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1. Introduction

The high performances and results achieved by Gersiananufacturing industriesre
the main factors that make it the European Uniontst competitive country, at least
according to the general consensus. And that gapvdened in recent years. Table 1,
below, compares Germany with the major EU countriesed on the industry
competitiveness, industry sustainability and bussnenvironment indicators selected by
us among those provided by a recent EU report gou1)?

Table 1 — Germany (= one hundred) compared withntlagor EU countries

Industry modernity Industry Business
and competitiveness Sustainability Environment
France 91.0 50 85.0
Spain 68.1 90 86.8
UK 89.1 80 93.7
Italy 67.6 80 62.7
Germany 100 100 100

Source: EU (2011).

According to the three indicators shown in thedabihe German economy is not only the
most modern and most competitive in the EU, bub dlse most environmentally
sustainable and business-friendly. Table 1 shoasttte French and UK economies are
closer to Germany in all except the sustainabifiyicator, highlighting the broader gap
between Germany and the Italian and Spanish eca&somi

Nevertheless, those indicators do not help to @xple great success of Italian firms in
the global marketplace, despite the fact that thléah economyis less efficient and less
competitive. To discover the reasons for this gagearchers need to investigate and
analyze questions such as “why does the gap tenshtiok when the focus is on
internationalization?”; “is that success strengdteby simple, partly exogenous factors,

! Figures for each group and each country correspmthe simple average of the ratios (shares
or increasing scores) of each country shown andn&ey (= one hundred). The indicators used
in this article for “industry modernity and comgigteness” are: labour productivity per person
employed in manufacturing, 2010; share of sciened technology graduates (% of the
population of the twenty-twenty-nine age group)020R&D performed by business (% of
GDP), 2009; share of innovative enterprises asat #e total number of enterprises, 2008; real
effective exchange rates deflated by nominal @fiblr costs (total economy) against a panel of
thirty-six countries (1999 = one hundred: Q4 20I)e formula applied in this latter case is: -
[(Q4 2010 country/ Q4 2010 Germany) — 2].

The “industry sustainability” indicator is based 8RO, intensity in industry and the energy
sector” (2009 compared with 2000), disregarding“greergy intensity of environmental goods
as % percentage of exports of goods” indicatorhés would further enlarge the gap between
Germany and the other countries. The “businesg@mvient” indicator is based on: “satisfaction
with the quality of infrastructure”; “legal and nalgtory framework”; and “burden of government
regulation”.

2, Even disregarding traditional consumer goodsy lemains among the world’s top five
exporters, as shown in table 2.
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such as the common currency or the impact of tternational financial crisis?”; and,
not least “can the Italian economy truly be defimsdwveak in relation to the other major
EU economies given the success of the Italian fimtee world markets?”.

This Special Issue diconomia e Politica Industriale/Journal of Indusireand Business
Economicsaims to shed light on the reasons for the diffeesnbetween Germany and
Italy through the discussions of five research pmp&he contributions compare the
microeconomic features of the two countries ancestigate the competitiveness and
internationalization of their economies. This iwolnotion provides the reader with a
structural overview to enable them to better undesthe comparison, underscoring the
few similarities and the main basic differenced ttaracterize the two countries. It also
provides a summary of the topics discussed in @fc¢he five articles and reflects on
why we believe the contributions offer an origimeflection on the theme that inspires
this Special Issue.

2.Structural overview of Germany and Italy: similarities

Industry’ is a significant driver of both the Germany and ttalian economies, usually
considered the EU’s most “industrial” countries.tiBeconomies feature the highest per
capita values of industrial production in the wofl@ermany ranking first and lItaly
second, with Japan a close third). The weight dfieradded and employment on their
respective total values underscore the importahagdastry to the economies of the two
countries, but the global impact of the U.S. finahcrisis and its fallout on other world
economic sectors, starting autumn 2008, have catisesk percentages to contract.
Nevertheless, the per capita results achievedéwib countries remain higher than both
the EU average and that of other comparable EU tdesn Further, the differences
between Germany and Italy, on the one side, anddagt the other major EU countries
and the EU average, on the other, have wideneédent years, and the German and
ltalian industrial sectors have been able to fdfithe crisis better than other countries.

In Germanythe value-added weight of industry was similar hattof employment in

2000 but had far surpassed it in 2010, attestirthedoost in industrial productivity that
has favoured the German economy in recent yearswvelsely, Italy recorded a
continuously higher ratio of employment in industoyvalue-added, implying that the
Italian industrial productivity grows less thanttloé other sectors.

The significantly high levels of worldwide manufaghg exports attest to the major role
played by industry in the German (Germany was tloeldis largest overall exporter
before being recently overtaken by China) anddtakkconomies. Those export market
shares have remained fairly constant over time) wislight increase in the share of the
German manufacturing exports and a slight decrealalian manufacturing exports. In
fact, Germany and ltaly were the only economies sehexport market shares were not
seriously eroded by the growing competition frone tBRICs and other emerging
countries. However, from the microeconomic viewpoithe German economy
outperformed the Italian economy, although thigetatecorded a better-than-average
performance versus other European economies.

3, Herein intended as all manufacturing sectorsjnmgiand quarrying; and the services produced
and distributed by utilities, excluding local pubtransport.



Table 2 — Main similarities

Year Germany Italy France Spain UK EU-27
Industry value-added (incl. 2000 25.3 23.3 17.8 20.9 22.0 22.4
energy, excl. construction)
/Total gross value-added (%)
1)
Industry value-added (incl. 2010 24.0 19.2 12.5 15.8 15.6 18.7
energy, excl. construction) (2009)
/Total gross value-added (%)
2)
Industry employment (incl. 2000 25.1 24.3 19.8 19.9 18.2 221
energy, excl. construction)
/Total employment (%) (3)
Industry employment (incl. 2010 21.8 20.4 14.8 14.2 11.6 17.8
energy, excl. construction)
/Total employment (%) (4)
Market share of total world ~ 2000- 11.2 4.9 6.3 4.7
manufacturing exports (at 2003
current prices and exchange (avera
rates) (%) (5) ge)
Market share of total world ~ 2004- 12 4.8 54 4
manufacturing exports (at 2008
current prices and exchange (avera
rates) (%) (6) ge)
Family-owned firms/Medium 2009 89.8 85.6 80.0 83.0 80.5
and large firms (source:
EFIGE survey) (%) (7)
Family managers in medium 2009 84.5 83.9 62.2 79.6 70.8
and large family-owned firms
(source: EFIGE survey) (%)
(8)
Family managers in medium 2009 28 66.3 25.8 35.5 10.4
and large family-owned firms
(source: EFIGE survey) (%)
(9)
Stock market capitalization 1996 21.8 18 31.8 119.5
/IGDP (%) (10)
Stock market capitalization 2006 43.3 63.3 80.4 139.1
/IGDP (%) (11)
Corporate bank financing 2000 32.8 63.9 21.9 57.8 36.4

/External financing (%) (12)

Sources: (1) to (4) Eurostat; (5) and (6) CentradstConfindustria (2010); (7) to (9) Bugamelli dt a

(2011); (10) and (11) Franks et al. (2007); (12)cBeDemirgiic-Kunt and Maksimovic (2008).

Table 3, below, shows the ranking of the two caaatcompared with China in terms of
export performance (one of the drivers of intewraiization) based on the trade
performance index (TPI), an indicator provided {lyilby the WTO and UNCTAD. This

indicator? shown alongside the “world market share” indicamphasizes Germany’s

*. The TPI summarizes twenty-two simple indicatdrthe trade competiveness of a country in a
group of sectors. Including raw materials (not edesed in table 3), each country has fourteen
different TPIs, each related to a different grofigexctors. The TPI and technical notes for 2006
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world leadership (or co-lead) position in nearlyelv manufacturing sector except for
“leather products”, “consumer electronics” and thiag”. The TPI overlap of Germany
and Italy in some sectors mostly concerns interatedtonsumables, investment goods
and household consumer durables, specifically thasanufactures”, “non-electronic
machinery” and “textiles”. However, Italy’s TPl dang in the other product groups,
where Germany is world leader, is erratic and dmats Germany in the “clothing”
sector. Sectoral competition from China seems diein the sectors led by Italy. This
asymmetry between Germany and lItaly in relatio@himese competition is discussed in
several of the articles published in this Spedalié.

Table 3 — TPI comparative analysis of exports, 2010

Countries— Germany Italy China

World World World World World World

export export export export export export

market market TPI market market TPI market market TPI
Indicators share % share rank rank share % share rank rank share % share rank rank
Manufacturing
sectors
Processed food 8.0 1 1 1.8 16 37 3.8 8 23
Wood products 10.3 1 1 2.9 9 23 6.1 4 36
Textiles 5.4 2 2 5.3 3 1 31.2 1 3
Chemicals 11.3 1 1 3.1 12 23 5.8 4 25
Leather products 3.8 5 14 11.8 2 1 35.7 1 3
Basic manufactures 10.3 2 1 4.7 5 2 11.6 1 3
Non-electronic
machinery 9.3 2 1 6.4 5 2 10.2 4 10
IT & consumer
electronics 3.8 6 12 0.7 21 25 36.3 1 5
Electronics
components 8.8 5 1 2 11 14 16.7 1 34
Transport equipment 17.3 1 1 3 10 20 6.3 6 13
Clothing 4.8 3 15 5.7 2 1 36.8 1 2
Miscellaneous
manufacturing 9.9 3 1 4 6 2 17.9 1 9

Source: UNCTAD/WTO.

While the export focus of the German and ltaliamuofacturing systems is high, the
companies of each country adopt completely diffeaperating methods. In this Special
Issue, Foresti and Trenti (EPI Special Issue, 2Gkg8ue that Italian firms are more
“responsive” than German firms when tapping intovrmearkets, and show a distinct
ability to identify even modest business opporiesitOn the other hand, German firms
are more focused on establishing a continuous,-ferrg positioning in their respective
foreign markets, and on creating external oppotiesior the domestic supply chain as a
whole. The intensity of the internationalizatiorogess in the two countries also differs,

can be found at http://legacy.intracen.org/apphiddeCom/Documents/TradeCompMap-
Trade%20Performance%?20Iindex-Technical%20Notes-EN.pd



although both chart the same course. Accordingotauthors Guerrieri and Esposito
(EPI Special Issue, 2012), the inbound and outbdtDtdflows, even though high and
increasing in both countries, were less marked dkerpast decade in Italy than in
Germany. International off-shoring is also considera strategic lever of the
internationalization of production, although thedewce on this topic is lessbundant
and more erratic. Breda and Cappariello (EPI Spdssue, 2012) cast light on how
Italian manufacturing firms have developed faiitpigar import policies for intermediate
inputs to those adopted by the German companigsch suggests that the new forms of
competition emerging in recent years have drivem rtiost dynamic Italian firms to
launch not only structural reorganization but ateorethink their degree of vertical
specialization (Arrighetti and Trau, 2012).

Another well-known aspect shared by both countigegheir approach to corporate
governance. For historical reasons, the capitah@$t German and Italian firms often
closely held, i.e., it is either in the hands oé tounder’s family or his descendants,
which explains why the stock markets of the twoneroies have fewer listed companies
than those of the United Kingdom and the UnitedeStaThat situation clearly has an
impact on both the ownership and the managemeafioh (as attested to by the number
of managers appointed from the founder’s familgleiy, regardless of whether the firm is
young and small in size or a more seasoned andrlargerprise (usually still classed as
an SME), which can be defined as quality laddedsadten rank among the world leaders
of a niche market segment (Simon’s “hidden changlioh996). However, the fact that
the firms are run mainly by managers appointed fraithin the founder’s family circle
could be another explanation for the different apphes to research and development
and innovation taken by the two countries.

Lower recourse to the equity markets to finance hmsiness could be the main
characteristic of both Italy and Germany. Neveghg] the dependence of companies on
bank financing, one of the main features sharedsbymany and Italy (the so-called
“bank system” as opposed to the “Anglo-Saxon sw@athange-based system”) seems to
be less important now, and is a source of divergémtween the two countries.

Both economies feature a highly dynamic set of ditmat achieve higher-than-average
performances and share specific traits (Arrighatil Trau, 2012; Venohr and Meyer,
2007).The firms of both countries build long-term relaships both within the firm and
with key external partners, enabling them to foaus and dominate niche market
segments worldwide, leveraging product technologyel leadership, attentive customer
relations, and a strategy of continuous improvernt@optimize operational efficiency.

3. Structural overview of Germany and ltaly: differences

Clearly, the traits of the German and Italian ecoies differ significantly and, in our
opinion, the biggest differences are structuralstiyaelated to the size of the firms, the
quality and supply of human capital produced by édeicational system, the export
policy, and the government research policies impleted and their practical relation to
the economic interests of the relative coufitiyot only the strategies implemented by
each firm but also these structural factors playaor role in the internationalization
strategies of the two countries, and so are wodloser look.

®, Guerrieri and Esposito (EP| Special Issue, 2062)a different methodology to underscore the
more significant role played by off-shoring in Gemnmfirms.

® Some researchers emphasize the differences inotkeand in the behavior of the worker-
managed institutions (trade unions and work coynaihich we recognize but are not able to
assess the weight of.



3.1. Firm size

The size of the companies is maybe the most sogmifi difference between the two
countries. We know that that gap is not sectortedlagiven that the size of German
firms is far bigger than their Italian counterparisany NACE group (see the rows two
and three of table 4 for an example). The largee sf the German firms translates into
an economic advantage for the country, as attdstdxyy the positive correlation of the

size of each enterprise with productivity, the ®mdy to innovate, the orientation to
export (spurring an increase in the ratio of expdtottotal sales), the export of products
with higher technological features, and strategiés internationalization. The recent
counterfactual analysis conducted by Barba Navaeetl. (2011) indicates that if Italy‘s

industrial features matched those of Germany, alativa terms of firm size, Italy could

greatly increase the volume and value of its exgort

Table 4 — Main differences

Year Germany Italy France Spain UK EU-27
Firm size as percentage of EU-15 average (1) 2003 58104 0.98 0.68 1.58
2
Average firm size in manufacturing (2) 2009 35.8 13.8 11.7 20.0
Average firm size in the leather and footwear 2009 19.6 8.7 13.4 8.6 12.4
sectors (3)
Average firm size in the electrical machinery 2009 80.1 10. 355 30.0 22.8
sector (4) 6
New doctorate graduates/25-34 age group (5) 2009 6 21.6 1.4 0.9 2.1 1.4
Population with tertiary education/30-34 age 2009 29.4 19. 43.3 394 414 32.3
group (6) 0
R&D/GDP (%) (7) 2000 245 1.0 215 091 1.81 1.74
5
R&D/GDP (%) (8) 2000 245 1.0 215 0.91 1.81 1.74
5
EPO energy & environment patents/total EPO 2007 6.2 4.7 5.5 6.1 5.8
patents (9)
Environment and energy-saving objectives as 2000 22.3 0.6 3.3 0.6 2.9 9.3
percentage of non-crisis State aid (10)
Environment and energy saving objectives as 2010 348 5.2 3 14.9 29.2 19.6
percentage of non-crisis State aid (11)
Environmental goods/Total exports (%) (12) 2010 51.20.3 0.46  0.83 0.62 0.77
8

Sources: (1) Pagano and Schivardi (2003); (2)-(ap8melli et al. (2011); (5)-(8) EU, IUS (2010, 2011
(9) OECD (2012); (10)-(11) EU (2012); (12) EU (2011

3.2. Quality of human capital

According to several OECDanalyses, only a relatively small percentage efIthlian
population has completed their regular studies @athed a qualification. This factor,
which translates into a poorly educated or unskil®rkforce, means that Italy’s supply

. See OECD (2011).



of human capital might satisfy the labour demanidaam-specialized industry sectors,
but not those that operate in medium/high technoédgsectors. On the other hand,
Germany produces a workforce with higher educatigualifications than Italy, even
though the impact of that variable on industryas &s simple.

According to the comparative analysis based on hbenan capital indicators for
Germany and ltaly performed by Clemens and Schueng@®| Special Issue, 2012), the
educational level of the Italian population is sigantly lower than that of the German
population. However, Italy has started to bridgat thap and is enjoying a growth trend
in the number of ltalians to complete secondary #ermtiary education, which has
significantly increased educational levels over phast ten years. Moreover, the younger
population has a significantly higher level of solag than their predecessors, which is
expected to further boost educational levels in yhars ahead. Nevertheless, Italy’s
educational levels remain the lowest in Westerrogey and the country has even been
overtaken by nations such as Finland, where edutdtilevels lagged even ltaly’s
(Toniolo, 2011). While the shortage of human capi@s not prevented the country's
economic growth in the past — in fact, several kErlsdbelieve it has actually favoured it
— this will hardly be the case going forward. lotfahe scarcity of human capital will not
only stunt Italy’s growth and development in thehigological and scientific arena, but
also blinker it to modernity’s global dimension artdus, stop it from acquiring the
mindset needed to understand and interact withwibidd’s diverse cultures (Toniolo,
2011).

Quality of management is another factor. Recentrdmrtions to the literature (Bloom

and Van Reenen, 2007) have shown the significapaainon firm performance of the

widespread adoption of appropriate managementipeactHowever, the highly diverse
management practices adopted is a further factar ¢bparates Italy and Germany.
Bloom and Van Reenen (2010) observed that on theagement practices scorecard,
Germany ranks at the top, while Italy ranks midveégng with several other European
countries (France, United Kingdom, Ireland and Rd)athat score significantly lower

(intermediate) points.

3.3. Export policy

Italian firms tend to adapt their offer to the dewmastructure and to exploit market
opportunities in a extensive but episodic way. Tdpproach contrasts strongly with the
behaviour of the German firms, which tend to expora smaller group of countries but
in a more significant and continuous way. On theeohand, the product export mix has
changed significantly in both countries over tirkeresti and Trenti (EPI Special Issue,
2012) point out that Italy has increased the weajHow price goods on total exports in
2009, albeit reduced with respect to 2000. In teohdigh price products, Italy is
recording a positive export growth trend, even giothe gap with Germany remains
substantial and that, meantime, this latter hasialseased its market share of high price
exports

The same authors also emphasize the differenceterms of geographical export
specialization. German exports to the dynamic Asrarkets are greater than those of
Italy, while Italy focuses more on supplying goddsareas of slower growth, such as
South America, North Africa, and the Middle East. garticular, Italy and Germany
differ significantly in terms of their positioninigp the BRIC economies. While German
exports to China and Hong Kong, for example, hatered brisk growth since the early
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2010s, Italy, which already started from a low liasgerecorded a negative trend and did
not regain the ground lost until the close of tleeatle, when it returned to its start level
(Foresti and Trenti, EPI Special Issue, 2012).Hars as underscored by Guerrieri and
Esposito (EPI Special Issue, 2012), compared waliah firms, German firms have been
able to more effectively exploit the opportunitggsarked by the opening up of the global
markets that began in the late nineties, with #reelfits perceived by both the supply side
(increasing fragmentation of production and extemsif the division of labour) and the
demand side, accelerating the market entry of emgigpuntries and making full use of
Europe’s return to monetary stability. On the othand, Italy’s strategic approach to
geographical market diversification is less rewagdwith respect differs to that of
Germany.

3.4. Research policy

In structural terms, both private sector and stateled R&D activities in Germany cover
a far broader spectrum than Italy’s. That significgap is attested to by all the indicators
used, whether an input or an output of the scientifocess. Firm size dictates the extent
of R&D activity carried out, therefore the Germamfs’ high rate of R&D investment is
partly a result of their size (and partly becaumsesé operate in sectors where innovation-
driven competition is more straightforward). On thier hand, the state’s scope for
R&D investment seems less dependent on structssakes and more related to policy
issues. This was good for Germany. The speciabzadtf German R&D in renewable
energy, energy-saving and environmental produatissanvices is driven by the choices
of the different German governments and the wayegowent funding is allocated. To
date, we can observe two outcomes:

1. a strong reduction in CGQOemissions not due to the recession (as was theinas
Italy); and
2. a push to develop the “green” industries, which &asbled Germany to lead the

world in this sector, leaving other Western cowstrbehind. Unlike Germany,
Italy’s uncertain approach to the energy sector, antbre recently, the
government’s decision to develop (at an unforturiise) a nuclear industry has
brought no benefits to the country’s industrial ggkzation, although government
incentives to use renewable energy sources haveledslight reduction in CO

emissions.

The contribution of Clemens and Schumacher puldisteze indicates that, in addition to
the reduced endowment of human capital and tecgiwaloknow-how, the gap between
Italy and Germany in developing knowledge-intenspreducts can be attributed to
significant differences in the country innovatioystem. Analyzing the different
components of the DIW aggregate innovation indicatBermany is particularly
successful in networking innovative firms and reskainstitutions, while its major
deficiencies are related to the financial supportifinovation and the founding of start-
ups, as well as the regulation of the final markéts contrast, Italy shows a poor
performance in all the items that make up the eidic

A sector analysis particularly highlights thesefat#nces. According to Rolfo and
Manello (EPI Special Issue, 2012), in the mechdreagineering industry the German
firms pursued an intense growth strategy to in&dheir size in 2000-2010, involving
the merger of large companies into corporate graapd technical updating. These
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processes have been implemented mainly by the mdgifinancial, local and national
institutions and have enabled its industrial sedtrachieve not only competitive
advantages but also to spur technological innomatitaly has taken similar pathways
too, but the pattern ensuing from the changes ierdspersed and uncoordinated. If, in
Germany's case, as Rolfo and Manello (EPI Specssiud, 2012) highlight, the
impression given is that of a choral process, tictupe painted by Italy is a pixilated
scenario of individual initiatives. Over time, Geny has established a national
industrial system that connects and meshes witloitapt local hubs and branches across
the country, whereas in Italy, instead of workiranti-in-hand to develop a coordinated
and multi-centred national industrial system, tbeal agglomerations have passively
absorbed the impact of the change brought abottidindividual efforts of the firms.

In our view, such a comparative approach is woutsping further, but the focus should
shift to a set of specific sectors and the strategf internationalization implemented by
the leading firms of both countries. However, tvauld mean adding a new item to the
research agenda (or as the theme of a later i$shis gournal).
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Abstract

The aim of the paper is to analyse the performaand characteristics of the
manufacturing sector in Germany as compared ty éat against the background of the
Euro countries as a whole. We explore the factdoament and compare specialisation
patterns in production and foreign trade with respe three aggregated industries:
resource-intensive, labour-intensive and knowledgensive products. The analysis will
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1. Notion of “international competitiveness”

The notion of “competitiveness” is taken from thealysis of individual enterprises and,

in many studies, microeconomic indicators suchraslabour costs or market shares are
applied at the level of the overall economy (BugkRass and Prescott, 1988). From this
viewpoint, the international competitiveness ofacaur@iry improves when it increases its

share of world exports and when unit labour costsvgat a slower pace than those of
other countries. Given that factor costs, such agew, interest rates and the prices of
intermediate goods, are liable to higher fluctuadiover shorter periods, the price or cost
competitiveness can be understood as a temporaantadje (Boltho, 1996).

However, unlike companies, countries do not compeja@nst each other. There is no
“Germany incorporated”, there are various groupplayers in the economy which have

different interests (Krugman, 1994from the perspective of an overall economy,
increasing competitiveness does not equate to Brgoas much as possible at a low
price but to spurring national real income to ahkiglevel. In addition, a negative trade

balance is not evidence of lower competitivenesd, reeither is a positive trade balance
an indicator of greater competitiveness. In comtrager-temporal preferences, age

distribution, population growth, business cycleggyovernment debt are more important
factors from a nation’s perspective (Obstfeld ang@tf, 1996).

An alternative approach therefore would be to redetthe competitiveness of an
economy by arguing that the ability to sell is tio¢ only important factor but also the
ability to earn. The decisive question is not tugé size of world market shares are and
how they change, but whether, in the long-terme@momy can maintain its level of real
income as high as possible and chart a stable €a@iresconomic growth. Based on that
approach, indicators such as GDP per capita outapductivity describe the market
success of a country and taking account of impbrgancess factors such as investment
in human capital, R&D expenditure and investmenthysical capital (Fagerberg, 1996;
Porter, 1990). Therefore, more than the share ri@igo or domestic markets, the focus
should be on the production structure and on theceatration of high quality, high
technology exported goods sold at high prices rathan on exported goods of low
quality with low tech content and low prices (LalMeiss and Zhang, 2006). Thus, a
nation’s competitiveness depends on both long-texrhnological capacity and shorter
term advantages, such as wages, interest ratab@pdces of intermediate goods.

The analysis presented in this paper focuses dmadagical strength, adopting the
methodology of empirical research applied to then@e economy and conducted in
Germany, comparing it to other highly developedntoas. The concept and practice of
this research are presented in Schmoch, RammeLegidr (2006), spanning from the

origin and implication of knowledge to the markaeteess of knowledge-intensive goods
and services. Empirical results and policy reconmuhaénons are published in the annual
reports of the Expert Commission on Research andvition (EFI) and the special

reports of the research institutes invol¥ed.

8 The reports are available at www.e-fi.de. Thesimecent contribution of DIW Berlin on
economic structures, productivity and foreign tradénternational comparison can be found in
Belitz et al. (2011a).
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On these methodological grounds, the paper analylsescompetitiveness of the
manufacturing sector in Germany compared with lgadgl the whole of the Euro (twelve)
countries’ The paper is structured as follows: section twol@es data on human capital
and the national innovation system, considered riwst important determinants of
technological competitiveness. Endowed with a higtepacity for innovation, and as
suggested by the international trade theories thete comparative advantage to
differences in factor endowment, Germany shouldpexialised in knowledge-intensive
manufacturing. Section three analyses the producial foreign trade specialisation of
Germany, Italy and the euro zone and comparesethéts in three industries aggregated
according to whether their products are resourtagive, labour-intensive or
knowledge-intensive. Section four then analyses itnpact of changes in price
competitiveness. The paper uses unit labour cestsraeasure of the real exchange rate
because of the fixed nominal exchange rates betwaem countries. The final section
presents the paper’s conclusions that German indusstrong position is mainly
achieved through technological strength supportethb increasing competitiveness of
its prices compared with other countries in theoeaane.

2.Human capital and innovation

The most important factor that determines the ltmmgy development and thus the
“competitiveness” of nations is the human capitakk of an economy (Barro, 1992;
Rom?or, 1990). Commonly used single indicators aags/ of schooling and adult literacy
rates.

A comparison of indicators for human capital in @any and Italy shows that the

educational level of the Italian population laggngiicantly behind that of Germany, a

situation that is also reflected in the resourgesested in research and development
(table 1). Italy has been narrowing the educatiap, given that ten years ago it had a
considerably lower percentage of population withledst a secondary or tertiary

education and that the percentage is now highaeh#younger population, which means
that the educational level of the Italian labouc#should increase further.

Building technological capacity is a creative antkeiactive process that involves more
than human capital and occurs within a system emsg institutional regulations and
organisations. Freeman (1995) defined these “naltimmovation systems” as «networks
of institutions in the public and private sectorosh activities and interactions initiate
and diffuse new technologies». Similarly, in Nel¢@893), the term national innovation
system refers to the enterprises, institutions,samcbunding conditions that influence the
process that fosters innovation. The national iation system is the primary factor in
the “DIW innovation indicator” (Von Hirschhausest al, 2009), which evaluates the
ability of countries to create and transform knalgle into marketable products and
services?' DIW uses a system of indicators that provides mpmsite indicator of

° The Euro (twelve) countries are Austria, Belgiuamland, France, Germany, Greece, lItaly,
Ireland, Luxembourg, Netherlands, Portugal, andrSpa

% Human capital is defined as stock of skills, cerepces, knowledge and personal attributes
embodied in ability that is paid at the market r#tteannot be equated with general education and
experiences, but instead is influenced by comhonatof both (Becker, 1964). The labor-specific
part of schooling, literacy, health and other festoan be approximately summarized by income
per capita (Knowles and Owen, 1995).

I See Belitzet al. (2011b) for a more detailed presentation of thehosdlogy and data
processing. Unlike other innovation indicators, B8V innovation indicator covers the societal
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innovative capacity as well as a detailed profilestoengths and weaknesses. More than
one hundred and fifty individual measures are ntetgecalculate an overall indicator for
Germany and sixteen other highly developed countrie

Table 1 — Indicators of human capital in Germany &aly, 2009

Population with
secondary education (%)

25-64 age group 84 41

25-34 age group 86 69

Population with tertiary
education (%)

25-64 age group 25 14
25-34 age group 24 20
Education spending (%
of GDP)
-2007 4.7 45
R&D spending (% of
GDP)
-2008 2.6 1.2
For information: GDP 3510
per capita 2009 (US- 40,700 0
dollars)

Source OECD (2011a); STI Indicators (2010).

Figure 1 — Composition of the DIW innovation indma

Innovation indicatc

1/8

Social climate

Innovation system

| Educatio /‘/l\R&D [\I\ Financing |

| Competition| | Networking |

| Implementation | Demand

Private Sector

Source Belitz et al. (2011b).

innovation climate. The innovation system comprisekural and political components which
could explain weaknesses in “traditional” systermponents. The innovation climate correlates
positively with traditional factors of the innovati system and provides further insights to help us
understand national innovation systems.
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The innovation system ensures that highly qualifiedividuals (education), new
knowledge (R&D), and sufficient capital (financingdme together in the process of
innovation and that key players in innovation —tigatarly companies — are responsive
to impulses from partners (networking), other cotitpes (competition) and national and
international customers (demand) and implement ngreducts, services, and
organisational solutions (implementation). Eaclthefse seven areas is underpinned by a
number of separate indicators, which, taken togefhievide a measure of the strength of
a national innovation system. The “systemic strightjtat is calculated in this fashion
has a weight of seven to eight in the overall iraimn indicator.

Moreover, a country needs a favourable social ¢knt@ encourage innovation, which is
the final factor in the overall assessment. Cledhgre are implicit risks in the effort to

develop new technologies and products and, in cmdre innovative, a society must
have both the desire and the will to change, must tthe actors who bring about
innovation, and hold a fundamentally positive — bat necessarily uncritical — view of

science and technology. For this reason, publiniopiis evaluated through the results of
surveys conducted on the process of change, soaptal, trust, and science and
technology to arrive at an assessment of a cosrsngcial climate for innovatioff.

This “climate indicator” has a weight of one to lgign the overall assessment. In the
overall ranking of the seventeen technologicalbdiag countries in the 2009 innovation
indicator, Germany classified as mid-range of theveyed group, while the U.S. took
first place (figure 2a) and Spain and Italy platast. Drawing a distinction between the
various components of a country’s national “innasatsystem” and its “social climate

for innovation” produces an “innovation balanceeth¢hat highlights the strengths and
weaknesses of Germany and lItaly relative to otbanties (figure 2b).

Figure 2a — Innovation capacity
Figure 2b — Innovation capacity of Germany of seldaountries, 2009 and Italy lspmponents, 2009

USA 7.0C Rank
Switzerland 6.92 1224 E €7 €& €1011121314151617
Sweden 6.7¢ | )
I:l):inlandk Gﬁiif I| Education Italy n
enmar| b
Research Germany
ianada 50/ I| y X
apan 5.27 :
Netherland ,_ Implementatio K\\§ +I
Germany ] ! —— )I
1 Fi
Great Britain 4.78 i inancing ——’,'
South Kored 4.41 ] i Network ‘t”” (
France 4.2¢ | H
Austria 4.1F | i Demand \k\ »l
Belgium 4.14 | H B L.
Ireland _| i Competition )I
Spain
|tpa|y 1 H Climate_ for ‘
| | Innovation

1 2 3 4 5 6 7 Total rank 2009
Source Belitz et al. (2011b).

2 There are two common sources that compare aititofi societies in an international context.
While World Value Survey data were especially usedonsider openness to new technologies
and formation of social capital, Eurobarometer datdudes people’s trust and concerns about
advantages of science and technologies.
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Germany is particularly successful in getting comes and research institutions to
network in the innovation process and in meeting itternational demand of high-
technology sectors like mechanical engineering, tteemical industry, vehicle
manufacturing and medical instruments. Germanyjgdst weaknesses are deficiencies
in the educational system and in the financial @oors for innovation and the founding
of new companies, as well as the regulation of pcocharkets that deters competition. In
contrast, Italy has a weak performance in all comepds of the indicator. Thus, the
results of the broader indicator confirm the figumn education and R&D in Germany
and in Italy shown earlier.

The assessment of the social climate for innovatamked Germany as number eleven.
The unfavourable climate for women’s employment #rel low level of confidence in
companies and scientists that carry out researck We main cause of that negative
result. However, these societal hurdles to innovasire offset by some positive aspects,
such as the relatively outward-looking and toleratitudes of German citizens, as well
as their optimistic assessment of the benefits um®dulness of science and technology.
Evaluating the manufacturing systems of Germany k&g in that light leads us to
expect significant differences in the sectoral gratt of production and foreign trade in
Germany and Italy. As opposed to Italy, Germangxigected to concentrate on industries
that require high levels of human capital in terafsskilled workers and that invest
significantly in research and development, i.eqWwiedge-intensive industries.

3.Patterns of comparative advantage
3.1. Production

Figure 3a indicates the share of total manufaaguirnthe longer term and the declining
relative importance of manufacturing. This situatemmplements the increasing share of
services, in particular knowledge-intensive sersisech as communication, finance and
business services, implying that manufacturing aswf@ole declines in relative
importance. On the other hand, knowledge-intensigastries in manufacturing, such as
pharmaceuticals, precision instruments, electraamcd electric equipment generally,
gained in importance. These trends were the manackeristics of long-term structural
changes in the more advanced OECD countries oegudhkt decades and are known as a
shift towards a knowledge-based economy.
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Figure 3a — Value added shares of manufacturingoasf total, 1970-2008 Figure 3b —
Value added shares of knowledge-intensive indssaise2o of manufacturing, 1970-2008

80

60

40

20

0

- e =

-

80

60

40 |

20

-~

0

1970 1980 1990 2000 1970 1980 1990 2000

= = Germany = = = =Tuly Euro(12)
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The shifts in production patterns are due in partthe changing preferences of
households, with higher income families demandingranknowledge-intensive goods
and services, and in part to the changes in thatsnpf manufacturing firms, which
considerably increased their demand for knowledgensive services over the past
twenty years. The competitiveness of manufactufimgs depends increasingly on their
ability to provide a complete package that offesthithe physical product and the related
services, such as software, maintenance, traihaggstics and planning. That situation
has deepened the national division of labour amghdred a shift in value-added and
employment from the manufacturing sector to th@ises sector that is greater than the
shift in the value of production. Moreover, produelated services are produced by the
manufacturing firms internally and gain in importan Thus, the production of goods
becomes more service intensive but does not tt@nsfdo de-industrialisation. In
addition the relocation of production processes otbier countries (international
outsourcing) replaces domestic value added withonsp of intermediate goods.
Increasing imports of labour-intensive goods frameeging economies in Asia also play
an important role in accelerating structural change the most developed countries,
where production is becoming more knowledge-intensifter the mid-1990s, Germany
inverted the general trend and resumed its higharufiacturing specialisation. In Italy
and the Euro (twelve) countries, manufacturing gseecentage of total value added
continued to decrease but remained stable in Germdamore detailed picture of the
manufacturing industries is presented in appendixThAe industries are sorted and
aggregated by their main factor intensity into ¢hgroups: natural resource-intensive,
labour-intensive and knowledge-intensive. The fgushow fairly different patterns in
terms of industries and factor intensity for themies under consideration. In Germany,
the largest industries are machinery, motor vehialed chemicals, while Italy’'s biggest
industries are fabricated metal products, machiaad/textiles.

Italy has the smallest percentage of knowledgeasite production requiring a high
number of skilled workers and significant investiisein R&D, amounting to some 40 %
in 2009 and remaining fairly stable over the pastyfyears (figure 3b). In relation to
Germany and other Euro (twelve) countries, Italgtoaues to have a high concentration
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of labour-intensive production and a low level @fhlinology, a situation that is only just
starting to change. Conversely, the Euro (tweh@)ntries as a whole, and especially
Germany, show a steady increase in the percenfagsowledge-intensive industries of

almost 60% and 70%, respectively, in 2009.

3.2. Foreign trade

During the past fifteen years, the export and ihpbmanufactured goods increased at a
faster pace in Germany than it did in Italy (andestOECD countries) to account for a
much higher share of GDP in Germany versus ltailgu(és 4a and 4b). In 2009,
manufacturing exports in Germany totalled approxetya40% of GDP compared with
25% in Italy. Moreover, after 1999, Germany inceshds share (from 31% to 33% in
2009) of manufacturing exports to the Euro (twele®untries, while Italy’s share
decreased (from 14% to 12.5%). The sharp decreaf®dign trade flows in 2009 was
due to the worldwide recession triggered by thgi€in the financial markets.

Both Germany and Italy are net exporters of marufad goods. In 2009, the German
export surplus in manufactured goods was approxiyndil% of GDP while the Italian
surplus was lower at approximately 4%. Compared W®95, Germany doubled the
indicator while Italy recorded an even lower levethe fifteen-year period.

To a large extent, the high increase of Germamyisorts reflects the part relocation of
production processes abroad (international outsagxcAfter 1990, West German firms
moved quickly to integrate Central and Eastern gean production facilities into their
intra-firm division of labour, leading to an incesain imports and also the import content
of exports. Sinn (2006) suggests that Germany @®reg a “bazaar economy” as the
domestic value added of exports is dwindling. DIdput-output calculations paint a
different picture (Schumacher, 2005, pp. 46-47jdating a considerable increase in the
import content of German exports, in other wortie value-added content of exports
decreased per unit of exports. The dynamic growtkxports, however, means that an
increasing percentage of Germany’s total value @éddepends on exported goods,
although value added is decreasing as a percenfaggort value. Given that Germany
continues to rely more heavily on production atitéa and that trade is a significant
driver of its economy, it is far from being a “baz@conomy™?

Appendix B shows the structure of exports and ingpfor Germany and Italy by product
group in line with the industrial breakdown andtedrby factor intensity. The most
important export product groups are machinery, meéhicles, chemicals and textiles.
Motor vehicles and chemicals account for a highere of German exports compared
with Italian exports, and vice versa for textileslanachinery.

Two indicators are used to measure the competpiositioning of an industry in

international trade and to compare commodity pasgtef trade in manufactured goods
(details provided in appendix C). To compare thedgostructure of a country’s exports
with the goods structure of world exports, the RCAdicator is used to identify the

3 See Breda and Cappariello (2010) for a comparatiput-output analysis of Germany and
Italy.
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relative market share of an industfyrhe value is positive when a counjriyas a higher
share of industry in total exports than the other countries, indigata comparative
advantage of country The value is negative when the export sharewsion relation to
other countries, indicating a comparative disadsg@t The more the structures differ, the
higher the absolute values of the indicator.

Figure 4a — Foreign trade in manufactured good&iermany, 1995-2009
Figure 4b — Foreign trade in manufactured goodtaty, 1995-2009
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Source: authors’ calculations based on United Nati¢2011) data.

Figure 5a illustrates the specialisation of knowkedhtensive goods in manufacturing

exports in 1995-2009. Starting 1999, Germany, lahyg the Euro (twelve) countries

improved their position in world exportd However, the 2009 values indicate the higher
focus of Italy’s exports on labour-intensive proguand less on knowledge-intensive
goods. Germany clearly has the comparative advantagnowledge-intensive goods,

well ahead of the other Euro (twelve) countries.

. The indicator was introduced by Balassa (1965) doantifying “revealed comparative
advantage” of a country by applying internatiomatle data. For a presentation and evaluation of
various indicators of comparative advantage usediripirical analysis see Vollrath (1991).

15 Euro (twelve) extra excludes trade within theoearea and gives more comparable results.

6 Since Germany and ltaly are part of the Euro I{t@egroup of countries, the RCA1 in
knowledge-intensive goods for Euro (twelve) is eatmed compared with the euro area
excluding Germany, but undervalued compared wighetlro area excluding Italian export data.
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Figure 5a — Specialisation of knowledge-intensigeds in foreign trade (RCAL), 1995-
2009 Figure 5b — Specialisation of knowledge-intangoods in foreign trade (RCA2),
1995- 2009
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An alternative indicator used in empirical stud{BCA2) compares the export to the
import pattern within a country, and thus, its pesition in foreign trade. The value is
positive when the percentage of exports is highan that of imports, while the opposite
is true for negative values. Changes in RCA2 dgneedombined effect of changes in the
commodity composition of exports as well as imports

The results displayed in figure 5b are fairly sanilo the results of the RCA1 indicator
for export specialisation, confirming that the fdésuassign a higher comparative
advantage in knowledge-intensive goods to Germamgug the average for the Euro
(twelve) countries and a disadvantage for Italglyltand the Euro (twelve) countries
improved their export-import positions up to 20Q@Mlike the RCAL result, however,
Germany’s net position declined, i.e., German intgo@f knowledge-intensive goods
outperformed exports, primarily due to the subsshimcrease in imports from emerging
countries, which have been narrowing the gap imtkdium- and low-price segments of
knowledge-intensive goods. During the financiasisrspecialisation patterns changed in
favour of resource and labour-intensive productstifermore, trade flows were diverted
to the emerging markets as a result of their higiwth opportunities and the relocation
of production, which has an impact on both the expmd import specialisation of
industrial countries (Clemens, Mélders and Schureg@011).

3.3. Trade between Germany and Italy

In relative terms, bilateral trade between the twantries plays a greater role for Italy,
which is the smaller economy. However, the onsethefworldwide recession led to a
decrease in German-Italian trade flows in 2009ecéihg the overall trend in foreign
trade. Germany’'s export surplus increased from ewn® billion in 1995 to euro five
point two billion in 1999 and to euro sixteen poorte billion in 2009. Appendix D
shows the specialisation pattern by individual stdy The graph gives the values of the
RCA2 indicator calculated using German and Italiatatistics, alternating the
presentation of the results from the German viempdilthough the values of the same
trade flow are different in the two sources for wamter of reasons, the values of the
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structural indicator are very similar — as can kpeeted given that in bilateral trade the
export of one country is the other’s impbtt.

In 2009, the comparative advantage of Germanyadetrwith Italy clearly centred on
office, accounting and computing machinery, elegtrequipment, optical and medical
instruments, wood, cork and furniture, printing,torovehicles, and chemicals. Italy, on
the other hand, had the advantage in textiles,ahd leather products, non-metallic
mineral products, other manufacturing comprisingol&-intensive consumer goods,
fabricated metal products, rubber and plastic goedachinery, basic metals, other
transportation, and petroleum products. A pattésa & line with that of earlier years.

Aggregated by factor intensity, the pattern of camagive advantage in bilateral trade is
similar to that of the two countries in overall éaggn trade (figure 6a). Germany’s
bilateral trade also shows a decreasing comparatiivantage in knowledge-intensive
goods, although it has improved its significantadisantage in labour-intensive goods.
The consistency of the results (figure 6b) confirthese resulting from Germany’s
foreign trade statistics and reflects precisely tbsults produced by Italy’s statistics
(statistics are based on United Nations, 2011 data)

To sum up, the specialisation patterns in prodactod foreign trade highlight the
endowment differences between Germany and Italgerms of human capital and
technological know-how. Italy continues to lag ihet production and export of
knowledge-intensive goods, but is closing the gamxports. At present, Germany is
exporting more labour-intensive goods to Italy aasla result, the industrial patterns of
German and Italian exports are moving closer, wiidbilateral trade decreases the share
of inter-industry trade driven by comparative adege and increases the share of intra-
industry trade.

Figure 6a — Specialisation in trade of manufactuggmbds between Germany and lItaly
(RCA2), 1995-2009, German statistics Figure 6b — Specialisation in trade of
manufactured goods between Germany and Italy (RC&®H-2009, Italian statistics
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Y Therefore, in bilateral trade, comparing the ®wport patterns of RCA1 and comparing the
export and import pattern of the same country inARGhould, in principle, produce the same
results. Divergences arise when the same tradeiflaecorded differently in the exporting and
importing country, e.g., FOB versus CIF valuatiowet versus gross valuation of outward
processing trade, different recording of the coulr origin or the country of destination, and
estimations in the statistics on intra-EU trade.
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3.4. Intra-industry trade

The share of intra-industry trade bilateral trade can be measured using the dtedca
Grubel-Lloyd index (Grubel and Lloyd, 1971). Heiteis calculated at the four-digit ISIC
level and applied to trade structures (insteadbsbhlute values).When the index value
increas?g, so does the share of intra-industryetragpendix C illustrates the formula
applied.

Figure 7a shows that knowledge-intensive industaiesount for the highest portion of
intra-industry trade between Germany and Itahhalgh labour-intensive and resource-
intensive industries have also significantly insesé their contribution. More specifically,
the highest percentage of intra-industry traderisged by motor vehicles, chemicals, basic
metals, rubber and plastic products and machineryGerman trade with other Euro
(twelve) countries, excluding Italy, intra-industinade accounts for a larger share, i.e.,
Germany has more inter-industry division of labauth Italy than it has with other euro
countries (figure 7b).

Horizontally differentiated intra-industry tradettween similar countries can be explained
by economies of scale and the higher demand ofucoes, who prefer to choose from a
wider array of product ranges. When horizontalasnitdustry trade increases, it suggests a
decrease in factor endowment differences, withy'#ahuman capital and technological
know-how becoming more similar to Germany’s. Nelvelgss, the conclusion drawn by
empirical studies is that vertically differentiatebducts account for a significant share of
intra-industry trade, i.e., exported and importedeties differ by quality. Taking price as
an indicator of quality, Fontagné, Freudenberg Béaddy (1997), for example, estimated
that two-thirds of intra-industry trade within tiiJ is vertically differentiated. This type
of trade can be explained again by differencesaatoif endowment, the knowledge-rich
country exporting higher qualities and the labadn-rcountry exporting lower qualities,
based on the assumption that production is moravkatge-intensive when the quality of
variety is higher.

Studies of DIW suggest that Germany’s supplies racge concentrated on higher
gualities than Italian supplies. The calculatioh$eudenberg and Trabold (1999) give
the following results with regard to Germany aradyit

1. Among EU countries, German exports have thedsighnit values in most product
groups, also in labour-intensive goods. Italy lneshighest unit value only in textiles.
2. Comparing the imports of R&D intensive goodsniajor OECD countries, the

share of high-unit-value goods in German suppkesignificantly higher than in Italian
supplies and the opposite is true for low-unit-eafjoods.

8 Inter-industry and intra-industry trade are coenpénts. This is also reflected in the
indicators, RCA2 measuring the difference betwesnroodity patterns and the indicator of
intra-industry trade measuring their similarityowerlap.



3. Comparing exports and imports of R&D intensiveods, Germany has a
comparative advantage in high-unit-value goods evhitaly has a comparative
disadvantage in the high-price segment of the marke

Figure 7a — Intra-industry trade between Germany dtaly, Grubel-Lloyd index, 1995-
2009; Figure 7b — Intra-industry trade between Gany and without Italy, Grubel-Lloyd
index, 1995-2009
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The results refer to the beginning of our referepeaod. More recent calculations for
1994-2005 confirm that the unit values of Italiatperts are below the EU average and
that the unit values of German exports are aboeeage (Bennett al, 2008, p. 45). The
same calculations also suggest that the gap bet@eenany and Italy did not diminish.

As a result, we can assume that a large part id-intlustry trade between Germany and
Italy reflects differences in knowledge endowmentl ahe fact that Italy has not yet
caught up on the technology ladder. One examplmashinery, given that Germany
focuses on highly specialised machinery tailoredh® needs of individual customers,
while Italy mainly exports more standardised geheuapose machinery.

4.Shifts in price competitiveness

The specialisation patterns of Germany and Italy @so influenced by shifts in real
exchange rates. In the past decade, differendeflation rates have changed the levels of
price competitiveness between Euro countries.

The impact of exchange rate fluctuations on quastilepends on the price elasticity of
demand. Empirical analyses suggest a time lagafral one year before the reaction of
export quantities to higher prices turns negatlvecan also be assumed that the price
elasticity of exports varies depending on the tgberoduct. When price elasticity is
lower, competition acquires greater importance erms of quality, which is highly
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dependent on R&D and human capital intensity. M@aeent theoretical and empirical
studies conclude that the price elasticity of ekpiemand differs according to the
knowledge intensity of products. Lucke, Schroded &chumacher (2005) introduce the
concept of R&D intensity into a standard Dixit-$itfKrugman setting, treating R&D
expenditure as a fixed cost of productirThe results support the hypothesis that the
price elasticity is negative and that it tends ¢éosnaller for knowledge-intensive goods
than for other goods. Thus, exchange rate fluanathave an impact on both the volume
and trade commodity patterns. For example, a reabldation of a currency would be
expected to have a positive effect on the levebt#l exports and a negative effect on the
share of knowledge-intensive goods, and vice viensa real revaluation.

Figure 8a — Price competitiveness of selected ecwmantries (real exchange rates
measured by unit labour cost, 1999 = 100), 1995@Bigure 8b — Price competitiveness
of selectedDECD countries (real exchange rates measured biylabour cost, 1999 =
100), 1995-2009

30,0 30,0
10,0 10,0
90,0 90,0
70,0 70,0
50,0 50,0
1995 2000 2005 1995 2000 2005
— = Germany = = = =ltaly = = Germany = = = =Italy
Greece — - — Spain UK — - —USA
— -~ — France — -~ — Japan

Source: AMECO database (2011).

After the introduction of the single currency in9B9 the real exchange rate decreased in
Germany and increased in other euro countries r@ig8a), improving the price
competitiveness of German companies in relatiofirtos in other euro countries. By
2009, Germany had a cumulative price advantage omantries such as Greece, Spain
and ltaly of approximately thirty percentage poirsfferences in real exchange rates
between Germany and other euro area countries wiuenced by the low unit labour
costs in real factor markets. From the intra-Euampperspective, Germany appears to
have gained in price competiveness versus other eomuntries by repressing wages,
whereas labour productivity in manufacturing sigrintly increased®

The indirect objective of the European cohesionicyak to increase wages in regions
with incomes below the EU average. The implemeoratif structural funds should assist

' These authors consider the R&D intensity of posluThe definition of R&D-intensive goods

in their analysis is similar to the delineatiorkabwledge-intensive goods in this paper.

% According to OECD data for 2000-2009, hourly nfacturing wages increased by 16.5% in
Germany and by 30.5% in the combined total for 4beenteen euro countries. GDP per hour
worked increased by 9.7 % in Germany and 7.9%aretitire euro zone.
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the real convergence process by transferring mamtey-regionally?* Thus, an increase

in unit labour costs in lower-than-average incornantries is the expected result of a
policy coordinated convergence process when prodiyctioes not increase at a similar
pace. Additionally, ECB (European Central Bank)ippothat targets average inflation in
the euro area fostered the price divergences bate@éntries after fears of deflation led
them to reduce interest rates in 2663.

The intra-European perspective, however, only revéalf the picture. If the real

exchange rates were related to other knowledgeesminmanufacturing producers, such
as the U.S., the UK or Japan, Germany would notehawade gains in price

competitiveness outside the euro area (figure BbY1999-2009, Italy also lost price

competitiveness from a worldwide perspective.

Lower prices in Germany than in other euro coustgapported German exports while
Italy’s higher prices weakened the country’s expofihe price divergences also affected
the structure of exports. Comparative advantagegserman trade with other euro
countries shifted from less price-elastic knowledgensive goods towards more price-
elastic labour-intensive products. On the otherdhdimms in Italy faced lower price
competitiveness and, therefore, shifted exportsatdesr more knowledge-intensive
goods? Therefore, the changes in real exchange ratecatsexplain some of the shifts
in comparative advantage in bilateral trade betw@ermany and Italy shown in figures
6a and 6b. In trade with non-euro countries, GegBamxport specialisation in
knowledge-intensive goods was further strengthdmethe strong technological position
of German firms and a dynamic demand for highlyhisticated investment goods.

5. Conclusion

The analysis suggests that the strong positionesfm@n industry is mainly related to its
technological strength supported by its increaginge competitiveness versus other
countries in the euro zone. Export-driven growth @Germany increased overall
manufacturing production and favoured the productad more price-elastic labour-
intensive goods. Italian manufacturing is to adaegtent complementary to tkerman

L The mechanism design stipulated that some fuadkl ®nly be obtained in combination with
additional new indebtedness.

2 In 2003, Germany and France had massive probteinsnly with their debt but also with low
inflation (IMF, 2003). In contrast, Southern Eurapecountries were concerned with high
inflation rates. The decrease of the Central baik turned real interest rates negative only in the
high-inflation part of Europe, pushing the debt ayric and creating price bubbles in the housing
and banking sectors.

% The convergence processes in technological peafioce could also have been strengthened by
the temporary transfer payments made in 1999-2902dymany to Italy in line with the cohesion
policy. This is a task for future research, whicluld analyse how much the European cohesion
policy has influenced bilateral trade flows (Breusgger and Pfaffermayr, 2010). However, this
might be one of the reasons for the growth in higteges in Southern European countries and for
the lower-than-expected migratory flows to Germany.

* See Schumacher (2005, pp. 46-48), for the imphcthanges in exchange rates on the
commodity pattern of German exports to non-euro DEGuntries.
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system. The focus in Italy still is more on lesghhtech and less skill-intensive

manufacturing. The gap in technological performandereign trade, however, has been
narrowing over the past ten to fifteen years. Thit n Italian exports towards more

knowledge-intensive goods is due in part to thgpdroprice competitiveness after the
introduction of the euro, which slowed the expdrtabour-intensive goods, and in part
to the higher supply of skilled labour. This treisdexpected to continue as the Italian
labour force further increases overall educatioele

The strong technological position of German entsepcan be challenged only in the
longer term and could even be strengthened by reemadd trends created by the shift
towards “green growth” investment goods. Germany Aacomparative advantage in
“green” goods and technologies based on the teobiwal developments made in the
1980s after the energy price hikes suffered innt@1970s and early 1980s. Indeed,
German industry currently is a leading supplieenérgy saving technology and goods
for renewable energy production.

But there are also high risks that could diminiskri@any’s comparative advantage in
knowledge-intensive industries and, thus, that h& entire euro area. For example,
Germany’s ageing society and low fertility ratesaken the rent system and could fuel
the shortage of skilled labour. This situation xaeerbated by insufficient education
funding, low labour-market immigration, and the ptevel of integration of immigrants.

In the shorter term, the major risk for the Europeaonomies can be attributed to the
uncertainty of what policy measures are needecedoige the present current account
imbalance between the euro countries and high putdiebtedness. To restore a more
balanced pattern of foreign trade within the eusaavould mean narrowing the gap in
price competitiveness by reversing the divergestids in unit labour costs and inflation
rates. In Germany, the real revaluation will haveegative effect on exports, in particular
exports of labour-intensive goods. In ltaly thel rdavaluation will have the opposite
effect and accelerate exports, in particular theoets of labour-intensive goods. In the
longer term, it will also be necessary to narrow technological gap between the euro
countries by increasing investments in educatiod &&D, in particular in those
countries that still lag behind.

At present, economic policy is focused on publideintedness and its consequences.
Reducing the high level of public debt in a numloéreuro countries will require
significant public spending cuts, which would dimsim the demand for domestic
production and imports.

The negative effect on exports will penalise allmimies, and will have a particularly
significant impact on the German export industiyegi its high export market shares in
most European countries. The German economy walduch less vulnerable if it were
to reduce its extremely high dependence on expnty instead, stimulate domestic
demand, which, in turn, would have a positive dffen the exports of other euro
countries.
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Appendix A

Table Al — Percentage breakdown of manufacturingeradded by industry, 2009

Natural resource-
intensive

Food, beverages, tobacco
Wood and cork products

Paper, paper products

Coke ref., petrol
products, nuclear fuel
Non-metallic mineral
products

Basic metals
Labour-intensive

Textiles, fur and leather

Fabricated metal
products

Other manufacturing nec
Knowledge-intensive
Printing

Chemicals

Rubber and plastic goods
Machinery, nec

Office, accounting and
computing machinery

Electrical machinery

Electro. equip. (radio, TV
and commun.)

Instruments, watches and
clocks

Motor vehicles

Other transport (ships,
aerospace, other)

15t16

20

21

23

26

27

17119

28

36t37

22
24

25
29

30

31

32

33

34

35

18.7
7.2

14
1.9

0.6

4.6
14.1
1.6
9.7
2.8
67.2
4.4
10.6
4.6
17.1

0.8

7.8

2.1

4.5

12.7

2.6

25.6
9.7

2.3

25

5.2
3.9
30.8
10.9
14.6
5.3
43.6
3.9
6.5

145

0.3

4.5

2.4

2.3

3.1

21

25
10.1

2.3

13

4.4

4.9

20.8

4.8

11.9

4.1
54.2

10.7
4.6

12.8

0.6

2.4

7.5

2.6

Source: authors’ calculations based on OECD STAN.(2.
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Appendix B

Table B1 — Percentage breakdown of foreign tradeémufactured goods by commodity group, 2009

Natural resource-
intensive

Food, beverages, tobacco
Wood and cork products

Paper, paper products

Coke ref., petrol. prod.,
nuclear fuel

Non-metallic mineral
products

Basic metals

Labour intensive

Textiles, fur and leather
Fabricated metal products
Other manufacturing nec
Knowledge intensive
Printing

Chemicals

Rubber and plastic goods:
Machinery, nec

Office, account. and
computing machin.

Electrical machinery

Electro. equip. (radio, tv
and commun.)

Instruments, watches ancl
clocks

Motor vehicles

Other transport (ships,
aerospace, other)

15t16

20

21

23

26

27

1719
28

36t37

22
24
25
29

30

31

32

33

34

35

Exports

16.6

5.6

0.7
2.2

1.6

14
51
9.2
3.3
3.6
2.3
74.2
11
15.8
3.8

16.7

1.6

5.9

3.1

4.9

16.6

4.7

21.7
7.2
0.4
1.7

3.4

2.7
6.3
21.8
12.3
4.7
4.8
56.5
0.5
10.4
3.8
21.7

0.4

4.5

15

2.8

6.9

Imports

20.5

0.8

2.2

3.1

11

6.3

13.3
6.9

3.4
66.2
0.8
16
3.3

10.1

3.1

5.2

6.6

4.1

11.2

5.8

25.4
9.8
12
2.2

25

13
8.4
141
9.5
2.2
2.4
60.5
0.5
18.2
2.8
8.9

21

3.8

3.8

13

2.4

Source: authors’ calculations based on United Nagi¢2011).

Appendix C

The formulae used are as follows:
X = exports;M = imports;i = product groupj = country;x = % share of total exports;
m = % share of total imports.

Comparing exports of countjyand exports of all countries (world trade):

RCAL

or

RCAJ

100 In [(Xij /Z] Xij) / (Z| Xij /Zij Xij)]

100 Inf(Xy /=i Xg) 1 (&5 % 125 %) ]
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100 In [x; 1 % x]

Comparing exports and imports of country

RCA2
or
RCAZ

100 In [ (X / My) /(S X 12 My) ]

100 In [(x] /Z, x”) / (M“ /ZI MI])]

Intra-industry trade in product groifor countryj:

IT,; =100 (2 * minx;, my )/ (;+ m;) [3A

Total for countnyj:

“T] =100 (2 *3 minxij , mj) 12 (X“ + mij) NN

=100 (2 *Z minx; , my) / (100+ 100)

Appendix D

Zi (minx;, m;)

[2A]

Figure D1 — Specialisation pattern in trade betw&srmany and Italy (RCA2 for Germany), 2009
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A TALE OF TWO BAZAAR ECONOMIES:
AN INPUT-OUTPUT ANALYSIS OF GERMANY AND ITALY

Emanuele BredaRita Cappariello

Abstract

The paper evaluates the extent of production iateynalisation in Italy and Germany
from 1995 to 2007. The analysis is based on a besadf international outsourcing

indicators to which we have added a new indicatotake account also of the import
content of domestic inputs: the direct and indiiegbort content of production. In 2007,
both countries showed a similar intensity of inggional off-shoring, although Italian

manufacturing firms showed a slightly higher rat@om a dynamic viewpoint, both

economies spurred substantial growth in off-shorimd@995-2000, although the growth
was stronger in Germany, where at least manufagjustarted from a lower level. In

2001-2003, the intensity of off-shoring stagnatedooth economies, although growth
resumed at a fast pace in 2004-2007. That wouldesica change in strategic direction
and a reorganisation of production in Italian firmEhe new challenges posed by
globalisation, the widespread take-up of informatamd communication technologies,
and the adoption of the euro have induced the ohgsimic Italian firms to rethink their

organisation, including their degree of verticadaplisation.
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JEL classification: F14, C67
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1.Introduction

Starting with evidence of a sharp decline in domestlue-added in manufacturing, in
2003, Sinn used the expression «bazaar economyefine the role played by the
international fragmentation of production in ther@an economy. In fact, international
production relocation was particularly intense Ime tcountry, especially following
integration with its Eastern European neighbourthiénsecond half of the 1998%.

The economic literature and debate express mixelings about internationalisation.
Some authors claim that it destroys jobs at hontk mwore generally, weakens the value-
added base of domestic production. Others point thdt it increases firm
competitiveness and that, on balance, therefor&ddmave a positive effect on domestic
value-added and employment. Not surprisingly, thazaar economy» argument has
been widely debated in Germany. German firms maaatl of their production abroad
mainly to reduce labour coétsas a way to both narrow their competitive disadages
and boost exports, although the move also reddezgdrtion of valued-added produced
in the domestic market. In the words of Sinn:

«Although German industrial production increasedfiligen percent between 1995 and 2003,
real value added of German industry increased Wy five percent in the same period. [...]
Industrial employment decreased by ten percerttarsame period without new jobs having been
created to offset these losses. [...] Competitiverezss no longer be measured in terms of
German exports. [...] Germany is becoming a bazaanauy that sells the world economical,
high-quality products that were not produced indgbentry» (Sinn, 2003).

Other authors have differing opinions on this issBelke, Mattes and Wang (2007)

argue that traditional measures of trade opennesaslly overstate the actual degree of
openness and, since both gross value of exportsvalng-added in export production

increased from 1997 to 2001, internationalisatiotu@ly generated gains for German
firms. Danninger and Joutz (2007) show that theeiase in German export market share
since 2000 was due not only to international outsag, but also to the increase in trade
relationships with fast-growth countries.

% Companies can use two different forms to relocadelyction abroad: international outsourcing
and off-shoring. The former consists of the coringeout of some of the intermediate production
phases and the purchasing of component parts fooeigh suppliers. The second sees domestic
firms set up plants abroad to produce their inteliate products. Both forms share some of the
same macroeconomic implications, and the papeundes both concepts, using the two definitions
interchangeably.

%, Shipping costs also play a role, although notagiwin an obvious way. According to Baldwin
and Venables (2010), changes in shipping costsiaftéct the relocation strategies of production
stages between high and low labour cost countmes inon-linear fashion because of the
technological relationship between stages of prtdiic

37



All the studies that evaluate the consequencestefriationalisation using industry-level
data rely on a large and fairly differentiated stinternational outsourcing indicators.
Therefore, there is no unique and universally atstemeasure of the phenomenon at the
aggregate macro level.

Feenstra and Hanson (1996) estimate the sharepairied inputs on total purchases of
intermediate products in order to measure the as&en international outsourcing in the
United States from 1972 to 1990. Hummels, Rapagadt Yi (1998) and Hummels, Ishii
and Yi (2001) found that some OECD countries reedrdn increase in outsourcing
during the 1980s by measuring the import contentexyports. Chenet al. (2005)
computed a broader indicator, factoring in bothdhrect and the indirect import content
of exports to measure the same phenomenon forup gOECD countries. Egger and
Egger (2003) use a measure of direct import cordkptoduction to estimate the average
annu%l change in international outsourcing for ebber of European countries in 1990-
1997:

Almost all the indicators used in the above studiesbased on the information given by
intermediate imported inputs from input-output &flwhich enable the output of each
sector to be split into two parts: the first cotssisf inputs to the other sectors; and the
second of goods that satisfy final demand. Thedieators provide a fairly full measure
of the phenomenon since they make no distinctiamvédsen the different channels of
internationalisation chosen by the firms, includbagh types of intermediate inputs: parts
and components; and the goods produced by subctorsaor affiliates abroad.
Moreover, the use of indicators based on inpututables enables us to sidestep the
arbitrary dichotomy between intermediate inputs atiger categories of goods, which is
very common in trade statistics. Alternativelydieadata is used to deduce the amount of
intermediate imported inputs, assuming that thegkteof imported intermediate goods
and services on total inputs is the same in evadustry of the economy. This

2" Among the studies that use such indicators tduate the impact of outsourcing on
productivity and employment at sectoral level, Anaihd Wei (2005a, 2005b) found that off-
shoring had a positive effect on productivity aod growth in the UK and the U.S., respectively,
especially in services. Egger and Egger (2006),evewy found that the relation between off-
shoring and productivity for the manufacturing istty in twelve EU countries has a positive
impact only in the longer term. Other studies basedurvey data use ad hoc criteria to identify
internationalised firms. Bugame#t al. (2008) find a positive correlation between valdeed (or
labour productivity) growth and internationalisatiasing a panel of Italian manufacturing firms
for the 2000-2006 period only when a very broadnitgdn of outsourcing is adopted. Barba
Navaretti and Castellani (2004) found no evidenkcaternational outsourcing and FDI (foreign
direct investment) having a negative effect on doenestic employment level for a sample of
Italian firms. In terms of the impact of internatalisation on the skills structure of employment,
Diehl (1999) and Jackle (2006) found evidence thasourcing abroad actually increased the
intensity of domestic skills, whereas Marin (20@006) found it had the opposite effect on
German and Austrian multinational enterprises.

% Moreover, these measurements do not take acobtim international outsourcing of the entire
production and distribution processes (export piatE) to foreign subsidiaries, as this case
implies neither the flow of goods and services sg&feome country borders nor a change in the
import content of domestic production.
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methodology is used in Feenstra and Hanson (1986)aany other studies (Amiti and
Wei, 2005a, 2005b).

In this paper we use the input-output tables ofartgd products compiled by the
national statistical institutes and available fu& t/ears up to 2007 for both Germany and
ltaly.?® This enables us to outline the pattern of producfragmentation for two of the
euro area’s main economies also for more recemsyegthout resorting to the restrictive
“import proportionality assumption” of Feenstra aHdnson (19963° Although other
studies have analysed the development of intemmati@utsourcing in the Italian
economy using the same data (Bracci, 2006; DawetriJana-Lasinio, 2008; Falzoni and
Tajoli, 2007), none of the studies focus on the hodblogical issues related to the
different indicators adopted to proxy internationatsourcing and their meaning, nor do
they focus on cross-country comparisorivioreover, we propose a new international
outsourcing indicator, that of the direct and iedir import content of domestic
production. Since this indicator also takes accaidrthe value of inputs used indirectly
in the production of domestic goods, we believis inore useful than the other standard
indicators to perform a synthetic evaluation of tmacroeconomic consequences of
international outsourcing.

While the analysis provides a statistical framewfmk comparing the development of
vertical production specialisation in Germany atady| it provides no evidence on the
direction of causality between firms’ choice of smircing and productivity or
competitiveness at a macro level. A micro-datadr &proach is more suitable for this
aim as it enables better control of the firms’ clesito relocate the production abroad.

The analysis confirms that both Germany and Itallysgantially increased the level of
international outsourcing over the period analyd&95-2007): recording steady growth
in 1995-2000, a stagnation (or slight reduction@01-2003 and fast growth in 2004-
2007. Therefore, the marked increase in internationtsourcing observed from 1995 to
2000” was not merely biased by the exceptional cyclpesk of international trade in

2000, but reflects a trend towards more internafigrintegrated production processes.
Moreover, the evidence shown by all the indicatthrat Germany spurred a higher

% The German and the Italian economies are fairyilar in size and structure, making it
reasonable to compare the international outsourlgmgls of the two countries. In contrast, a
comparison with smaller economies appears lessopppte because of their higher trade
openness (OECD, 2007).

%, As for the Italian economy, Daveri and Jona-L&s{B008) show that quantifying intermediate
imported inputs according to the Feenstra-Hansothodelogy rather than using direct data on
intermediate imported inputs leads to a signifimwnward bias of the most common indicators
for international outsourcing, i.e. the ratio betwentermediate imported inputs and total inputs.

3L|n these studies only the two main indicators feiinational outsourcing are constructed, both
based on the ratio between intermediate importedtsnand total inputs. Bracci (2006) shows the
sectoral development of internationalisation inyltaetween 1995 and 2003. Falzoni and Tajoli
(2007) use the same data and indicators to vehiéy relationship between outsourcing and
employment, in terms of level and skill compositidxdopting the same approach, Daveri and
Jona-Lasinio (2008) are interested in studyinditilebetween outsourcing and productivity.

¥ See Breda, Cappariello and Zizza (2009).
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increase than lItaly in international outsourcingsw@ue to both the faster pace of
internationalisation growth within sectors and arenonarked shift in the German
economy towards more fragmented international sgcto

A comparison of a broad set of outsourcing indi@ssh of which capture a different
aspect, demonstrates that both countries had a ayablp level of international
outsourcing in 2007, the final year of our analy#isalysing the purely manufacturing
sectors indicates that Italian firms are slightlgreninternationalised than German firms:
in 2007 the total import content of production vds1% in Italy and 29.5% in Germany,
despite Italy’s higher share of low-tech sector$iclw are the least internationally
fragmented. This latter result appears to diffenfrthe evidence found by another recent
study (Guerrieri and Esposito, 2011), which used BBta to measure international
outsourcing levels. Different data sets and corsc@pput-output tables, or FDI, or trade
in intermediates) can lead to different resultpeeglly when the levels are compared,
given that each captures different ways of outsgagrproduction abroad. Moreover, the
result of Germany’s stronger internationalisatiomamics compared with Italy in the
same study match perfectly the patterns produceduny international outsourcing
indicators based on the input-output tables.

The paper is structured into three sections. Ater introduction, section one presents
some of the indicators commonly used in the liteatto measure the international

fragmentation of production and the indicator addpby the authors to measure the
direct and indirect import content of productiome definition and construction of which

are used to evaluate their respective ability iwe the different aspects of the object of
our analysis. Section two analyses the trend efmattional outsourcing at the aggregate
and the industry levels in Italy and Germany fro893 to 2007. A comparison of the

indices and a shift-share analysis to break dowrnviriance of the indices into different

components is presented in section three to irglicaéernational outsourcing patterns in
different sectors. In the last section we summahsekey results of our analysis and our
conclusions.

2. Concepts and indicators

The literature uses a wide variety of internatiooatsourcing measures, therefore it is
necessary to define and describe the propertideedfet of indicators used in the paper to
measure the extent of international outsourciniggity and Germany.

The first group of indicators focuses on the weighimported inputs on total inputs.
Because of its design, this class of measures geevinformation on the firms’ strategic
approaches to the acquisition of intermediate mputexternal and/or domestic markets.
This group of indicators therefore provides a diraeasure of the industrie’ international
activity, i.e., firms’ international outsourcing tnef the degree of “vertical integration”
found in the production process of each industtye (iveight of physical inputs,
regardless of their origin, on total productiongeRstra and Hanson (1996) use this index
to measure international outsourcing in the U.Saufecturing sector from 1972 to 1990.
The same approach is adopted by the European Edorfarisory Group (2005) to
measure outsourcing in a set of European counfrma 1995 to 2000. Similarly,
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Feenstra and Hanson (1996, 1999) propose two Isligtifferent indicators for
international outsourcing to evaluate its effeatslhS. wages: &road index the ratio
between imported inputs from all sectors to totabngestic and imported) inputs
employed in each industf,and anarrow index which restricts the scope to those inputs
that are purchased from the same industry as mhahich the good is being produced,
i.e., the standard intra-industry trade measures@&hndices are used by Bracci (2006),
Falzoni and Tajoli (2007) and Daveri and Jona-Lias{a008) to measure the increase in
international outsourcing by the Italian manufaicigisector from 1995 to 2003.

The general formula use to calculate bhead index is:

IITI _broad= ZHZ; — ”J'r”d jm i%j] [1]

with m; andd; corresponding respectively to imported and doroay+produced inputs
from industryj = 1,..,J used to produce output in industty= 1,...,m, m and d
corresponding to total inputs, both domestic angarted, of industry, M andD to total
inputs, both domestic and imported, of the econofihye term in the first brackets
represents the weight of imported inputs on tat@uts in sectoi, whereas thdITI
formula refers to the whole economy.

The formula to calculate thmarrow index is:

1TI _narrow=i[(mrﬁd j(T/i i(g; H [2]

with my; andd; corresponding respectively to imported and doroaly+produced intra-
industry inputsym;+d; to total intra-industry inputs of industryM andD to total intra-
industry inputs of the whole economy.

The second class of indices refers to the importtest of domestic production by
measuring the imported intermediate inputs as aesbhgross production. UnlikBTI
indices, this group of indicators does not focughanfirms' choice between domestic and
external input markets but is intended to captire firms' substitution of domestic
production with foreign production phases. Sincés tlmeasure of international
outsourcing is sensitive to the degree of vertigtdgration, this class of indices is useful
to evaluate the effects of international outsowgcion macroeconomic variables
(employment, labour intensity skills, value added}though it is less reliable for
comparing indices across industries. This measuwas fivst introduced by Egger and
Egger (2003) to calculate the average annual chafgaternational outsourcing for
eleven European countries in the 1990s. The indaxbe expressed as follows:

¥, As indicated earlier, Feenstra and Hanson (19@9jve data on imported inputs for each
industry by assuming that any manufacturing employsorted inputs in the same proportion,
whereas most of the quoted studies are based atrénpput tables.
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with y; representing the gross output of industgndY the country gross output. The
expression [3] shows that the aggred&B, expressed as a share of total output, is the
output-weighted sum of each industry's import conte

Using this index as our starting point, the indicatre propose to use differs because it
includes the value of the inputs indirectly usedhia production of goods. We believe
this measure to be more useful from a macroecongi@vwpoint. An imported input can
indeed be used in a sector whose output is inéarployed in another sector, and then
possibly in a third sector and so forth, untilgtaventually included in a final good. In
this case the measure of the import content ofywtoin would include bothirectly and
indirectly imported inputs, the latter being defined as thadseady contained in domestic
inputs.

The measure for the direct and indirect import eonts as follows:

DIICP = Z”: Zj:l(mii + Y amdd ).i

i=1 Yi Y

[4]

where0 < nay < 1 is a multiplicative coefficient of the importedput from sectok that
is embodied in the domestic production of se¢t@nd subsequently used as an input in
industryi (d;).>*

Finally, a third class of proxies for vertical sg@disation is the import content of exports.
This measure was originally proposed by Hummelsij End Yi (2001) to capture the
situation of goods and services produced in matgtages across different countries,
with each country carrying out specific stages o production sequence and then
exporting the good-in-process to the next counfilyis measure not only includes the
value of imports directly contained in the expolist also the value of inputs indirectly
used in the production of the exported good, ireported inputs embedded in domestic
inputs. The index of vertical specialisation is aliable proxy for measuring
“globalisation” because it is capable of capturihg production chains that link the
different countries, whether as intermediate-phaselucers or exporters of final goods.
Chenet al. (2005) use this index to calculate vertical spesa#ion for a series of OECD
countries by using the latest input-output tableailable for each. Two ECB studies
(2005a and 2005b) adopt this approach in the debatehe structural changes of
European economies. The same indicator is usedeadaB Cappariello and Zizza (2009)
to estimate the pattern of international outsowdor a set of European countries from
1995 to 2000. The formulas illustrated below ddsethe calculations to obtain the direct
import content of exportsiQE) and the direct and indirect import content of @ntp
(DIICE):

3 See also the definition [A4] in the appendix.
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and

J K
DIICE =Z”: Zj=1(mii +kalmakjdj)% (6]
i=1 i

with x; the exports of industry= 1, .., nandX the country total export. Examining [5]
and [6] shows thdCE andDIICE are, respectively, the export share-weighted ajecod
each industry’dCP and DIICP. Since export-intensive industries are more exghdse
international competition and generally have a &ighdegree of international
fragmentation of production, we expect to find l@gkalues for the aggregate indicators
based on exports than for those based on production

According to the theoretical definitions, tH&l index should result in higher values than
thelCP andDIICP indices since the value of total inputs is alwaysller than the value
of total production or gross output. The relatiapdtetween thélTI and thelCE-DIICE
indicators is less straightforward.

Finally, an index of international outsourcing maugpular by some recent studies
on the German economy is the share of domestiewadiadled on production:

VAP= Z B - ﬂ [7]

with v; as value added of industry 1, .., n Unlike the other indicators illustrated above,
this indicator decreases as the degree of intemaltioutsourcing increases. The well-
known definition of the German economy as a «bazganomy» proposed by Sinn
(2003) is due to the significant decrease showthbyGerman manufacturing industry in
this index after 1995. However, whereas thd, ICP and ICE groups of indices are
designed as direct measures of international outswy the ability of the/AP index to
capture industries’ international activity is lestsaightforward. Nevertheless, the time
pattern of theVAP index may be useful to detect changes in the @egfdandustries’
international outsourcing.

3. International outsourcing in Italy and Germany

3.1. Extent of internationalisation

The indicators presented in this section are caottd on the basis of two sets of annual
input-output tables released by Eurostat and Istegpectively; each set contains
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information on domestically-produced inputs and amed inputs® All the indices
presented are calculated based on the total pwatfason-energy products and market
services, with energy products excluded to prettezit highly volatile prices influencing
the results.

The analysis of international outsourcing in Itatyd Germany refers to 1995, 2000 and
2007, using the two sub-periods to analyse theuayes from 1995 to 2007. Table 1 and
table 2 show the values of the international outsiag indices in 1995, 2000 and 2007
for Italy and Germany, respectively at differentdks of industry aggregation, i.e., the
whole economy, total manufacturing, manufacturingded into low, medium and high-
tech industrie$® and market services industrf€sThe development of thiTI and the
ICP indices for Italy and Germany is additionally iltceged for the whole economy,
manufacturing and services in figure 1, figure @ &igure 3, respectivel3?

The level of international outsourcing in the twountries in 2007 appears to be
comparable: as expected, international outsour@ngignificantly less intense in the
market services industry than in manufacturing asctmainly because of different
production technologies (the service sector is lhsuaore labour intensive than the
manufacturing sector) and of weaker internatiooahgetition®

%-For methodological issues see for Italy, Istat @0€r Germany, Eurostat (2008).

%, This classification is an adaptation to two-digNMACE codes of the classification by
technological intensity adopted in Anderton (198@d ECB (2005c). Low-tech products are:
food, beverages and tobacco; textile products &otding; leather and leather products; wood and
wood products; paper and paper products, printiigublishing; non-metallic mineral products;
basic metals and metal products; furniture androth@nufactures. Medium-tech products are:
chemical products and man-made fibres; rubber dastip products; mechanical machinery and
equipment; transport equipment. High-tech produats: electrical equipment and precision
instruments.

% The paper defines “market services” as: transfiort, trade, financial, renting and business
services. Although other services (education, perlsand health services etc.) also include a
market component, we consider these sectors ase$canvolved in international fragmentation
and trade.

% For Germany, the graphs do not include the 1988 period due to the lack of available data.
% Feenstra (1998) provides an interesting compléangrexplanation of the lower level of
international fragmentation in the services industith respect to manufacturing, which is based
on the different ways in which goods trade andisesvtrade are statistically measured. Every
time an intermediate good crosses the border,rttieeesalue of this good is counted in import or
export statistics, whereas in intermediate servioaly the value-added is registered. The
indicators of international fragmentation for maantfiring (and other merchandise) are therefore
upward-biased because of the double-counting efevatided at numerators, and are magnified by
the number of cross-border transactions. Chen, Kdodicz and Yi (2005) try to assess the
guantitative importance of such double-countingiemufacturing data by estimating homogenous
indicators for vertical specialisation in manufactg and services.
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Table 1 — Measures of international outsourcindgtaty

Import content of| Import content of| Imported | Narrow Value
production exports inputs on| index | added on
. . total roduction
Sectors direct direct inputs P
only | ~and | only | and |
direct | indirect | direct | indirect
content| content| content| content
(ICP) | (DlICP)| (ICE) | (DIICE)
1995
Total 8.5 15.1 14.9 23.7 16.7 27.9 44.8
of which: manufacturing 16.9 26.0 17.6 27.1 25.6 37.8 30.1
Low-tech 14.4 23.2 15.2 24.4 21.9 28.5 30.4
Medium-tech 19.7 299 17.9 28.4 29.2 53.3 28.7
High-tech 24.7 32.3 27.2 34.3 38.7 60.9 334
of which: market services 2.6 6.7 3.3 8.7 6.9 6.6 57.5
2000
Total 8.9 15.6 16.8 254 16.9 29.7 42.9
of which: manufacturing 18.3 27.4 19.7 29.1 27.5 42.2 28.9
Low-tech 15.1 24.0 16.6 26.0 22.8 30.7 29.2
Medium-tech 215 314 20.2 30.3 314 57.1 27.3
High-tech 27.8 34.5 30.1 36.1 43.2 72.0 324
of which: market serviceg 29 76 3.6 9.2 6.9 6.9 53.7
2007
Total 9.9 17.0 19.2 28.5 18.7 32.3 42.1
of which: manufacturing 21.3 311 22.8 33.0 31.4 47.6 27.1
Low-tech 18.6 28.0 21.3 31.0 27.7 38.2 27.5
Medium-tech 251 357 23.7 34.7 35.6 62.8 24.8
High-tech 25.0 334 25.1 334 39.5 58.0 33.0
of which: market serviceg 32 82 4.4 10.4 7.5 8.3 52.4

Source: our calculations on Istat data
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Table 2 — Measures of international outsourcingsi@rmany

Import content of| Import content of| Imported | Narrow Value
production exports inputs on| index | added on
total production
Sectors direct direct inputs
only and only and ()
direct | indirect | direct | indirect
content| content| content| content
(ICP) | (DICP)| (ICE) | (DIICE)
1995
Total 7.5 11.3 141 19.9 16.8 25.5 51.4
of which: manufacturing 14.1 20.4 15.6 22.1 23.6 33.6 36.2
Low-tech 13.2 19.1 16.4 22.5 21.9 30.2 34.8
Medium-tech 152 22.0 154 22.3 25.3 37.0 36.6
High-tech 13.8 19.7 14.4 20.2 23.8 34.4 39.8
of which: market serviceg 2.7 4.5 7.0 9.1 8.6 9.6 64.3
2000
Total 9.8 14.8 17.2 24.2 20.2 31.3 47.1
of which: manufacturing 175 25.1 19.3 27.3 27.6 40.6 325
Low-tech 15.3 21.7 19.2 25.7 25.2 37.8 34.1
Medium-tech 19.1  28.0 194 28.2 28.7 41.1 29.5
High-tech 18.6 25.6 195 26.3 30.6 44.8 37.3
of which: market serviceg 4.2 7.0 7.6 10.6 11.4 15.3 59.1
2007
Total 11.6 174 20.1 28.2 23.4 33.2 45.5
of which: manufacturing 204 295 22.4 31.4 31.3 41.2 30.0
Low-tech 19.3 27.0 23.7 31.3 30.2 42.7 29.7
Medium-tech 209 314 21.1 31.4 31.1 38.3 28.7
High-tech 21.4 29.3 24.4 32.0 34.6 47.2 35.8
of which: market serviceg 4.6 7.6 8.7 12.0 13.0 17.2 59.1

Source: our calculations on Eurostat data.

46



Figure 1 — International outsourcing
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Figure 2 — International outsourcing in manufactuyi
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Figure 3 — International outsourcing in services
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Overall, the international outsourcing indicatore &igher for Germany than for Italy,

but this is due entirely to the higher internatitsstion of market services, which reflects
a more intensive use of imported inputs in the Garrinancial and banking sector. On
the other hand, almost all the indicators for Itahow a higher degree of international
fragmentation in manufacturing, although the valiseshe two countries stand in a very
narrow range. Therefore, at least from a statievp@nt, the “bazaar” label seems to be
appropriate also for the Italian manufacturing sedindeed, an international comparison
based on the ratio of imported intermediate inpgatsotal intermediate inputs in 2003
shows that Italy and Germany, along with the UKe @he most internationalised

countries among the largest OECD econorffles.

In the manufacturing sector, the highest intermeticoutsourcing values are found in
high-tech (notably office machinery) and mediumhtéaustries. In 2007, for every euro
one hundred worth of goods produced in the highstetogy sectors, the direct content
of imported inputs in productionGP) was around euro twenty-five in Italy and euro
twenty-one in Germany, whereas the direct and @atlimport contentllICP) was euro
thirty-three and euro twenty-nine, respectivelyughthe higher degree of international
outsourcing in high and medium-tech industries dgrgcompensates for Italy’s more
“traditional” specialisation, i.e., the higher ril@ weight of low-tech sectors — the least
internationalised — compared with Germany.

To analyse the dynamics of these indices, tablesi® 4 present the yearly average
percentage changes of international outsourcinthin and Germany in the two periods.

0 See OECD (2007, p. 36, figure 2.12).
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Table 3 — Development of international outsourdimgtaly

Import content of Import content of Imported | Narrow | Value added
production exports inputs on| index | on production
Sectors total
direct and direct and| inputs
only direct| indirect | only direct| indirect a)
content content content content
(ICP) (DIICP) (ICE) (DIICE)

Yearly average percentage variation 1995-2000
Total 0.9 0.7 2.4 14 0.2 1.2 -0.8
of which: manufacturing 1.6 1.0 2.3 1.4 1.4 2.2 -0.9
Low-tech 1.0 0.7 1.8 1.3 0.8 15 -0.8
Medium-tech 1.7 1.0 25 14 14 14 -1.0
High-tech 24 1.3 21 1.0 2.2 3.4 -0.6
of which: market services 2.1 2.4 1.7 11 0.1 1.1 -14

Yearly average percentage variation 2000-2007
Total 1.5 1.2 2.0 1.7 14 1.2 -0.3
of which: manufacturing 2.2 1.8 2.1 1.8 2.0 1.7 -0.9
Low-tech 3.0 2.2 3.6 25 2.8 3.1 -0.9
Medium-tech 2.2 1.8 23 1.9 1.8 14 -1.3
High-tech -15 0.4 -2.6 -1.1 -1.3 -3.0 0.3
of which: market services 1.2 11 3.1 1.7 1.0 2.6 -04

Yearly average percentage variation 1995-2007
Total 1.2 1.0 21 1.6 0.9 1.2 -05
of which: manufacturing 2.0 15 2.2 1.7 1.7 1.9 -0.9
Low-tech 2.2 1.6 2.9 2.0 2.0 25 -0.9
Medium-tech 2.0 15 2.4 1.7 1.7 14 -1.2
High-tech 0.1 0.3 -0.7 -0.2 0.2 -04 -0.1
of which: market services 1.6 1.6 25 15 0.6 2.0 -0.8

Source: our calculations on Istat data.
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Table 4 — Development of international outsourdim@ermany

Import content of Import content of Imported | Narrow | Value added
production exports inputs on index on
total inputs production
Sectors direct and direct and QD)
only direct| indirect |only direct| indirect
content | content | content | content
(ICP) (DIICP) (ICE) (DIICE)
Yearly average percentage variation 1995-2000
Total 5.6 5.5 4.0 4.1 3.8 4.2 -1.7
of which: manufacturing 4.4 4.3 4.4 4.3 3.2 3.8 -21
Low-tech 3.0 2.6 3.1 2.6 2.8 4.6 -04
Medium-tech 4.7 5.0 4.6 4.9 25 2.2 -4.2
High-tech 6.1 5.4 6.3 5.4 5.1 5.5 -1.3
of which: market services 9.2 9.2 1.7 3.2 5.9 9.8 -1.7
Yearly average percentage variation 2000-2007
Total 2.4 2.3 2.3 2.2 2.1 0.8 -0.5
of which: manufacturing 2.2 2.3 2.1 2.0 1.8 0.2 -11
Low-tech 3.4 3.2 3.1 2.8 2.6 1.8 -2.0
Medium-tech 1.3 1.6 1.3 15 11 -1.0 -04
High-tech 2.0 2.0 3.3 2.8 1.7 0.7 -0.6
of which: market services 1.6 11 2.0 1.7 1.8 1.7 0.0
Yearly average percentage variation 1995-2007
Total 3.8 3.7 3.0 3.0 2.8 2.2 -1.0
of which: manufacturing 3.1 3.1 3.1 3.0 2.4 1.7 -1.6
Low-tech 3.2 2.9 3.1 2.8 2.7 2.9 -1.3
Medium-tech 2.7 3.0 2.7 2.9 1.7 0.3 -2.0
High-tech 3.7 3.4 4.5 3.9 3.1 2.7 -0.9
of which: market services 4.7 4.4 1.9 2.4 3.5 5.0 -0.7

Source: our calculations on Eurostat data.

The results clearly show a significant increasenternational fragmentation from 1995
to 2007 for all levels of industry aggregation irr@any according to almost all the
indices. The increase in international outsour@ntyities was slightly stronger in high-
tech than in low-tech industries.

Also in the case of Italy, all the indicators foetwhole economy show an increase in the
level of outsourcing in 1995-2007 (table 3, thirarth. However, the growth in Italy’s
indicators is slower than Germany’s, reflecting Hoothe slower growth of
internationalisation in Italian manufacturing firmsharacterised by a higher level of
outsourcing than their German counterparts in 1985d the increasing relative
importance of market services industries, whichsanecturally characterised by a lower
intensity of imported inputs.

Moreover, looking at total export market sharesagha different pattern emerging in the

two countries: while Italian exports lost marketash during the entire period (1995-
2007) and in both sub-periods (1995-2000 and 2@WFEL German exports were more
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resilient, especially in terms of the share at tamisprices (figure 4J* In a period that
saw the major developing countries enter the wodde market (China and India being
the most relevant examples), developed countriégradly lost export market shares.
Italy was no exception, although Germany actualtyeased its share especially in 2000-
2007, the second sub-period. The faster growth néérmationalisation in German
manufacturing has had, at the least, a simple itmathis development as it has inflated
German trade exchanges, which include both the rexpof final goods and the
intermediate goods sent abroad for processing. @nother hand, further analysis is
needed to test the extent of the growing intermatieation of production (especially by
means of a reduction in labour costs) on the comnmtess of German manufactured
goods.

Figure 4 — Export market shares of Germany andyttal
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*=percentages of the world exports of goods; at 1995 prices and exchange rates.
Source: calculations on IMF and Istat data.

*1 The evolution of the market shares at constanéprand exchange rates can be partly biased by
statistical problems in the measurement of expait walues, which are used as deflators. In
particular, Italian export unit values systematicalbverestimate the dynamics of the
corresponding export prices, while the oppositarseto be true for German export unit values.
However, considering the exports’ market shareuiaent prices and exchange rates (that do not
suffer from the above-mentioned measurement prabkemd seem more appropriate for analysing
medium-long periods of time), we see that betwed3bland 2006 Italy lost almost one quarter of
its market share, Germany only less than one tenth.
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3.2. A look at manufacturing industries

To obtain a more detailed picture, we shifted thmealgsis to outsourcing at the
disaggregated industry level. Figures 5 and 6 shimavdevelopment of some of the
indices proposed for international outsourcing ianofacturing in 1995-2007 for Italy
and Germany, respectively.

Figure 5 — Sectoral development of IITI_broad (&}, _narrow (b), ICP (c) and
DIICP (d) in Italy
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Figure 6 — Sectoral development of IITI_broad (&}, _narrow (b), ICP (c) and
DIICP (d) in Germany
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The intensity of off-shoring is fairly different mass industries. In 2007, the outsourcing
intensity of Italy’s chemicals and electrical equignt industries was equal to about 60%
and 40%, respectively, as measured by li¢ _broad index (figure 5a), while the
outsourcing intensity of the machinery industry,e thmost significant Italian
manufacturing segment, amounted to as much as(datiut 20%). ThdCP indicator
confirms both the ranking among industries andrtdeivelopment in the twelve-year
period (figure 5c¢). On the other hand, lookingtegriarrow outsourcing indicator (figure
5b), which takes account of solely intra-industigde, a quite different picture emerges:
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chemicals and electrical equipment industries rantta@ most internationally integrated,
although the mechanical industry appears to bé/faternationally integrated too, given
that about 50% of all its intra-industry inputs argorted from abroad: this fact implies
that the extra-industry inputs of mechanical prdasiiare almost completely domestic,
thus suggesting a possible specialisation of tbwsé high-quality products.

In Germany, the ranking of industries by intengifyinternational outsourcing seems to
be even more dependent on the indicator used. WiedhT|_broad and thdlTI_narrow
indices are used (figures 6a and 6b), chemicalsyels as the metal and electrical
equipment industries, show the highest levels déaurcing intensity, while transport
equipment appears more internationalised when simglythe imported inputs on
production [CP index); this is true particularly when both direartd indirect import
contents are considered, suggesting that Germasgpiwat equipment firms outsource the
production of lower-quality parts and/or final ptads abroad, keeping only the higher-
guality production phases in Germany. Also “texpl®ducts and clothing” and “leather
and leather products” show a very high level oklinational outsourcing, but their
relative weight on Germany’s total manufacturingdarction is almost nil.

The contribution to the overall increase of outsmg in manufacturing in the twelve-
year period can be explained in the case of Gerrbgnyetals, electrical equipment and
chemical products, while in Italy the growth oféemational outsourcing has been driven
by metals, chemicals and some traditional industiiile particular “textile products and
clothing”.

Despite the differing levels of international owtstng in both countries, the outsourcing
intensity in almost all industries was higher in0Z&han in 1995. A notable exception
being the electrical equipment industry in Italynang the relatively more important
industries for its economy, where outsourcing desee slightly from its 1995 level. As
the size of this sector has contracted in Italis ttecrease could indicate an increasing
specialisation in niche products, which would epaltfalian firms to exert some
monopolistic pressure and use a larger share bfdpiglity domestic input& Finally, all

the indicators except narrow outsourcing for tramspquipment show an increase in the
internationalisation of both countri&s.

4. A shift and share analysis
Although all these indices are mainly focused derimational outsourcing, there are also

other forces driving their evolution. For exampe, index can rise if a highly vertically
specialised sector increases its share of the ptiothuof the whole economy, even when

2. For example, the electrical equipment sectomiies lighting equipment, a market segment in
which Italian firms are firmly established, abovktlaanks to their high-quality design.
43 . . - . .

. This phenomenon could be explained, at leastypdry a sizeable reduction of the relative
price of imported parts and components producethénsame sector (i.e. transport equipment)
with respect to the other inputs used; this reduogtiobtained by outsourcing to lower-cost
countries, could (more than) offset the effect ld tising share in volume terms of parts and
components on total inputs.
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the outsourcing activity of the sector did not adpamt all or declined. Using a shift and
share approach enables us to divide the varianddeoindices into two parts across
sectors: the change of intensity in industries’elinational outsourcing (thevithin
componentlO;) and the relative change of the economy’s stract(the between
component),),** according to the following formula:

AINDEX, = > 6:AIO; +)_ A6, 10 [8]

i=1 i=1

with INDEX; as the value of the index(z= IITI_broad, IITI_narrow, ICP, DIICP, ICE,
DIICE and VAP and A indicating absolute changes. By using a bar fer dtatistical
mean of the value in the 1995-2007 period, one @orapt is kept constant in order to
isolate the variation of the other component, whishallowed to adjust. Therefore,

Z@AIOi captures the change in only international outsgagrcwhile ZAHiBi
i=1 i=1
captures only structural changes.

Tables 5 and 6 present the results. idtal rows depict the overall change in the index,
i.e., the sum of thevithin and thebetweercomponents. Theithin rows show the actual
variation of outsourcing intensity in each sector.

For ltaly, the shift and share analysis seems tafico an increase in international
fragmentation for both the whole economy and theufecturing sector. This rise is at
least partly counterbalanced by a shift towards laternationally-integrated industries.
For Germany, both components moved in the sametiting showing a clear increase in
the level of outsourcing. Therefore, the differelghamics in the two countries can be
partly explained by quite diverging changes in sdeation. At an aggregate level, the
firms’ propensity to use imported inputs grew witheéach sector in both countries;
moreover, the shift in the economic structure talganore internationalised sectors was
greater in Germany than in Italy. The two differéyhamics of internationalisation and
the quite diverging specialisation patterns coudidate a discrepancy in the “success
rate” of outsourcing policies between the two coest This holds true for the
manufacturing sectors but even more so for thevivole economies.

*. The structural component differs with respedti®various indices. For example, in the case of
the ICP index, the structural component is the share ofatiput of industryi to the economy
wide output, whereas for tHETI index it is the share of the total inputs of secttb economy
wide total inputs. The within component, insteadptares the variation of the sector's
international outsourcing activity focusing on thworted inputs.
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Table 5 — Outsourcing and sectoral changes in I{4895-2007)

Import content of Import content of Imported | Narrow Value
production exports inputs on index added on
Sectors direct and direct and i;(;;l?tls production
only direct| indirect | only direct| indirect (IT1)
content content content content
(ICP) (DIICP) (ICE) (DIICE)
Total
Within 2.09 2.88 4.32 4.96 3.20 5.43 -4.19
Between -0.74 -0.96 -0.05 -0.12 -1.24 -1.04 1.47
Total 1.35 1.92 4.27 4.84 1.96 4.39 -2.72
Manufacturing
Within 4.66 5.18 5.08 5.64 5.94 7.93 -3.30
Between -0.25 -0.12 0.20 0.28 -0.18 1.87 0.13
Total 441 5.06 5.28 5.92 5.75 9.80 -3.16
Market services
Within 0.49 1.54 1.15 2.08 0.38 1.20 -5.97
Between 0.06 -0.10 -0.01 -0.41 0.16 0.54 0.85
Total 0.54 1.44 1.14 1.67 0.54 1.75 -5.12
Source: our calculations on Istat data.
Table 6 — Outsourcing and sectoral changes in Geyn{@995-2007)
Import content of Import content of Imported | Narrow Value
production exports inputs on index added on
Sectors direct and direct and i;(;tﬁ':s production
only direct| indirect | only direct| indirect (IT1)
content content content content
(ICP) (DIICP) (ICE) (DIICE)
Total
Within 3.31 5.03 5.19 7.53 5.10 5.66 -5.06
Between 0.83 1.06 0.84 0.84 1.50 1.95 -0.90
Total 4.14 6.09 6.02 8.38 6.60 7.60 -5.95
Manufacturing
Within 5.60 8.07 6.14 8.71 4.41 5.89 -5.73
Between 0.69 1.08 0.67 0.64 1.21 1.64 -0.46
Total 6.29 9.15 6.81 9.36 5.62 7.53 -6.19
Market services
Within 1.57 2.64 0.37 1.57 2.49 5.33 -4.69
Between 0.40 0.43 1.39 1.35 1.65 2.29 0.00
Total 1.97 3.07 1.76 2.92 4.14 7.63 -4.69

Source: our calculations on Eurostat data.
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Our results are consistent with national accouata:dn Italy, the value-added share of
market services increased from 46.6% to 48.7% 9518000, and reached 50.1% in
2007. Symmetrically, the value-added share of thaufacturing sector decreased in the
same period, albeit at a slower pace in the fieaioo of analysis. The pattern observed
in Germany is partly different: from 1995 to 20G6¢ value-added share of market
services increased fairly sedately (from 44.4% ®&®7%) before accelerating to a
maximum of 47.4% in 2006, while in 2007 it declinéd 47.1%. In a context
characterised by a sizeable reduction in the vatided share of the construction industry
after the peak of the early 1990s driven by reaatfon, the relative weight of industry
decreased from 1995 to 2003, inverting the tren@004-2007, and the value-added
share of German industry returned to the levelshefearly to mid-1990s: this macro
evidence further attests to the good performanc¢eesman manufacturing firms from the
middle years of the last decade.

5.Conclusion

The growth of international trade in intermediat®ds reflects, at least in part, the firms’
choice to relocate their production abroad to expiost benefits related to labour or
other production factors. In 2007, the final ye&rar analysis, the direct and indirect
import content of the production of goods and smwj which is our indicator of
international outsourcing, was about 17% for bbh italian and the German economies
(excluding energy products). The import contenexports was slightly higher in Italy
than in Germany due to a different sectoral contfmwsiof exports, therefore, on this
basis and from a static viewpoint, also Italy coodddefined as a «bazaar economy».

In terms of solely the manufacturing sectors, thalysis implies that Italian firms are
slightly more internationalised than German firims2007, the direct and indirect import
content of production was 31.1% in Italy and 29.8%ermany, despite the higher share
of low-tech sectors in the former, which are apptye the least internationally
fragmented.

Although both Italy and Germany show similar leveisnternationalisation at the end of
the analysis period, different dynamic patterns tiedhose levels. During the whole of
the twelve-year period, German firms, which starttdm a lower level of
internationalisation, spurred faster growth comgamith the Italian firms. In addition, it
is important to note that this weaker pattern fatylcan be partly explained by a more
pronounced structural shift of production towards service sectors, which are far less
internationalised than manufacturing. Moreover, levhitaly experienced a slight
acceleration in the second sub-period (2000-260T), Germany the dynamics were
more pronounced in 1995-2000 and, successivelgy 2004. The pattern in the first
period seems to be related to the crises suffeyatidltalian lira and the Spanish peseta
in 1992 and 1995, which hampered the price competiess of German products and
triggered a significant change in the strategieshef German firms. After a stasis in
2001-2004, the internationalisation process of Gerfirms regained momentum, also in

. All the indicators used in the analysis produegitience of this slight acceleration, i.e., ICP,
DIICP, DIICE and IITI.
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response to the qualitative upgrading and/or irgingaspecialisation of Chinese exports
in sectors of relevance to the German econ&y.

As in the case for the whole economy, German matwfiag firms spurred faster

growth from 1995 to 2007 according to almost al thdicators presented here, with the
high-tech sectors fuelling the highest growth iteinational fragmentation. On the other
hand, international fragmentation was significant both the low and medium-tech
industries in Italy. This structural change conitdd to the positive performance of
Germany’'s export market share in that period bysting the price competitiveness of
German goods.

Conversely, Italian firms spurred slower growthtlie degree of internationalisation of
production, at least up to 2005, while the sligttederation that can be observed in the
average of the second sub-period is the resulttagnation in 2000-2004 and a
substantial increase in 2005-2007 (figure 1). Beiems to signal a strategic change and a
reorganisation of production in Italian firms, drleast a significant part of them. This
hypothesis is fully consistent with the resultsBsaindolini e Bugamelli (2009), which
explain the interruption of the fall of total factproductivity observed for the Italian
economy in the middle years of the last decade i firms’ reorganisation of
production processes. The new challenges poseddrgased competition from low-
wage countries (or more generally by globalisatidny) the diffusion of information and
communication technologies, and by the adoptionthef euro (which, among other
things, put a stop to the competitive devaluatiohthe lira) induced the most dynamic
Italian firms to rethink their organisation, inclad their degree of vertical specialisation.

While this transformation process was still undeywthe world economy was hit by the
major financial crisis of 2008-2009, however, adbog to the Banca d’ltali&urvey of
industrial and service firmsrevenues fell more slowly at those firms that had
significantly changed their strategies in previgaars?’ In fact these developments need
to be analysed in future research.

Although the input-output tables for more recenargeare not yet available, the levels
and structures of the international division ofdabfor Germany and Italy produced by
our analysis for 2007 are likely to be the samatdeast similar to those observed at the
beginning of the global crisis, which had a pafacy negative impact on the
international trade in intermediate goods. In félog multiplicative effect of the “global
supply chain” helps to explain the depth of thdagse in world trade during the criéfs.
However, in its aftermath, the rate of internatiomatsourcing could intensify due to the
need of firms in the developed countries to boththier increase their cost

6, Mannarinoet al. (2008) find evidence of a strong qualitative upljng in Chinese medium-
high quality machinery exports in 1996-2006, eveough German and lItalian products remain
positioned at higher quality levels. Looking at thleole manufacturing sector, Schott (2008) finds
an increasing overlap of the exported product neitvieen China and the OECD countries during
the 1972-2005 period, even though the quality gapxied by mean unit values differentials)
between OECD and Chinese product varieties widemedtime.

' See Banca d'ltalia (2010, p. 112).

8 See, for example, Bems, Johnson and Yi (2009) Rwiertson (2009); but, for an almost
opposite point of view, see also Altomonte and Gairao (2009).
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competitiveness and, presumably, establish newrexatforms near or in the markets
that are recovering from the crisis at a fasteeepaach as China, India, the Far East and
Brazil.
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Appendix

In this section we present a more compact notdtiorthe indices used in the paper by
recasting them in matrix form.

For thellTl_broadindex we use:
Tl _broad = u'mA Y [U'(:A+A) YT* [A1]
with each elementg; of then-dimensional square matrp@ representing the imported

inputs from industry utilised for the production of industjyeach elemengg; of then-
dimensional square matrjpd representing the domestically produced input fiodustry
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i for the production of industry Y is then-vector of gross outputi is anx1 vector ofl’s
andn the number of industries.

ThellTl_narrow index is calculated as:
ITI_narrow = u' (zA* 1)Y {U'[(mA+eA)* 1Y} [A2]

where(A* 1) is the diagonal import matri¥A and[(WA+4A)* 1] the diagonal matrix of
the total input matriXA+g¢A).

The expression for ICP index, as defined in [3h ba written as:

ICP=u A Y [u YT [A3]
where each elemenfy; of the n-dimensional square matri¥A represents the imported
inputs from industry utilised for the production of industjyY is then-vector of gross
output,u is anxlvector ofl's andn the number of industries.

The expression foDIICP index, as defined in [4], is a bit more complicat@nce it
includes the inverse of the Leontief matri¥;qA)*, which allows us to capture the
imported inputs embodied in the domestic output:

DIICP = [u' wA (I-¢A) Y] [u'Y]? [A4]
with each elemenfg; of then-dimesional square matrgd representing the domestically
produced input from industry for the production of industry and| is anxn identity

matrix.

The matrix notation for th&CE and theDIICE indices, as defined in [5] and in [6], are
then:

ICE=u'nAY [u X" [A5
and:
DIICE = [u' mA (I-¢A) 1 Y] [u'X] ™ [A6]
whereX is then-vector of exports.
Finally, the matrix notation for the VAP index, d&sfined in [6], is:
ICP=u'V[u' V]* A7

with V as then-vector of value added.
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