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ABSTRACT

Croatia in Global Value Chains

Abstract

Global value chains have become a powerful source of in-
creased efficiency and firm competitiveness. This paper ex-
plores Croatian participation in GVCs. Our results suggest that
Croatia’s integration in GVCs did not essentially change from
2000 until 2014. Involvement in GVCs did not change in peer
countries either, but they significantly increased their back-
ward and decreased forward participation, while the structure
of integration in Croatia stayed almost the same. In addition,
the analysis of the structure of value added in exports in manu-
facturing sector shows that the share of domestic value added
in gross exports in 2014 was high in the production of food,
beverages and tobacco industry, pharmaceutical products, and
computers and electronics. Moreover, the pharmaceutical in-
dustry is the only industry that significantly increased the share
of domestic value added in exports from 2000 to 2014. Finally,
our results indicate that Croatia is strongly integrated in GVC
trade only with a few countries, with Germany being its most
important GVC partner.
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1 INTRODUCTION TO GLOBAL VALUE CHAINS

1 Introduction to global value chains

International trade flows are one of key factors for a coun-
try’s economic growth. Conventional trade statistics are used
to analyze exports and imports between countries. However,
one of the crucial shortcomings of such data is their inability to
show the real value created by trade, or which industries cre-
ate most of the value. The real value added is a difference be-
tween the value of output (gross exports) and the value of im-
ports (usually intermediate products). Understanding the role
of an economy in global value chains improves policymaking,
in particular in the areas related to competitiveness, economic
growth and employment. Similarly, not knowing the difference
between the gross exports and the gross value of exports can
lead to misguided policy decisions.

Global value chains emphasize how export competitiveness
relies on the sourcing of efficient inputs and access to final
producers and consumers abroad (De Backer et al., 2013). As
companies seek to improve their operations by establishing dif-
ferent steps of production across different locations, cross-bor-
der transactions in intermediate goods and services have come
to prevail in international trade, leading to growth of trade in
intermediates that is faster than in final products. Such inter-
national fragmentation of production is a powerful source of
increased efficiency and firm competitiveness, as production is
undertaken wherever the essential materials and competences
are available at competitive cost and quality. The ability to
identify trade in intermediate products can provide important
insights into how countries integrate into GVCs (Ahmad et al,
2017).

Countries can be involved in GVCs in different ways. Those
that produce at the beginning of the production chain (up-
stream) import fewer intermediate goods and services, but ex-
port more of them than countries that are located at the end
of the chain (downstream). Thus, countries can participate in
GVCs by using foreign inputs in exports (backward partici-
pation), or can be suppliers of intermediate goods and servi-
ces that are further used in other countries’ exports (forward
participation).

New data enable analyzing the value added created in ex-
ports on the industry level, which is of high importance be-
cause not all industries are positioned the same way along the
supply chains. Some industries, such as petroleum production,
do not contain as many imported inputs as, for example, mo-
tor vehicles, but are involved in GVCs through value added in-
corporated in goods that are exported (UNCTAD, GVC: In-
vestment and Development, World Investment Report, 2013).
The higher the share of the foreign value added component,
the less important is the industry for economic growth. A high
share of foreign value added undermines the ability of total de-
mand and exports to generate GDP. However, the use of for-
eign inputs can improve competitiveness and thereby increase
the domestic value added, which can significantly contribute to
economic growth (Ali-Yrkko et al., 2016).

The purpose of this paper is to analyze Croatian participa-
tion in GVCs, and the extent to which it differs from that in its
main trading partners and peers. Furthermore, we show which
industries generate the most value in exports and, finally, what
countries are Croatia’s main GVC partners. In this respect, the
GVC data for Croatia can be considered as a valuable comple-
mentary tool to traditional trade statistics.

To the best of our knowledge, this is the first paper that
studies Croatian integration in GVCs, and is based on the most
recent data by World Input-Output Database that includes
Croatia.

The paper is structured as follows. Section 2 provides
an explanation on the limitations of traditional trade statis-
tics measures. Section 3 offers a brief description of the da-
ta used in the paper. Section 4 discusses the destinations of
Croatian exports of final and intermediate goods and services,
and which countries are the main sources of goods and ser-
vices in Croatia. In addition, it offers some stylized facts from
analysis of intermediate products trade. Section 5 summarizes
main findings on Croatia’s participation in GVCs. Section 6
concludes.

2 Traditional trade statistics measures:

Global value chains challenge the way trade and output sta-
tistics are collected (De Backer et al., 2013). The traditional
approach of documenting cross-border transactions, such as
data on imports and exports, does not provide suffcient infor-
mation about involvement in globalized production. Higher
exports no longer guarantee higher output or adequate pro-
duction-associated benefits, such as employment creation and
industrialization (Banga, 2013). The products purchased by
consumers are made of inputs originating from separate loca-
tions around the world. However, neither goods nor services
are appropriately captured within traditional trade statistics be-
cause the value of intermediate inputs traded along the value
chain is recorded several times. Furthermore, the trade data
cannot reveal from which industry the value was added or from
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what are the limitations?

which industries they were imported.

There are many issues that arise because of the fact that
trade data are supplied in gross value terms. Specifically, the
domestic as opposed to the foreign value added of traded
products is effectively being overlooked. According to the tra-
ditional trade statistics, a country producing a crucial element
of a foreign-assembled good is not recognized as highly inte-
grated into the global market. In contrast, an assembling econ-
omy is considered as internationally highly-integrated, solely
by virtue of importing inputs and exporting final products.
Such reasoning neglects the value added of the input-produc-
ing country being inherent in the value of the final product, ir-
respective of the final export location.

The role of the economy, and in particular of the industrial



sector that plays a key role in the global production process, is
not properly accounted for by traditional trade statistics. The
key diffculty is that the conventional approach to analysis of
trade does not track the sequence of value added generation —
from product invention to the final consumption.

For the above reasons, there is increasing recognition that
analysis based on gross trade statistics can result in inaccurate

3 DATA DESCRIPTION AND SOURCES

assessments of international trade. In order to assess the actual
contribution of trade to economic growth, one should identify
the actual value traded using international input-output tables,
which combine national accounts and bilateral trade statistics
linking production processes within and across countries and
industries, avoiding the double-counting problem that affects
conventional trade statistics (Ahmad et al., 2017).

3 Data description and sources

While the term “value chain” stands for the complete set of
activities, such as design, production, marketing, distribution
and support to the final consumer, the term “global” empha-
sizes interconnectedness among countries (De Backer & Mir-
oudot, 2014). While the notion of GVC is not new, quantita-
tive evaluation became feasible only recently as a result of an
improvement of inter-country input-output tables by, among
others, the Organisation for Economic Co-operation and De-
velopment’s (OECD) Trade in Value Added (TTVA) and World
Input-Output Database (WIOD). The importance of GVC is
further noticeable from the effort and resources dedicated to
computing GVC participation indices by leading organizations
like the OECD, International Monetary Fund (IMF), Bank of
International Settlements (BIS), along with various central
banks around the world.

For the purpose of trade statistics and Croatia’s participa-
tion in GVC analysis, this paper employs data from WIOD as
in Timmer, Los, Stehrer, & de Vries (2016). The database
provides annual time series of national input-output tables, in-
terconnected by bilateral international trade flows. Apart from
domestic flows captured by national input-output tables, world

input-output tables provide necessary inputs for the analysis of
both domestic and international product rows, keeping track
of the initial point in global chain. The key assumption used in
integrating national input-output tables into the global input-
output network is that each product is produced either by a
domestic industry or by a foreign industry. The data cover the
period from 2000 through 2014. WIOD covers a total of 44
countries (28 EU countries, 15 world major economies and a
residual representing “Rest of the World”) and 56 industries
(product groups) based on the 2-digit International Standard
Industrial Classification (ISIC) (for all industries and coun-
tries covered see Appendix C,). The value of trade comprises
trade in both goods and services, measured in current prices.
Together, the countries involved account for more than 85% of
the world GDP (Timmer et al., 2016).

An issue with assessing Croatian value added trade is that
WIOD does not include Bosnia and Herzegovina, Serbia and
Montenegro, which are countries that belong to the group of
Croatia’s major trading partners. These countries are included
as a part of the “Rest of the world” component.

4 Trade statistics overview

Moving different stages of production to different coun-
tries has become profitable, so the importance of intermediate
goods and services in global trade has increased. This section
gives an overview of Croatian trade with an emphasis on the
movement of intermediate and final goods and services across
Croatia’s major trading partners. Furthermore, since inter-
mediate goods and services dominate international trade, the
section examines the positions of different countries in the in-
termediates’ trade. We conclude the section by discussing how
the share of intermediate goods and services has changed be-
tween two points in time, 2000 and 2014.

4.1 What does Croatia export and where?

Croatia exports most of its products, both final and inter-
mediate goods and services to Italy, Germany, Slovenia, Aus-
tria and Hungary, accounting for one third of total exports
(Figure 1). Intermediates account for 63% of total exports on
average.

Figure 1 Croatian main export markets in 2014, by
product type
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Source: Authors’ calculations, based on WIOD (2016 vintage database).
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4 TRADE STATISTICS OVERVIEW 3
Figure 2 Intermediates export as a percentage of total Figure 4 Croatian main import sources in 2014, by
exports product type
in 2014 as % of total imports
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Source: Authors’ calculations, based on WIOD (2016 vintage database).

The share of intermediates in total Croatian exports (63%)
is slightly lower than the world average (65%) (Figure 2).
However, Croatian trade partners have higher shares, with
Austria being the only exception. Among Croatia’s major trad-
ing partners included in the WIOD, Italy has the lowest share
of intermediates in total exports (that is, highest share of final
goods). Croatia has the highest share of intermediates in total
exports among peer countries.?

Both intermediate and final goods and services are similar-
ly represented in exports to Croatian main export markets, as
shown in Figure 3 (see page 4). The figure also shows that
10% of total intermediate and also final goods and services are
exported to Italy. Germany is the most important export mar-
ket for both the intermediate and final goods and services for
peer countries. Moreover, the Czech Republic, Hungary and
Poland export about a third of total intermediates to Germa-
ny. Croatia accounts as an important export market only for
Slovenia.

4.2 What does Croatia import?

Croatia imports most of its products from Germany, Italy,
Austria, Slovenia, Hungary, and Russia, in that order (Figure
4). Imports of intermediate goods and services is higher than
of final ones. This is most noticeable in the structure of imports
from Russia. Almost 3% of total Croatian imports comes from
Russia, and almost all are intermediates (mostly natural gas).

Intermediates account for a higher share of imports than
final goods and services in all countries (Figure 5). Croatia has
a lower share of intermediates in total imports (61%) than the

Figure 5 Intermediates imports as a percentage of total

imports
in 2014
HU | S S S 7%
@ A C (S S S S
T T T T T T T
SK | | | | | | | 71%
CeE | S S S S S S 70%
m A S N S O S 1
EU-23 | S S S S | 66%
AT | S S S S S ¢
pL : : : : : %
Al countries - S S S S S S 5%
DE S S S S S 64%
HR ' T T T T T T 6]%

[<2]
@
<
=

o
o
n
S
w
S
IS
S
@
S
=
S
~
=)

80

Source: Authors’ calculations, based on WIOD (2016 vintage database).

world average (65%), and its major trade partners and peers
(CEE countries on average have 70%).

Major Croatian trading partners in imports of both inter-
mediate and final products are the same as for exports (Figure
6): Italy, Germany, Austria and Slovenia. Russia is added due
to its importance when it comes to imports of intermediates.
Germany seems to be the most important source of products
for all Croatian major trading partners and peers. China was
one of the most important sources for final goods and services
in all observed countries except for Slovakia.

1 See Appendix C, Table 1 for country definition.

2 According to the WIOD, Croatia’s main trading partners are Austria, Germany, Hungary, Italy, and Slovenia. However, this paper analyzes countries more com-
parable to Croatia to get a better insight into how much Croatia differs from peer countries. Peer countries include countries in the Central and Eastern Europe
(the Czech Republic, Hungary, Poland, Slovakia and Slovenia) and main trading partners (Austria, Germany, Italy and Slovenia).

Croatia in Global Value Chains
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Figure 3 Major export destinations for intermediate and final products
in 2014
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Figure 6 Imports of intermediates — major destinations in chosen countries in 2014
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4 TRADE STATISTICS OVERVIEW

Figure 7 Share of intermediates in total imports and total exports
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Source: Authors’ calculations, based on WIOD (2016 vintage database).

4.3 Stylized facts from intermediate products
trade

Countries with high shares of intermediates in imports par-
ticipate more in the last stages of production (downstream),
while countries with high share of intermediates in exports are
considered to be positioned in the early production stages (up-
stream). Pure trade statistics alone cannot confirm this state-
ment, but there are certain patterns among countries with
respect to shares of intermediates in total exports and total
imports. Figure 7 shows countries clustered by the share of in-
termediates in exports and imports, as in Ali-Yrkko, Rouvinen,
Sinko and Tuhkuri (2016).

Small open economies (top right quadrant). Countries char-
acterized by the above average share of intermediates, both in
total exports and total imports. These countries are highly in-
tegrated in the GVCs, with Luxemburg having the highest ra-
tio of intermediates, both in imports and exports in 2000 and
2014. Croatia fitted in this group in 2000.

Assembly countries (top left quadrant). Typical for countries
with large assembly plants with the share of imported interme-
diates higher than the average, while the share of intermediates
exports is lower than the average. A typical example is Chi-
na, whose share of intermediates in exports was above 70%,
while it had a below average share of intermediates in imports,
although this is increasing. Of Croatian peers, Slovakia and
Hungary belong to this group of countries. This is probably re-
lated to an increase in car production in Slovakia started in the
middle of the 2000s, while Hungary invested in factories in the
early transition period

Domestic market driven (bottom left quadrant). Countries
where intermediates account for a lower than average share of

imports and exports. For these countries the emphasis is on
final products trade. Examples are large size countries, such
as France and Italy. Although a small open economy, Croatia
ranked among these in 2014.

Raw materials exporters (bottom right quadrant). Coun-
tries where the share of intermediates of total imports is lower,
but of total exports is higher than the average of all countries.
Typically, resource rich countries belong to this group: Russia,
Australia, Norway.

Figure 7 also shows that almost all countries increased the
share of intermediates both in exports and in imports, which
resulted in a change of the average of all countries (up and
right). CEE also increased the intermediates trade, so their av-
erage moved to the right by 2 percentage points (intermediates
in total exports), and up by 5 percentage points (intermedi-
ates in total imports). While Slovakia and the Czech Repub-
lic slightly decreased their intermediates exports, they both in-
creased intermediates imports, suggesting that they improved
their position in the downstream part of the value chain. Hun-
gary, Poland and Slovenia increased the significance of inter-
mediates in both exports and imports. The figure suggests that
Croatia “moved” from the group of small open economies to
that of domestically driven economies due to the changed sig-
nificance of intermediates in total trade. However, the shift of
lines was a result of a change in the averages of selected coun-
tries, while Croatia did not move its position along the sup-
ply chain. Its share of intermediates in total exports increased
slightly, but the structure of imports did not change. The rel-
atively high proportion of intermediates in total Croatian ex-
ports has more to do with a historically high proportion of in-
termediaries than with integration in the global chains.’

3 Formal discussion of this claim requires further analysis and is beyond the scope of this paper.
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5 CROATIA’S PARTICIPATION IN GVCS

5 Croatia’s participation in GVCs

Conventional gross trade statistics have been useful for ana-
lyzing the gross trade among countries. However, as already
mentioned, they suffer from double accounting and record the
value added created abroad (intermediates exports of another
country). They do not reveal how much value added has been
generated in a country, or which industries have created the
value.

Export performance in Croatia is less pronounced when
measured in value added rather than in gross terms (Figure 8).
While gross exports of goods and services in Croatia in 2000
were 7.5 billion USD, only part of them, 5.6 billion USD, con-
tributed to the GDP. In 2009, with the crisis, the value added
of exports (that is, the income generated by exporting) de-
creased by less than 14 p.p., while the gross exports decreased
by almost 20 p.p. In 2014 total gross exports were 23.3 billion
USD, while the value added of exports was 6.4 billion USD
lower.

Figure 8 Value added exports vs gross exports in Croatia
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When assessing the actual contribution of each country and
industry to economic growth, the gross value of exports can be
decomposed into foreign and domestic value added. While the
foreign value added as a share of exports indicates what part
of a country’s gross exports consists of imported inputs, the
domestic value added is a part of the exports created within the
country. Furthermore, the domestic value added can be further
split into three components: exported directly final goods and
intermediates (direct domestic VA), exported intermediates to
a country that exports it further to the third countries (indirect
domestic VA) and re-imported domestic intermediates.

Assessing domestic and foreign value added further enables
analyzing the most commonly used indicators of the involve-
ment of countries in the GVC: the GVC participation index de-
veloped by Koopman et al (2011) and VAX matrix introduced
by Johnson and Noguera (2012) (for methodology on estimat-
ing trade in value — added see Appendix A).

Croatia in Global Value Chains

5.1 International comparison

One of the most widely used indicators for analyzing the in-
volvement of a country in GVCs is the GVC participation index
(Koopman, Powers, Wang & Wei, 2011), which is defined as
follows:

GVC participation; = [E‘g(Az + %

where IVAi stands for indirect value added (value added that
reflects the contribution of domestic suppliers whose exported
goods and services are built into later exported products to the
third countries), FVAi foreign value added of exports in coun-
try i, and EXi represents its gross exports.

A country either provides inputs for other countries’ exports
(forward participation) or uses other countries’ inputs to gen-
erate exports (backward participation). While a forward link-
age indicator is given by the indirect domestic value added, a
backward linkage indicator refers to the import content of ex-
ports (foreign value added).

Countries with high rates of specialization have larger back-
ward linkage components, while economies that are resource
rich tend to have higher forward linkage components. In 2014
China was one of the countries with the highest participation
in GVCs, particularly due to the forward participation (that is,
downstream links) (Figure 9). Hungary, the Czech Republic
and Slovakia were also highly involved in the GVCs, but mostly
due to backward participation. Taking into account the evo-
lution of backward participation in GVC between 2000 and
2014, most countries increased their backward participation
(particularly the Czech Republic, Japan and Turkey), while
only few countries, Cyprus, Canada, Russia and Australia, de-
creased their backward participation index (changes in for-
ward and backward participation between 2000 and 2014 are
presented in Figure 17, Appendix B).

Croatia’s participation in GVCs in 2014 was slightly be-
low the world average and significantly below five Central and
Eastern Europe countries and the EU average (Figure 9). As
for Croatia’s major trading partners, Italy had the highest GVC
participation index, with dominant forward participation. Due
to more pronounced backward participation in 2014, Austria
was also more involved in GVCs than Croatia. Finally, Germa-
ny’s GVC participation index was most similar to the Croatian,
having both forward and backward linkages very much alike.
However, Germany increased its backward participation sig-
nificantly between 2000 and 2014, while the forward partici-
pation index decreased. At the same time, the backward partic-
ipation index for Croatia slightly increased between 2000 and
2014, while the forward participation index stayed roughly the
same (Appendix B, Figure 17). In other words, the capacity of
the Croatian firms to perform in the downstream parts of value
chains has remained limited.
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Figure 9 GVC participation across countries
in 2014
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5.2 Decomposition of value added in exports

When compared to its key competitive markets, Croatia on-
ly marginally changed its overall position in GVCs from 2000
until 2014. However, there were some changes in the structure
of the value added content of gross exports: both indirect do-
mestic value added and foreign value added increased, while
direct domestic value added decreased (Figure 10). The Czech
Republic and Slovakia had the most pronounced increase in
the foreign content of exports.

As the direct domestic value added is directly absorbed by
the importers in the partnering economy, the picture is similar
to that in gross trade statistics. By contrast, exported interme-
diates re-exported to third countries (indirect domestic value
added) are a measure of forward participation. China had the
highest share of indirect domestic value added in 2014, fol-
lowed by Italy and the United States (Figure 11). Analogously
to Figure 9, those countries participate in GVCs mostly due to
the forward linkage component.

Given that the indirect content of domestic value added
was not ultimately destined to one country, rather used for re-
export to third countries, it is particularly important for real
economic growth and job creation. Almost one third of Croa-
tia’s domestic value added is indirect value, and is somewhat
higher than in the CEE countries (21% and 22%, respectively).
Croatia is the only country in which the indirect component of
domestic value added increased from 2000 to 2014, followed
by a larger decrease in the direct domestic component. This
could be related to improved relations of Croatian companies
with trade partners (or new agreements concluded), who ex-
ported Croatian goods further to the third countries. However,
an increase in indirect domestic value added could also be a
result of some large companies establishing firms and facilities
in neighboring countries (Bosnia & Herzegovina, Serbia and
Macedonia) which were used for exports to third countries;
some Croatian manufacturers undertook certain measures be-
fore entering the EU, within which they moved their produc-
tion to other countries in order to take advantage of duty-free

Figure 10 Evolution of value added content of gross exports

a) In Croatia
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Figure 11 Value added content of gross exports Figure 12 Evolution of foreign value added in Croatia
in 2014, by country by sector*
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Figure 13 Share of foreign value added in gross exports
in manufacturing
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placement of goods in the free trade area once Croatia entered
the EU (Ranilovi¢, 2016; Cudina and Susi¢, 2013).

5.2.1 GVC participation by sector

In most of the countries, the growth of GVC participation
was not homogenous across industries, due in particular to the
low foreign value added (that is high domestic value added)
component in services. Therefore, apart from general interna-
tional comparison, the focus is on further emphasis of the role
of industrial heterogeneity with regard to the domestic and for-
eign origin of value added.

The share of foreign value added in Croatia is higher in
manufacturing sector than in the overall economy which is,
of course, to be expected due to international fragmentation,
which initially started as an industry-demanded process. Ex-
ports of services are generally made up of less foreign value

added than manufactured products (Figure 12), although for-
eign value added in the sector of hotels and restaurants (tour-
ism service) is somewhat higher than in other services. Agri-
culture, as expected, also contains a low share of foreign value
added.

Analysis of foreign value added in manufacturing in Croatia
indicates that one third was generated abroad, which is some-
what lower than the world average (34%), but significantly low-
er than the average of the CEE countries (43%) (Figure 13a).
From 2000 to 2014 Croatia made smaller progress than all its
major trading partners and peers. At the same time, Slovakia
and the Czech Republic improved their backward participation
position more than any of selected countries (Figure 13b).

When it comes to domestic value added as a content of
gross exports, it is mostly high in agriculture, raw materials
and services (Ali-Yrkko et al., 2016). As can be seen in Figure

4 Industries included in each sector are listed in Appendix C3, Table 3.
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Figure 14 Share of domestic value added in gross exports
by main industries
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12, this is the case in Croatia: the highest share of domestic
value added is in agriculture and services. Looking more close-
ly at the structure of the manufacturing sector in 2014, the
share of domestic value added in gross exports was particularly
high (more than 75%) in water supply, food, beverages and
the tobacco industry, production of pharmaceutical products,
computers and electronics, and water supply and waste collec-
tion (Figure 14).

It is interesting to notice that industries that are traditionally
marked as crucial in Croatia, such as the production of coke
and refined petroleum, and chemicals and chemical products
had the highest drop in the share of domestic value added be-
tween 2000 and 2014 in favor of foreign value added (from
88% to 49% and 64% to 63%, respectively). On the other
hand, the pharmaceutical industry was the only industry to in-
crease the share of domestic value added in the same period,
from 74% to 79%. However, in order to draw conclusions on
its importance for the local economy, one should scale these
proportions by total volume of corresponding industries’ ex-
ports, which is beyond the scope of this paper. The proportion
of domestic or foreign value added in gross exports should on-
ly serve as information that helps to identify trade-offs from in-
dustry specific integration into GVCs and, therefore, calibrate
policy accordingly.

5.2.2 GVC participation by partner country
Subsequent to the analysis of foreign and domestic value
added embodied in trade, this section focuses on countries that

Figure 15 Main GVC partner countries for Croatia in 2014
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Source: Authors’ calculations, based on WIOD (2016 vintage database).

lvana Vidakovi¢ Perusko, Katarina Kovaé, Miroslav Josié¢



6 CONCLUSION

are the main Croatian GVC partners.

Croatia is strongly integrated with six partner countries
(Figure 15). However, there is room for improvement, espe-
cially with Russia, the US and China, where forward partici-
pation is several times smaller than backward participation.
Enabling both forward and backward linkages, Germany is
Croatia’s main GVC trading partner (Figure 15). Italy, Aus-
tria and Slovenia were respectively the second, third and fourth
most important countries in terms of both forward and back-
ward linkages. As expected, Russia is an important GVC part-
ner country due to the backward linkage, implying that Croatia
imports Russian intermediaries, and then further exports them
to third countries.

5.3 Final destinations for Croatia’s goods and
services

So far, only the gross exports measure was used in ana-
lyzing the value added component of Croatia’s exports. The
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question is to estimate the dependence of the Croatian econ-
omy on final demand in different countries. Traditional trade
statistics report only bilateral transactions (imports and ex-
ports) without the notion on where Croatian goods and ser-
vices are finally consumed. Value added in final demand or
VAX matrix is a measure that captures the connection between
industries and consumers, be they foreign or domestic, even if
they are not directly or closely connected (Johnson & Noguera,
2012).° The highlighted row in Table 1 shows the contribution
of other countries’ final demand to Croatian GDP. Accord-
ing to the VAX matrix, the most important drivers of Croa-
tia’s GDP growth are Germany and Italy (1.8 billion dollars of
Croatia’s GDP is attributable to meeting final demand in these
two countries). It also shows that Croatia’s exports depend on
Chinese and US final demand, similarly to the Austrian and
Slovenian, which is not visible from the traditional trade statis-
tics. An obvious remark for the Croatian economy is that it is
mostly domestically driven economy with almost 80% of total
demand in 2014 being domestically driven (40.7 billion dollars
out of 51.2 billion dollars).°

6 Conclusion

Empirical evidence demonstrates that joining GVCs brings
positive and significant gains in productivity. Accordingly, this
paper analyzes Croatians participation in GVCs, compares
Croatia with its main trading partners and peer countries, and
shows which exporting industries generate the most of Croa-
tia’s value added.

Our results show that Croatia’s integration in GVCs from
2000 until 2014, measured by the GVC participation index,
essentially stayed unchanged. Moreover, its composition also
did not change. Although the GVC participation index did not
increase much in the CEE countries and Croatia’s major trad-
ing partners either (except in the Czech Republic and Italy),
they changed their position along the GVCs. Namely, all the
observed countries significantly increased their backward and
decreased their forward participation. This means they im-
proved their position in the global value chains by increasing
the foreign content of exports and therefore improving their
position in the downstream part of the value chain, which
might have resulted in improving their competitiveness. At the
same time, Croatia slightly increased its backward component,
while the growth of indirect domestic value in exports was
negligible.

This study also shows that Croatia’s growth is mostly do-
mestically driven. Almost 80% of value added in gross exports
is created domestically. However, between 2000 and 2014

direct domestic value added decreased in favour of the indi-
rect component. Moreover, Croatia is the only one among an-
alyzed countries that increased the indirect part of domestic
value added, while the foreign content grew least among the
peer countries. Therefore, Croatia could improve its backward
participation by using cheaper foreign inputs while improving
its competitiveness.

Analysis of the structure of value added in exports in the
manufacturing sector shows that the share of domestic value
added in gross exports in 2014 was particularly high in the
production of food and beverages and in the tobacco indus-
try, pharmaceutical products, and computers and electronics.
Moreover, the pharmaceutical industry is the only industry that
significantly increased the share of domestic value added from
2000 to 2014.

Croatia is strongly integrated with a few countries, Germa-
ny being the most important GVC partner, followed by Italy,
Austria and Slovenia, in that order. Russia is an important
GVC partner country due to the backward linkage, implying
that Croatia imports Russian intermediaries, and then further
exports them to third countries.

Finally, the VAX matrix also shows that Croatia’s growth is
mostly domestically driven, and that the highest contribution
of foreign final demand comes from Germany and Italy.

5 For methodology see Appendix A.

6 The figures for all countries included in WIOD are presented in Appendix C, Table C4.
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APPENDICES

Appendices

Appendix A: Estimating trade in value added

Given that conventional statistical records on trade data do
not provide adequate information concerning the degree of
involvement in the process of globalized production, this sec-
tion proposes a methodology appropriate for tracking trade in
value added. The methodology used to estimate trade in value
added stems from Leontief (1936). The author demonstrated
that, once the interconnections between different industries
and different countries are familiar, total output required for
production of one unit of final goods is easily tracked. The
quantity and type of intermediary goods that are necessary for
the one unit of final good of interest is determined using in-
put-output tables across industries and countries. Namely, $1
of exports creates value added in trade directly, that is exactly
the first-round domestic value added part of exports. Further-
more, $1 of exports is produced with the use of intermediate
products, each of which creates value added itself, and that is
how indirect (second round) value added is generated. This
procedure is repeated with intermediate products, and after a
finite number of iterations, it gets to the raw materials used
in the production process. Now, total domestic value added
in trade is given as a sum of all indirect (second-round) val-
ue added terms and one direct term, generated through $1 of
exports.

The formalization of an accounting structure used for
the estimation of value added component, as in Johnson and
Noguera (2012) is presented below. Every industry sector s
2 S within a country i 2 N produces tradable good with the
use of domestic inputs and imported intermediate goods. The
amount of good produced by sector s in country i is denoted
as qi(s); that is either used further as an intermediate good in
the production process, or consumed as a final product. The
main characteristic of the global input-output structure is that
it separates bilateral flows of ¢;(s) for intermediate and final
use. In order to capture these four dimensions appropriately
(2 different sectors X 2 different countries), source countries
are denoted by i, and destination countries by j. The amount of
final goods from production sector s in source country i desig-
nated for country j is denoted as g; (s); while the amount of in-
termediary products from industry s in country i used in sector
t of country j is marked as gj(s; t): These flows satisfy market
clearing conditions for goods, therefore:

G(s) = 2q5(s) + 222247 (5.1)

Assuming a common price p; (s); the market clearing condi-
tion can be rewritten in value terms as:

MOEDWIOEDIPIACHR (1)

where values of production, final consumption and intermedi-
ate goods flows are yi(s) = pi(s)qi(s), ¢i(s) = pi(s)gi(s) and
my(s,t) = pi(s)qy(s,t). If x;(s) denotes gross bilateral exports,
xi(s) = c;(s) + Zlm,,-(s,t) meaning that gross bilateral exports
incorporate goods both of intermediate and final use out of the
country.

Intuitively, (1) says that total output y:(s) is thus divided

between domestic final use, domestic intermediate use, and
gross exports.

Presuming many countries (N) and industrial sectors (S)
involved in the analysis of global trade, introducing compact
notation facilitates formalization. In particular: Sx1 vector
y: stands for total (both intermediate and final use) value of
output in each industrial sector; Sx1 vector ¢; denotes final
goods flows from country i to country j, and Sx1 vector ¢; de-
notes final demand of country i for its own products. Assum-
ing SxS input-output matrix A, the use of intermediary goods
from country i in country j would be A;y; Common matrix ele-
ment of direct technical coeffcients A; (s; t) has a major role:
it characterizes international association of inputs and out-
puts. For instance, it illustrates the value of s=steel import-
ed by j=Croatia from i=Germany needed for the production
of t=boats, as a ratio of total production of boats in Croatia.
Compactly written, with A being the global input-output ma-
trix, it comes up as follows:

An An - Aw » Cij
A= A:21 A:zz A:L’\’ y= }:72 ¢ = C:z,' ]
Av Av - Aw Y Cnj

Now, the goods market clearing condition is:
y=Ay+.¢;, )

that is the typical description of an input-output system,
having total output distributed between intermediate and final
consumption. Solving this system of equations for y:

y=2U-A) "¢, 3)

where (I — A)™" is the so-called Leontief inverse of the in-
put-output matrix A, which calculates the direct and indirect
output value needed to satisfy final demand in country j. In
order to visualize direct versus indirect terms, Leontief in-
verse is expressed as (I—A)"' = ZZ’LOA‘, infinite sequence,
where the zero order term multiplied with the vector of final
consumption, ¢;, represents direct output consumed as final
goods. The first order term stands for direct output plus in-
puts used in the production of that particular direct final out-
put: [I+Alc;. The second order term, in addition, contains
intermediates needed for production of first round intermedi-
ate goods: [/+ A+ A’]c; : The same logic applies for the third
round, fourth round terms, and continues until it gets to the
raw materials used in production process. In that way, output
from country i is disintegrated into the quantity of output from
i used to produce final consumption goods in j; that is a dif-
ferent concept from gross exports. While exports from coun-
try i to country j are detected directly, output flows are rather
estimated with the use of information provided by the global
input demand for final goods consumed in particular country.
In order to get the value added streaming from aforementioned
bilateral trade transactions, the share of value added to output
is determined for each industrial sector within a country i as
r=1-— Z,Z Aji(s,t) that is the GDP to gross exports ratio,
for each industrial sector level. Now, the value added exports

lvana Vidakovi¢ Perusko, Katarina Kovaé, Miroslav Josié¢



APPENDICES

and value added share of exports (VAX ratio) are defined as

follows:
* Value added exports equals the absolute value added pro-

duced by industry s in country i destined to country j:
va;(s) = ri(s)y;(s), while total value added produced in coun-
try i is easily calculated as va; = Z vay(s) .

Appendix B: Additional figures

exports.

15

o VAX ratio equals va;(s)/x;(s), x;(s) being the gross bilateral

For more on specific indicators on GVCs see Ahmad, Bohn,

Mulder, Vaillant, and Zaclicever (2017).

Figure 17 Change in backward participation index and forward participation index 2000-2014 across countries
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Source: Authors’ calculations, based on WIOD (2016 vintage database).
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Appendix C: Additional tables

Table C1 Countries included in WIOD

AUT
BEL
BGR
BRA
CAN
CHE
CHN
CYP
CZE
DEU
DNK
ESP
EST
FIN
FRA
GBR
GRC
HRV
HUN
IDN
IND
IRL
ITA
JPN
KOR
LTU
LUX
LVA
MEX
MLT
NLD
NOR
POL
PRT
ROU
RUS
SVK
SVN
SWE
TUR
TWN
USA
ROW

Australia
Austria
Belgium
Bulgaria
Brazil
Canada
Switzerland
China
Cyprus
Czech Republic
Germany
Denmark
Spain
Estonia
Finland
France
United Kingdom
Greece
Croatia
Hungary
Indonesia
India

Ireland

Italy

Japan
Korea
Lithuania
Luxembourg
Latvia
Mexico
Malta
Netherlands
Norway
Poland
Portugal
Romania
Russia
Slovakia
Slovenia
Sweden
Turkey
Taiwan
United States
Rest of the World

A02
AO3
B

C10-C12

C13-C15

C16

C17
C18
C19
C20

C21

C22
C23
C24

C25

C26
ca7
C28
C29
C30
C31_C32
C33
D35
E36

E37-E39

G45

G46

G47
H49
H50
H51
H52
H53

J58

APPENDICES

Table C2 Industries included in WIOD

Crop and animal production, hunting and related service
activities

Forestry and logging
Fishing and aquaculture
Mining and quarrying

Manufacture of food products, beverages and tobacco
products

Manufacture of textiles, wearing apparel and leather
products

Manufacture of wood and of products of wood and cork,
except furniture; manufacture of articles of straw and
plaiting materials

Manufacture of paper and paper products

Printing and reproduction of recorded media
Manufacture of coke and refined petroleum products
Manufacture of chemicals and chemical products

Manufacture of basic pharmaceutical products and
pharmaceutical preparations

Manufacture of rubber and plastic products
Manufacture of other non-metallic mineral products
Manufacture of basic metals

Manufacture of fabricated metal products, except
machinery and equipment

Manufacture of computer, electronic and optical products
Manufacture of electrical equipment

Manufacture of machinery and equipment n.e.c.
Manufacture of motor vehicles, trailers and semi-trailers
Manufacture of other transport equipment

Manufacture of furniture; other manufacturing

Repair and installation of machinery and equipment
Electricity, gas, steam and air conditioning supply

Water collection, treatment and supply

Sewerage; waste collection, treatment and disposal
activities; materials recovery; remediation activities and
other waste management services

Construction

Wholesale and retail trade and repair of motor vehicles
and motorcycles

Wholesale trade, except of motor vehicles and
motorcycles

Retail trade, except of motor vehicles and motorcycles
Land transport and transport via pipelines

Water transport

Air transport

Warehousing and support activities for transportation
Postal and courier activities

Accommodation and food service activities

Publishing activities

lvana Vidakovi¢ Perusko, Katarina Kovaé, Miroslav Josié¢
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Table C3 Decomposition of sectors

Motion picture, video and television programme A01 -A03 Agriculture Primary production
J59_J60 production, sound recording and music publishing - . ) .
activities; programming and broadcasting activities B Mining and quarrying Primary production
161 T C10-C12 Food, beverages and tobacco Manufacturing
162 J63 Computer programming, consultancy and related . Tl DAL e R
- activities; information service activities Cc16 Wood and wood products Manufacturing
K64 Financial service activities, except insurance and pension Cc17 Paper and paper products Manufacturing
fundin
9 C18 Recorded media Manufacturing
Insurance, reinsurance and pension funding, except
K65 compulsory soclal security c19 Coke and refined petroleum Manufacturing
. Activities auxiliary to financial services and insurance €20 Chemicals and chemical products  Manufacturing
activities c21 Pharmaceutical products Manufacturing
L68 Real estate activities C22 Rubber and plastic Manufacturing
M69 M70 Legal and accounting activities; activities of head offices; c23 Non-metallic mineral products Manufacturing
- management consultancy activities
C24-C25 Basic metals and metal products Manufacturing
M71 Architectural and engineering activities; technical testing
and analysis C26 Computers and electronics Manufacturing
M72 Scientific research and development Car Electrical equipment Manufacturing
M73 Advertising and market research C28 Machinery and equipment Manufacturing
e Othel.' profess.io.n.al, scientific and technical activities; C29-C30 MOtP" vehicles and transport e
- veterinary activities equipment
N Administrative and support service activities C31.C32 Furniture Manufacturing
o Public administration and defence; compulsory social C33 Repair and installation equip Manufacturing
Seetity D35 Electricity, gas, air conditioning Manufacturing
P85 Education E36-E39 Water and sewerage Services
Q Human health and social work activities F CorsiEiEn Saniees
RS Other service activities G45-G47 Retail trade Services
Activities of hougeholds as elmploy§r§;. undifferentiated H49-H53 Transport Saniees
T goods- and services-producing activities of households
for own use | Hotels and restaurants Services
U Activities of extraterritorial organizations and bodies J58-63 Communlgatlon and computer Services
programming
K64-K66 Financial and insurance activities Services
L68 Real estate Services
M69_M75 Pro.fe.slsmnal scientific and technical Services
activities
Administration; public
N; O84; R_S administration and defense; other Services
service activities
P85 Education Services
Q Human health and social work Services

Croatia in Global Value Chains
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Technical Papers, the Croatian National Bank publishes scien-
tific and scholarly papers of the Bank’s employees and other
associate contributors.

After the submission, the manuscripts shall be subject to
peer review and classification by the Manuscript Review and
Classification Committee. The authors shall be informed of
the acceptance or rejection of their manuscript for publication
within two months following the manuscript submission.

Manuscripts are submitted and published in Croatian and/
or English language.

Manuscripts submitted for publication should meet the fol-
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age media (CD, DVD), accompanied by one printed paper
copy. The acceptable text format is Word.

The first page of the manuscript should contain the article
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the corresponding author to whom a copy of the manuscript
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necessary to mark the places in the text where they should be
inserted. They should be numbered in the same sequence as
in the text and should be referred to in accordance with that
numeration. If the tables and charts were previously inserted
in the text from other programs, these databases in the Excel
format should also be submitted (charts must contain the cor-
responding data series).

The preferred formats for illustrations are EPS or TIFF
with explanations in 8 point Helvetica (Ariel, Swiss). The
scanned illustration must have 300 dpi resolution for grey
scale and full colour illustration, and 600 dpi for lineart (line
drawings, diagrams, charts).

Formulae must be legible. Indices and superscript must be
explicable. The symbols’ meaning must be given following the
equation where they are used for the first time. The equations
in the text referred to by the author should be marked by a se-
rial number in brackets closer to the right margin.

Notes at the foot of the page (footnotes) should by indicat-
ed by Arabic numerals in superscript. They should be brief and
written in a smaller font than the rest of the text.

References cited in the text are listed at the last page of the
manuscript in the alphabetical order, according to the authors’
last names. References should also include data on the pub-
lisher, city and year of publishing.

Publishing Department maintains the right to send back for
the author’s revision the accepted manuscript and illustrations
that do not meet the above stated requirements.

All contributors who wish to publish their papers are wel-
comed to do so by addressing them to the Publishing Depart-
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Croatian National Bank — Surveys
Occasional publication containing scholarly papers written by
the CNB employees and associate contributors.

Croatian National Bank — Technical Papers
Occasional publication containing papers of informative char-
acter written by CNB employees and associate contributors.

The Croatian National Bank also issues other publications
such as, for example, numismatic issues, brochures, publica-
tions in other media (CD-ROM, DVD), books, monographs
and papers of special interest to the CNB as well as proceed-
ings of conferences organised or co-organised by the CNB, ed-
ucational materials and other similar publications.









ISSN 1334-014X (online)




	Croatia in Global Value Chains
	Abstract
	1 Introduction to global value chains
	2 Traditional trade statistics measures: what are the limitations?
	3 Data description and sources
	4 Trade statistics overview
	4.1 What does Croatia export and where?
	4.2 What does Croatia import?
	4.3 Stylized facts from intermediate products trade

	5 Croatia’s participation in GVCs
	5.1 International comparison
	5.2 Decomposition of value added in exports
	5.3 Final destinations for Croatia’s goods and services

	6 Conclusion
	References
	Appendices
	Appendix A: Estimating trade in value added
	Appendix B: Additional figures
	Appendix C: Additional tables


