23.2 23.0

ROU | 40.2 37.8 38.6 37.8 38.0 374 36.1 34.7 32.2 31.7 30.6 31.4 32.0 32.6 32.2

RUS | 22.7 22.4 21.7 21.8 21.1 20.6 20.2 20.1 18.7 18.3 20.1 20.0 19.9 19.4 18.0

SVK | 29.9 29.9 30.2 316 | 31.1 30.3 30.2 31.0 30.6 27.5 27.8 28.8 28.0 27.3 27.0

SVN | 32.3 32.6 32.3 32.0 31.8 31.1 30.7 | 30.2 28.7 25.9 26.0 26.5 26.4 26.2 26.2

SWE | 25.0 24.7 23.9 23.3 22.9 22.7 22.6 22.4 22.3 19.8 19.3 19.2 18.8 18.2 17.6

TUR | 344 | 348 34.5 33.8 | 33.7 | 33.0 | 33.7 | 32.6 33.2 31.1 31.3 31.5 31.4 | 30.7 | 31.6

TWN| 24.8 23.1 23.2 24.1 24.2 24.1 24.8 24.9 24.2 24.1 24.8 24.2 23.8 23.7 23.8

USA | 138 13.2 12.4 11.6 11.2 11.3 11.0 10.9 10.4 | 9.7 10.0 10.4 10.7 10.7 10.7




.0.12  Share of employment generated by the final demand for manufac-

turing products in market services (in %)

2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

AUS | 21.8 20.8 22.1 22.2 22.4 22.1 22.1 21.5 21.6 224 22.2 22.0 21.8 21.1 22.2

AUT | 13.7 14.0 14.7 14.7 15.5 15.8 16.5 17.2 17.7 16.6 17.5 17.6 17.8 17.6 17.5

BEL | 224 22.0 22.0 22.1 229 22.7 24.0 24.5 24.4 23.7 25.1 26.7 26.2 26.6 26.5

BGR | 7.6 7.6 7.5 7.7 8.0 8.3 8.5 8.3 7.9 8.8 9.3 10.2 10.2 10.5 10.2

BRA | 13.1 13.9 13.9 14.3 14.5 14.3 15.2 15.5 15.9 15.2 14.3 14.8 15.4 16.0 16.0

CAN | 245 24.9 24.9 24.5 24.6 24.4 24.8 25.6 25.6 24.1 24.4 25.1 24.8 24.2 23.8

CHE | 13.0 12.9 14.0 14.6 15.0 14.7 14.9 15.2 16.0 16.2 16.7 16.9 16.9 17.1 17.4

CHN | 8.7 8.8 9.1 9.6 10.2 10.9 10.7 10.2 10.2 10.6 10.7 10.7 11.3 11.9 13.0

CYP | 75 7.9 7.9 7.4 6.3 6.4 6.8 6.2 6.4 6.6 5.6 6.3 5.9 6.5 7.3

CZE | 82 8.7 9.7 10.4 11.0 11.2 11.4 11.7 11.5 11.3 11.5 11.5 11.4 11.6 11.5

DEU | 20.7 | 21.0 21.2 21.8 22.5 23.4 | 245 25.5 25.3 23.5 24.6 25.0 | 245 24.6 24.5

DNK | 14.8 15.4 15.4 15.4 15.7 16.7 16.5 16.8 16.9 18.4 18.1 18.4 18.0 18.1 18.3

ESP 11.7 12.7 13.4 13.9 14.5 15.3 16.3 17.0 17.8 19.9 22.6 23.1 23.5 23.8 23.8

EST 11.8 11.5 11.7 11.2 10.1 10.9 11.3 10.6 10.5 11.8 12.7 13.6 13.5 13.6 13.9

FIN 22.8 22.0 22.4 22.2 22.7 23.3 24.2 24.3 24.1 23.3 23.8 24.3 24.1 23.7 23.9

FRA | 26.1 26.6 26.4 | 26.0 26.5 27.0 | 27.9 28.3 28.5 24.8 25.1 25.8 25.6 25.5 25.8

GBR | 16.8 17.4 17.6 17.9 18.0 18.4 18.7 19.1 19.2 20.1 21.4 21.8 22.1 22.9 23.0

GRC | 10.7 10.9 11.4 10.9 11.5 12.4 12.5 11.8 12.4 12.7 13.7 14.1 14.7 15.1 15.4

HRV | 44 4.6 4.5 5.0 5.4 5.7 6.3 6.6 6.7 7.2 8.2 8.6 8.6 9.0 8.9

HUN | 89 8.9 9.5 10.7 12.2 13.2 13.3 13.7 14.1 13.1 13.3 13.5 13.0 13.9 14.0

IDN | 6.0 6.1 5.9 6.4 6.2 5.7 6.0 5.9 5.9 5.4 4.9 5.0 5.0 5.3 5.6

IND | 4.9 5.2 5.2 5.7 6.1 6.4 6.2 6.2 6.3 7.1 7.0 7.3 7.0 7.2 7.7

IRL 12.6 11.8 12.2 11.7 12.3 14.0 13.9 14.6 14.0 17.1 16.0 11.6 10.0 11.1 10.9

ITA 19.4 19.9 20.1 20.3 20.7 21.1 21.5 22.2 22.7 21.1 21.8 22.5 23.5 23.8 23.9

JPN | 16.3 17.2 17.3 17.6 18.2 18.4 19.2 19.9 20.5 19.9 20.3 20.0 19.4 19.5 19.7

KOR | 164 17.6 18.1 19.0 21.0 21.5 21.8 22.2 22.6 23.6 24.8 26.4 26.8 27.3 26.0

LTU | 8.0 7.6 7.1 6.6 7.0 7.6 7.0 8.4 10.1 10.4 11.7 12.5 12.2 12.1 11.9

LUX | 7.9 8.2 8.6 7.2 7.8 6.8 7.4 7.0 6.4 6.2 6.9 6.7 4.8 4.2 4.3

LVA 8.4 7.3 7.6 8.6 8.9 9.3 8.8 10.0 9.8 10.5 11.8 12.4 12.5 12.9 13.2

MEX | 3.8 3.6 3.8 3.8 3.7 3.9 3.8 4.0 4.2 4.5 4.5 4.5 4.4 4.6 4.7

MLT | 6.9 7.0 6.2 6.0 6.8 5.9 5.1 4.9 3.9 5.5 5.8 4.1 4.3 4.9 5.5

NLD | 24.8 24.4 | 23.3 23.5 24.7 | 25.6 26.3 27.6 27.1 25.8 25.0 25.8 25.9 24.2 24.3

NOR | 129 13.2 13.1 12.8 13.2 13.6 14.4 15.3 15.6 14.4 13.3 13.7 13.6 13.7 14.1

POL | 8.1 8.7 9.3 9.4 9.9 10.0 10.6 10.8 10.5 10.7 11.4 11.8 12.1 12.2 12.5

PRT | 88 8.6 8.8 9.1 9.5 10.0 10.3 10.6 11.0 10.8 11.7 12.3 12.8 12.7 12.4

ROU | 3.6 3.6 4.1 3.9 4.6 4.5 4.7 4.5 4.4 5.5 5.8 5.8 6.4 6.8 6.3

RUS | 5.0 5.5 5.6 5.7 6.1 6.2 6.3 7.0 6.5 6.6 7.1 7.3 7.3 7.8 9.1

SVK | 119 11.1 11.4 12.0 11.9 11.7 11.8 12.6 12.3 13.1 14.7 12.5 13.7 13.5 12.8

SVN | 11.6 11.9 13.1 13.3 13.5 13.1 13.8 14.3 13.9 13.8 15.5 15.7 15.7 15.8 15.9

SWE | 24.2 24.4 24.1 23.8 24.4 24.9 25.4 25.9 25.9 23.5 23.3 23.6 23.2 23.2 23.2

TUR | 4.5 4.7 4.6 4.6 4.6 4.7 4.9 5.3 5.4 6.6 6.6 6.9 7.5 7.4 7.8

TWN| 12.2 13.2 13.2 12.8 12.5 12.6 13.0 12.3 11.8 10.6 10.2 10.2 10.1 9.4 9.1

USA | 243 25.1 25.4 | 24.7 | 240 24.6 24.3 24.5 23.9 23.8 25.2 25.3 26.3 27.0 27.6




.0.13  Structural decomposition analysis of changes in the overall man-

ufacturing employment, cumulative changes for 2014 - 2000, in

%

Changes in

Common

Changes in Changes Changes in

Man. em- Changes in the use of the use of in the the share Changes in growth of

ployment the stuc- domestic domestic in- manufac- of man. the final de- labour pro-

growth ture of intermedi- termediates turing final expend. on mand struc- ductivity

index production ates (off- (insourc- demand total final ture and final

shoring/out- demand
sourcing) ing) structure demand volume

AUS 0.777 0.995 0.940 1.009 0.994 0.590 0.958 1.464
AUT 1.041 1.052 0.920 1.018 0.990 0.914 1.130 1.034
BEL 0.714 1.021 0.818 1.014 0.910 0.768 1.058 1.140
BGR 0.939 0.847 0.893 1.024 1.110 0.761 1.255 1.143
BRA 1.050 1.009 0.967 1.008 0.981 0.874 1.016 1.226
CAN 0.869 1.002 0.972 1.054 0.942 0.796 0.871 1.297
CYP 0.640 1.033 0.955 1.020 0.961 0.537 1.024 1.202
CZE 1.181 1.068 0.837 1.008 0.952 0.997 1.274 1.085
DEU 1.061 1.044 0.891 1.009 0.994 0.899 1.173 1.078
DNK 0.801 1.070 0.889 1.004 0.953 0.876 1.061 0.948
ESP 0.803 1.010 0.904 1.044 0.971 0.833 1.068 0.975
EST 0.964 0.999 0.926 1.010 0.907 0.817 1.389 1.003
FIN 0.798 1.095 0.878 1.008 0.994 0.834 0.918 1.082
FRA 0.738 1.025 0.892 1.009 1.011 0.734 1.001 1.078
GBR 0.556 0.990 0.897 1.027 0.952 0.613 1.013 1.032
GRC 0.913 0.908 0.964 1.024 0.882 1.097 1.028 1.023
HRV 0.808 0.916 0.946 1.008 0.976 0.899 1.048 1.005
HUN 0.868 1.014 0.846 1.010 0.919 0.893 1.166 1.047
CHE 1.108 1.003 0.953 1.036 0.931 0.949 1.059 1.197
CHN 1.457 1.093 0.968 1.073 0.919 1.028 1.019 1.335
IDN 1.325 0.937 0.977 1.040 1.049 0.829 0.877 1.825
IND 1.671 0.949 0.977 1.013 0.904 1.044 1.026 1.837
IRL 0.506 0.829 0.743 1.029 0.958 0.588 1.123 1.261
ITA 0.866 1.017 0.939 1.016 0.973 0.791 1.078 1.076
JPN 0.819 1.014 0.915 1.003 0.944 0.846 1.150 0.958
KOR 1.168 1.072 0.964 1.049 0.922 0.882 1.119 1.184
LTU 0.683 0.815 0.876 1.002 0.820 0.824 1.325 1.067
LUX 0.822 1.041 0.909 1.014 1.017 0.440 1.027 1.866
LVA 0.746 1.036 0.908 1.004 0.979 0.646 1.272 0.981
MEX 1.029 0.966 0.919 1.008 1.048 0.875 1.014 1.236
MLT 0.563 1.032 0.939 1.025 1.074 0.263 1.115 1.801
NLD 0.632 0.904 0.774 1.024 0.964 0.733 1.167 1.071
NOR 0.826 0.973 0.918 1.025 0.949 0.960 0.920 1.076
POL 1.021 0.978 0.945 1.018 0.928 0.917 1.233 1.034
PRT 0.816 0.987 0.932 1.002 0.961 0.806 1.209 0.946
ROU 0.659 0.871 0.935 1.024 0.909 0.888 1.027 0.953
RUS 0.796 0.988 0.973 1.056 0.931 0.766 1.000 1.099
SVK 0.999 0.984 0.845 1.004 0.914 0.766 1.389 1.231
SVN 0.843 1.010 0.875 1.004 1.045 0.634 1.411 1.017
SWE 0.779 1.023 0.930 1.026 1.005 0.750 0.986 1.074
TUR 1.304 0.964 0.834 1.023 0.959 0.965 1.060 1.615
TWN 1.149 0.974 0.943 1.057 0.898 0.973 1.115 1.215
USA 0.805 1.007 0.954 1.003 0.947 0.868 1.044 0.973




.0.14  Structural decomposition analysis of changes in the overall man-

ufacturing employment, cumulative changes for 2000 - 2007, in

%

Changes in

Common

Changes in Changes Changes in

Man. em- Changes in the use of the use of in the the share Changes in growth of

ployment the stuc- domestic domestic in- manufac- of man. the final de- labour pro-

growth ture of intermedi- termediates turing final expend. on mand struc- ductivity

index production ates (off- (insourc- demand total final ture and final

shoring/out- demand
sourcing) ing) structure demand volume

AUS 0.961 0.977 0.980 1.021 0.960 0.876 0.961 1.216
AUT 1.053 1.025 0.954 1.013 0.987 0.972 1.114 0.995
BEL 0.967 1.003 0.947 1.027 0.936 0.959 1.022 1.079
BGR 1.051 0.892 0.902 1.015 1.053 0.860 1.159 1.229
BRA 1.228 1.002 0.987 1.017 0.959 1.030 1.044 1.185
CAN 0.848 1.022 0.980 1.034 0.967 0.802 0.915 1.155
CYP 0.894 10.253 0.096 1.014 0.925 0.741 0.997 1.307
CZE 1.175 1.055 0.916 1.013 0.958 1.054 1.144 1.038
DEU 1.040 1.018 0.952 1.006 0.998 0.961 1.151 0.965
DNK 0.926 1.058 0.950 1.003 0.976 0.872 1.052 1.027
ESP 1.015 1.061 0.992 1.035 0.995 0.866 0.972 1.112
EST 1.011 0.987 0.953 1.019 0.911 0.804 1.215 1.183
FIN 0.954 1.019 0.937 1.008 0.988 0.929 1.008 1.073
FRA 0.931 1.044 0.949 1.007 1.001 0.895 0.982 1.062
GBR 0.800 1.044 0.951 1.006 0.967 0.789 0.992 1.057
GRC 0.952 0.926 0.956 1.011 0.949 0.864 1.009 1.287
HRV 0.922 0.938 0.961 1.006 0.978 0.930 0.993 1.125
HUN 0.914 1.001 0.919 1.007 0.916 0.921 1.089 1.073
CHE 1.063 0.989 0.964 1.015 0.942 1.027 1.073 1.059
CHN 1.404 1.037 0.947 1.029 0.942 1.003 1.134 1.297
IDN 0.938 0.935 0.987 1.054 0.964 0.886 0.929 1.215
IND 1.158 1.001 0.973 1.013 0.867 1.063 1.024 1.245
IRL 0.913 0.989 0.968 1.072 0.976 0.851 0.959 1.117
ITA 1.063 1.026 0.978 1.006 0.975 0.953 1.026 1.104
JPN 0.961 1.029 0.949 1.001 0.946 0.937 1.137 0.975
KOR 0.978 1.049 0.979 1.048 0.912 0.898 1.013 1.095
LTU 0.778 0.858 0.903 1.001 0.887 0.851 1.117 1.188
LUX 0.983 1.034 0.937 1.033 1.002 0.742 1.026 1.287
LVA 0.949 1.027 0.937 1.002 0.968 0.742 1.065 1.287
MEX 1.043 0.967 0.960 1.004 1.007 0.899 1.002 1.234
MLT 0.706 1.017 0.954 1.007 1.010 0.519 1.095 1.260
NLD 0.982 0.973 0.929 1.008 0.993 0.958 1.040 1.090
NOR 0.989 0.987 0.960 1.013 0.931 1.119 0.971 1.019
POL 1.103 0.999 0.975 1.010 0.948 1.033 1.134 1.010
PRT 0.896 0.989 0.967 1.003 0.962 0.818 1.102 1.077
ROU 0.755 0.897 0.970 1.016 0.961 0.867 0.982 1.045
RUS 0.941 0.950 0.973 1.075 0.928 0.864 1.018 1.160
SVK 1.122 0.969 0.869 1.001 0.952 0.870 1.310 1.226
SVN 1.010 1.008 0.897 1.004 0.986 0.783 1.290 1.118
SWE 0.943 1.015 0.965 1.010 1.004 0.906 1.042 1.006
TUR 0.871 0.979 0.908 1.011 0.939 0.978 1.007 1.048
TWN 1.141 0.997 0.949 1.039 0.908 0.987 1.115 1.163
USA 0.814 0.993 0.972 1.003 0.956 0.857 1.018 1.009




.0.15 Structural decomposition analysis of changes in the overall man-

ufacturing employment, cumulative changes for 2008 - 2010, in

%

Changes in

Common

Changes in Changes Changes in

Man. em- Changes in the use of the use of in the the share Changes in growth of

ployment the stuc- domestic domestic in- manufac- of man. the final de- labour pro-

growth ture of intermedi- termediates turing final expend. on mand struc- ductivity

index production ates (off- (insourc- demand total final ture and final

shoring/out- demand
sourcing) ing) structure demand volume

AUS 0.968 1.007 0.993 1.016 1.004 0.913 0.987 1.144
AUT 0.949 0.993 0.968 1.013 1.006 0.982 0.984 0.859
BEL 0.782 0.970 0.900 1.040 1.006 0.862 0.996 0.709
BGR 0.959 0.996 0.988 1.025 1.020 0.981 1.024 0.816
BRA 0.893 0.964 0.995 1.009 1.027 0.902 0.974 1.136
CAN 0.933 0.960 0.995 1.036 0.975 1.067 0.916 0.960
cyp i i 0 i 0 i 0
CZE 0.920 1.008 0.943 1.004 0.992 0.963 1.022 0.815
DEU 0.947 1.010 0.960 1.010 1.002 0.967 0.978 0.855
DNK 0.827 0.990 0.981 1.013 0.993 0.948 0.968 0.722
ESP 0.821 0.970 0.926 1.042 0.990 0.937 1.022 0.688
EST 0.845 1.010 0.981 1.007 0.974 1.025 1.071 0.679
FIN 0.880 1.016 0.940 1.032 1.013 0.982 0.920 0.751
FRA 0.816 0.962 0.958 1.026 1.012 0.875 0.975 0.736
GBR 0.698 0.944 0.929 1.037 0.979 0.804 1.007 0.594
GRC 0.979 1.014 0.982 1.042 0.988 1.044 0.998 0.809
HRV 0.930 1.010 0.994 1.017 1.006 0.982 1.010 0.748
HUN 0.918 0.988 0.955 1.017 0.976 0.974 1.024 0.753
CHE 1.000 1.005 0.988 1.026 1.003 0.953 0.983 1.032
CHN 0.979 1.019 0.995 1.027 0.974 1.007 0.957 1.259
IDN 1.031 1.032 0.993 1.029 1.061 0.931 0.965 1.365
IND 1.031 1.034 0.984 1.012 1.003 1.020 1.000 1.317
IRL 0.597 0.855 0.708 1.047 0.818 0.938 1.144 0.505
ITA 0.822 0.981 0.969 1.022 1.000 0.883 0.979 0.709
JPN 0.918 0.965 0.998 1.018 1.019 0.951 0.959 1.007
KOR 1.069 1.034 0.989 1.030 1.001 1.038 1.007 1.124
LTU 0.856 0.978 0.976 1.026 1.010 0.965 1.059 0.656
LUX 0.928 1.028 0.914 1.017 1.025 0.882 0.999 0.851
LVA 0.829 1.010 0.986 1.017 1.008 1.078 1.124 0.552
MEX 0.989 1.005 0.990 1.015 1.043 0.975 1.010 0.927
MLT 0.943 1.018 0.979 1.028 0.972 0.891 1.002 0.926
NLD 0.695 0.903 0.835 1.057 0.989 0.858 1.036 0.621
NOR 0.869 0.974 0.958 1.028 1.028 0.945 0.946 0.792
POL 0.861 1.000 0.985 1.021 0.988 0.880 1.036 0.745
PRT 0.897 0.986 0.987 1.018 1.006 0.962 0.984 0.800
ROU 0.930 0.950 0.961 1.006 0.974 1.060 1.029 0.759
RUS 1.040 1.042 0.992 1.014 1.019 0.997 1.004 0.932
SVK 0.876 1.006 0.967 1.015 0.977 0.975 0.974 0.797
SVN 0.871 1.010 0.982 1.015 0.982 0.966 0.976 0.732
SWE 0.852 0.965 0.966 1.035 1.001 0.940 0.959 0.777
TUR 1.006 1.008 0.991 1.024 1.009 0.988 0.978 0.974
TWN 1.060 0.990 0.986 1.019 1.006 1.006 1.011 1.123
USA 0.910 0.965 0.993 1.006 1.003 0.983 0.995 0.913




.0.16 Structural decomposition analysis of changes in the overall man-

ufacturing employment, cumulative changes for 2011 - 2014, in

%

Changes in

Common

Changes in Changes Changes in

Man. em- Changes in the use of the use of in the the share Changes in growth of

ployment the stuc- domestic domestic in- manufac- of man. the final de- labour pro-

growth ture of intermedi- termediates turing final expend. on mand struc- ductivity

index production ates (off- (insourc- demand total final ture and final

shoring/out- demand
sourcing) ing) structure demand volume

AUS 0.936 1.021 0.972 1.004 1.008 0.891 0.978 1.069
AUT 0.997 1.002 0.980 1.014 1.009 0.950 1.000 1.044
BEL 0.915 1.034 0.928 1.009 0.999 0.919 1.009 1.020
BGR 0.989 0.988 0.981 1.024 1.020 0.957 1.010 1.011
BRA 0.976 1.013 0.979 1.001 0.998 0.952 0.995 1.041
CAN 1.129 1.004 0.977 1.015 1.024 1.001 1.014 1.091
CYP 0.806 0.982 0.970 1.005 1.000 0.886 1.004 0.947
CZE 1.046 0.987 0.956 1.004 1.009 0.986 1.076 1.031
DEU 1.008 1.000 0.967 1.009 1.005 0.953 1.011 1.066
DNK 1.005 0.994 0.947 1.010 1.001 1.042 1.006 1.007
ESP 0.945 0.998 0.962 1.006 1.010 0.967 1.052 0.952
EST 0.997 1.004 0.978 1.007 1.008 0.999 0.983 1.020
FIN 0.947 1.014 0.977 1.024 1.019 0.929 0.989 0.998
FRA 0.962 1.013 0.970 1.008 1.009 0.933 1.016 1.015
GBR 0.977 1.020 0.987 1.061 1.026 0.964 0.940 0.984
GRC 0.966 0.987 0.989 1.035 0.981 1.052 1.012 0.914
HRV 0.908 0.978 0.979 1.003 0.992 0.949 1.044 0.962
HUN 1.009 0.996 0.960 1.021 1.011 0.995 1.016 1.011
CHE 0.992 1.021 0.983 1.014 0.981 0.944 1.013 1.040
CHN 0.978 1.046 0.998 1.034 1.001 0.989 0.966 0.947
IDN 1.329 0.992 0.982 1.006 1.022 1.009 0.969 1.357
IND 1.381 0.953 0.983 1.020 1.046 0.965 0.998 1.433
IRL 0.977 1.015 0.930 1.007 1.107 0.822 1.009 1.120
ITA 0.980 1.009 0.975 1.007 1.013 0.927 1.056 0.997
JPN 0.957 0.975 0.960 1.001 0.995 0.978 1.062 0.989
KOR 1.003 0.985 0.991 1.050 1.030 0.923 0.985 1.045
LTU 1.018 0.965 0.974 1.017 1.075 0.911 1.035 1.051
LUX 0.912 0.983 0.979 1.045 1.011 0.709 1.006 1.259
LVA 1.005 1.014 0.990 1.013 1.015 0.907 1.020 1.053
MEX 1.069 1.005 0.993 1.034 1.010 1.007 1.000 1.019
MLT 0.856 1.029 0.994 1.023 1.057 0.773 0.997 1.003
NLD 0.913 1.005 0.968 1.067 0.973 0.880 1.048 0.980
NOR 0.975 1.004 0.972 1.017 0.993 1.036 0.969 0.986
POL 1.029 0.956 0.989 1.008 1.016 0.994 1.039 1.030
PRT 1.015 0.992 0.982 1.007 1.009 1.007 1.064 0.957
ROU 0.994 1.003 0.986 1.020 0.975 0.981 1.017 1.014
RUS 0.881 0.989 0.973 1.004 1.023 0.912 1.001 0.976
SVK 0.946 0.973 0.957 1.047 0.992 0.927 1.063 0.994
SVN 0.985 0.989 0.982 1.017 1.022 0.945 1.063 0.971
SWE 0.948 1.024 0.980 1.011 1.006 0.903 0.978 1.052
TUR 1.336 0.990 0.981 1.006 1.022 0.946 1.048 1.350
TWN 1.016 0.968 0.983 1.020 0.990 0.975 1.001 1.084
USA 1.090 1.035 0.988 1.012 1.005 1.025 0.994 1.028




.0.17

Development of a price index in Slovakia, 1995 - 2009
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Source: Author’s calculations based on data from WIOD.org.



.0.18 Results of a deindustrialisation model, based on WIOD data in
current prices, 1995 - 2014



1°0>d 4 ‘600>d 4y ‘TO'0>A 4y
sosojuaIed Ul SIOLIO pIepuUR)S JSNqOY

ov ov ov ov o ov ov ov ov P! jJo JoquInN
296°0 6560 12570 9¢5°0 985°0 625°0 7850 T58°0 6750 poxenbs-y
PRl Reld 669 665 LGS PRl 66S 66S LG8 suoryeaissqQ
SHA SHA SHA SHA SHA SHA SHA SHA SHA g4 A1puno)
SHA SHA SHA SHA SHA SHA SHA SHA SHA Hq PwL],
(Te1°1) (8€1°1T) (zr1°1) (091°1) (960°1) (Le1°1T) (961°1) (00z°1) (891°1T)
Tv6°0- 788°0- 960~ 7870~ 7GL°0- 828°0- T98°0- 078°0- 978°0- jue)IsSuU0)
(96900°0)
*%xx9920°0 wswg [9p UuBW X aseaJoul  uew
(67.£00°0)
L0TO°0- wiswyg  [op  uew X pado[sasp
(zL10°0) (L210°0)
60¢0°0- G6¢0°0- K29 [op  urw
(0210°0) (v210°0) (€910°0)
(L530°0) (L0T0°0) (09200°0) (£6600°0) (65200°0)
¥L€00°0 92100 *8V10°0- ¢ee00°0- *8€T10°0- wswyg [op uew
(9170'0) (2270°0)
0T€0°0 ¥790°0 igod [ep uew
(e¥v0°0) (10900°0)
¥620°0 21900°0~ IV 9P uew
(8110°0) (0z10°0) (1210°0) (¥210°0) (6110°0) (0z10°0) (L210°0) (L210°0) (1210°0)
9110°0- 1H10°0- zs10°0" SV10°0- LV10°0- €V10°0- GGT00- 16T0°0~ 9v10°0- abs™ Aup
(622°0) (zez'0) (¢ez°0) (6€2°0) (0gz°0) (zez0) (9v2°0) (9vz°0) (¢ez'0)
GLT°0 99Z°0 ¥82°0 9.2°0 7270 692°0 682°0 €82°0 TLT0 Aup
(¥210°0) (¥210°0) (9210°0) (8210°0) (g210°0) (g210°0) (6210°0) (6210°0) (s210°0)
186000 76900°0 L¥800°0 682000 10000 £6900°0 GP800°0 82800°0 91800°0 abs™ doduyg
(££80°0) (9980°0) (9680°0) (8160°0) (g480°0) (0980°0) (2260°0) (¥160°0) (0880°0)
1160°0~ 1%60°0- 111°0- PIT'0- 601°0- G600~ e1T'0- 111°0- 01T°0- doduj
ue8™ [ejo], ue3d [ej0], uad [ej0], ua3d [ejo], ua3d [ejo], ua3 [ejo], uad [ejo], uad [ejo], uad  [el0], SHTIAVIUVA
(6) (8) (2) (9) () ) () (2) (1)




‘810" (OIA WOIJ ©)Rp UO Pase( SUOIJR[NO[RD S IOYINY :(924N0G

20 09T %91 86T ¥ST S¥I 9% LFPT GS¥%L CTPT OFT 9C€T CG€T 9€l 6€¢€l €¥FI -dwoe [ejo} uo aaeys

7'6CS €°CIVC L'¥8ET 6°C646C 8'161¢ 6°0C1¢ €CITC ¥'911¢ 6°¢0TE L'C80C ¢'790¢ 6°¢¥0C G'600¢ 7'¢86T 6°LG61 6°CE6T ‘dwe praop
G'€6 €69¢ 999¢ 0°C9¢ T1'8€E T1'80¢ 8°L0€ O'TTE ¥'V0E 6V6C 888C ¥'8LC 6°0LC 1°69C 9°CLC 8'GLT ‘dws ‘uew [e}0],
€€ 8¢y 09y ¢S ¥¥ 6Ty 89y 68y <¢6v 98 06V €8y I8y 69 <¢9v 1L moy
96y 09IT 9¢0T 946 <C6L €¥L 80L 0¢CL €c¢L 9¢,L TvL.L TEL 6TL L69 €89 799 SIoSTY
6'LG €891 8FLT 9LLT 9CLT T8YT V6Vl €G¥T 9LET T'8CT 0°02T 90IT 6°€0T O¥0T S LOT ¥OIT eurypD
L01- €17 Ty €1F 60y L0y &1y 8% ¥ 96y LSy <¢9F T.Ly 98y 908 07¢¢ 1D
00

V10C €10¢ <CI0C TIT0C OTO0Z 600C 800C LOOZ 900C S00Z ¥00C €00C <00Z T00C 000C
ad!

0 ur quotrdorduro [e10) uo areys ‘ojdood jo suor[[rur ur ‘JuotAojduro SULIMIORINURUL J00IIP [RO[D) G0



"810°(TOIA\ WOIJ BYep UO Pase( SUOIJe[NO[ed SIOYIY :2I4n0G

V'GET V'€ES 9'9CG GE€TS 968V T'89F CVIV L'ELV Q€LY €'99F ¥'GSV C'8EV 0'1¢v 066 8'06€ 0°'86€ 1ejor,
8%~ €99 8L¢ ¢C69 T09 669 169 6€¢9 079 6€¢9 079 8¢9 ¥I9 009 869 T19 moy
6'TL €'8¢c L0Ic C€6T 6°0LT ¥'L9T OFP9T T'99T 6991 <C691 &'TILT CTELT 8LI9T 7091 6°€ST 7961 sIasty
G99 ¥'I¥e 9°09¢ 9'€S¢ 6°09¢ L'€EC 0°GEC 6'9€C C'GEC G'9cc O¥IC 0961 T'98T T'E€LT 9TLT 6VLIT euryp)

€0 L0 L0 80 80 L0 90 L0 90 g0 g0 g0 G0 ¥0 70 g0 I9Y310
T'T 6°¢ 6'€ 6'€ 0y L€ €€ v 6°¢ g'e €€ c'e 6°C 8'C LT 8C S9d1AIOG

70 8'C 8'C 8'C 6'C LT G'c 6°C 8'C LT g'c g'c v'e €¢ €¢ ¢ Suranjoeynueln

8T V'L V'L V'L L. 'L g9 8L V'L L9 €9 19 L' q'g q'g 9'¢ LD

00
Vi

YI0C €T10¢ ZI0C TIT10C O0T0Z 600C 800C L0O0OZ 900¢ S<00C ¥P00T €00¢ <00C TO00Z 000CT

o[doad jo suor[[iuu ur ‘sjonpord FunmiorjnurwW I0J
purwWop [euly [RJO[S ) Ul SUOLIaI ISYJ0 pue )r) Jo uoljedmoiyred (g0



‘810" (O WOIJ ©)ep UO pase( SUOTJR[NIRD S IOYINY :924N0G

PHL 3’99 TF9 819 9.8 g'€g 8'€g 9C¢ 9IS 8'0S S§'0S LY 0LV FLV ¢6F 808  Telor
70 06 16 68 L8 L8 6 06 06 68 06 88 88 ¢8 ¢8 99 moyg
g'8 TLT 9'¢T 6€T CT'TIT 90T ¥orT 0T €0T €0T 20T 00T 66 86 ¥6 06 siosiy
0L S'8¢ 0°6¢ ¥'8¢ C'L¢ ¥'er 9'€C 6C¢ 6'1¢ T'Ig 9'0¢ 8'LT €LT 8L 00¢ S'1¢ euryd
IT- 90T ¢'0T 90T €'0T ¢0T 90T ¢0T ¢g'0T 90T L'OT 80T T'TT €11 91T L1T LD

00
P10C €102 CT10C TT10C 0TO0Z 600¢ 800C L00Z 900¢ S00CT ¥00Z €00¢ <00Z T00C 000C

udt

SOOTAIOS I0J PURWOP [RUY oY) Ul SULIMIORJNURI JO UOI}RISOIU]  [Z ()



