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1. Introduction

It is the purpose of this paper to shed light on the role of foreign exports in the Austrian
economy. Specifically, the following issues are to be addressed:

e How important are exports for the growth performance of the Austrian economy?
Globalization entails more intensive trade relationships; this brings new opportunities
for exporters, but may also imply that an increasing share of inputs in the production
of exports is imported; the contribution of export growth to the growth of domestic
value added and employment is therefore uncertain and may well decrease over
fime.

e While manufacturing commodities still dominate export activities in most countries,
service exports have become increasingly important. Considering the growth
conftribution of exports, it is therefore interesting to examine if exports of services are
different from exports of other products, especially manufacturing commodities.

e Services are responsible for an increasing share of value added in most developed
economies; they have also become an important input fo manufacturing production.
Since exports are at issue, we analyze to which extent exports spur the growth in the
supply of services.

e The analysis of the Austrian export performance should also be put into an
international context. The issue is how the value added effects of exports in Austria
compare with exports in other countries.

e Findlly, the regional dimension of export activities in Austria is also considered; it is fo
be analyzed, to what extent the impacts of exports are different across Austrian
regions.

A discussion that has become known as the “bazaar’-hypothesis in the economic literature is
closely linked to these issues. This hypothesis claims that highly developed countries produce
less and less real assets and increasingly concentrate on international tfrading activities and
export-related services. Export commodities sold under the label of the home country consist
in large parts of inputs imported from foreign countries.

The question to what extent exports stfill contribute to Austria’s growth in GDP and
employment is also addressed in the light of this hypothesis. Specifically, based on earlier
work, we discuss the theoretical arguments underlying this hypothesis and the development
of export-induced value added that can be expected in an economy becoming
increasingly “bazaar’-like. We then look at empirical evidence to see if these expectations
are met in the Austrian case and thus Austria is in fact on the way towards a “bazaar’-type
economy.



The methods applied in this paper are twofold:

For the first part of the empirical analysis, in which Austrian national exports are in the centre
of interest, the national input-output tables for the years 1995, 2000 and 2003 released by
Statistics Austria are used. We carry out a multiplier analysis based on the open input-output
model: The level of value added and employment that is associated with exports is
calculated per Euro of exports and compared with production induced by other final
demand categories (i.e. private and public consumpftion, investment). The change in
multipliers over time, i.e. between 1995, 2000 and 2003, is of partficular interest. In order to
understand the sectoral dimension of export growth we further distinguish between different
groups of commodities, mainly manufacturing commodities and services, both for exports
and for the induced production / value added / employment.

For the international comparison of export impacts, we conduct a cross-country analysis
using input-output tables provided by the OECD for the year 2000. Since economies of very
different size are part of the OECD, a direct comparison of multipliers, whose values are
positively correlated with country size, is not useful. Instead we concentrate on the sectoral
shares of these multipliers, i.e. attempt to show which sectors / commodities benefit more
(directly and indirectly) from export activities.

For the regional analysis we apply a Multiregional econometric input-output model for
Austria, MUIiREG. This model includes all nine Austrian states (“Bundesldnder”) and covers
their foreign as well as their inter-regional trade activities, so that economic spillovers
between states, resulting from the production of foreign export commodities, can be
estimated. While the analysis at the national and international level relies on the open input-
output model and is thus restricted fo measuring direct and indirect effects of exports, the
regional analysis with MUltiREG also includes induced effects, i.e. the link between income
and demand from private and public consumption and the business sector (investment,
inputs).

The course of the paper is as follows: After this short infroduction the “bazaar”-hypothesis is
discussed in some detail. Thereafter stylized facts about Austrian foreign exports as well as
“"bazaar’-type characteristics of the Austrian economy are presented, before the Austrian
input-output tables are applied to carry out a multiplier analysis. The results of the
international comparison and the regional simulations of export-induced value added are
depicted in the following sections; finally some first conclusions are drawn.
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2. International trade and domestic growth revisited - the “bazaar”-
hypothesis
2.1 Introduction

In his speech on the German economy in autumn 2003, Hans-Werner Sinn, president of the
Ifo-Institute for Economic Research at the University of Munich, for the first time used the term
“bazaar’-economy to describe the German economic development after the fall of the iron
curtain. Since then a conftroversial debate on Germany's performance in a globalized world
has been going on. After that speech he published a book in which he presented his opinion
and what he meant in detail by the term "bazaar’-economy. Sinn starts with Germany'’s
curious economic situation of being vice world champion when it comes to exports, while
being bottom of the league with respect to growth in GDP. He called this situation the
“"German riddle".

In general the term “bazaar”-economy describes a country in which nothing is produced and
which concentrates heavily on frading activities. The country is nothing else than a cenftre for
frade between other countries. A high share of inputs is imported, used for assembling a new
product that is sold to consumers both at home and abroad. Besides that, large amounts of
final products are imported, which are re-sold without any further processing or further use in
the domestic production process.

Before selling the commodities the traders put on the label “Made in the home country” so
that the consumers inside and outside the home country become victim of false labeling.
They believe they have bought a product of the home country but really get products that
contain only a very small part of domestic inputs, value-added and labor. Consequently, the
production of domestic final goods has a low impact on value-added because of the strong
rise of imported inputs used in the production processes.

Sinn uses as a prominent example the Porsche Cayenne, which is a well-known German
export product. Most components of that car come from a Volkswagen plant in Bratislava
and only the final construction takes place in Stuttgart. After that it is bought by German
consumers or exported under the label "Made in Germany”. But according to Sinn the
Porsche Cayenne is really a Volkswagen which is produced in Bratislava.

The growth of intermediate imported inputs and the decrease of domestic value-added and
labor is a consequence of heavy outsourcing and off-shoring activities by domestic
entrepreneurs. These activities, according to Sinn, are a result of wages that are too high and
too rigid in the “bazaar”-economy. The domestic entrepreneurs remain competitive because
they are able to get rid of the now non-competitive domestic labor. By fragmenting the
value-added chain in favor of foreign countries the profits and losses of the participation in a
globalized world are not distributed equitably between labor and capital. Whereas the
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entrepreneurs win by sharing labor infernationally domestic Iabor is used less and less per unit
of domestically produced goods.

After opening up, the capital-rich country concentrates more and more on the production of
capital intensive goods and less of labor intensive goods, a process leading to horizontal
concentration. In the capital intensive sectors the labor intensive parts are offshored, resulting
in vertical concentration. These two processes lead to unemployment if the production of
capital intensive goods only rises proportionally to the decrease of labor intensive goods
because in the rest of the economy not enough new jobs are created.

A “bazaar’-economy is characterized by a high import share. In the home country, only the
final assembly takes place. This development and the low level of further industrial processing
result in a low value added per unit of output. However, if demand for industrial products
grows sufficiently total value added and employment for the whole economy can be high.
Even the share of value added of the manufacturing industry in the GDP can reach a high
and stable level. The development to a “bazaar’-economy does not mean that the
proportion of value added of the manufacturing industry or of the bazaars as a whole
declines. By outsourcing and off-shoring of the labor-intensive parts in the chain of value-
added of the production process the entrepreneurs exhibit a rational reaction to changes in
the economic environment.

For an economy to qualify as "“bazaar’-economy it is decisive if the increase in export
volumes is much higher than the decrease of value-added effects per item. The increase
over time of the share of value-added induced by export production in total value-added is
due to a concentration on export production. It is more important to look at the total net
effects of increases in value-added and employment because of a rise in export demand
and decreases in value-added and employment after the rise in the use of imported inputs,
in outsourcing and in off-shoring.

2.2 Theoretical background

The theoretical background of the “bazaar’-hypothesis presented here is taken from Sinn
(2005). The “bazaar”-hypothesis is based on a 2-country-Heckscher-Ohlin-model with identical
technological knowledge but different endowment on the production factors labor and
capital. Before opening up the economy the wage in the capital-rich country is higher and
the price for capital is lower; the reverse is the case in the capital-poor country. Under the
condition of price flexibility for the production factors, capital and labor, the opening of the
capital-rich economy leads to a higher relative price and rising production of the capital-
intensive good, accompanied by a decrease in the production of the labor-intensive good.
The labor-rich country specializes in the production of the labor-intensive good, resulting in
higher wages in that country. In the capital-rich country the prices for labor and capital
decrease relative to the real wage in terms of both types of goods. As a consequence both
sectors in the capital-rich country do not produce in an overly capital-intensive way. In the
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capital-poor country the opposite takes place. In the new frade equilibrium relative prices of
both goods are identical in both countries; even the real factor prices are identical. Both
countries are better off by trading with each other because a part of its demand can be
satisfied more cheaply by imports instead of domestic production.

But this development is not found if in the capital-rich country the wages and, implicitly, the
price for capital is fixed. By that fixation the forces leading to factor price equalization are
disturbed. The relative price of the capital-intensive good is lower than under the condition of
flexibility of factor prices and the capital-poor country specializes more in the production of
the labor-intensive good. The volume of and the profits from frade are higher in the capital-
poor country. To be able to satisfy the demand for frade the capital rich country has to
concentrate more on the production of the capital-intensive good and less on the
production of the labor-intensive good. The boom in exports due to fixed wages in the
capital-rich country is accompanied by an adaptation of unemployment: According to the
Rybczynski-theorem an adequate contraction of the labor-intensive, importing sectors and
an adequate growth of the capital-intensive, exporting sectors can be achieved by a
decrease in employment. In the end the rigidity of wages leads to unemployment and a
boom in exports in the capital-rich country as well as higher profits for the capital-poor
country. Welfare in the capital-rich country is lower than in a situation without frade, because
the relatfion in the prices of goods does not change whereas the tfransformation curve moves
in because of unemployment. By defending high wages against the forces of factor price
equalization the capital-rich country experiences losses in welfare because of its participation
in trade with the other country.

It should be emphasized here that the outcome of an inward shift of the tfransformation curve
even compared to the base case without trade is an extreme (‘pathological’) case. This
outcome depends on (i) the shape of the transformation curve as well as (i) full downward
inflexibility of wages. The second argument can at least be questioned for industrial countries,
if we regard the medium term perspective of the last two decades, which might be
comparable with the comparative-static view of the H-O model. Breuss (2007 22) has shown
that the wage share in GDP has declined during the last decade in most industrialized
countries and derived that from a H-O model of trade. For not extreme, ‘intermediate’ cases
of the model therefore the crucial question is, if the additional movement towards a more
capital- and export-intensive economy is accompanied by the generation of domestic value
added and employment. This is essentially an empirical question, which is analyzed here.

If the above development is split up into the different vertically chained stages of production
this picture gets even more intensive. Under the assumption that the upstream activities
distant from the customers are more labor-intensive and the customer-oriented downstream
activities are more capital-intensive the capital-rich country specializes in these final stages of
production. Besides the horizontal concentration on the capital-intensive sectors the capital-
rich country specializes vertically on the capital-intensive final stages of production where
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more capital is used and more value-added is created. To produce goods domestically more
and more imported inputs are channeled through that country. Because of that piggy-back
process the volume of exports rises stronger than the export-induced value-added. The
fixation of wages leads to a pathological increase of the value-added and an even
pathological stronger increase in the volume of exports.

23 Some critical points

As dlready stated above there has been and there is still some controversial debate about
this thesis. Especially the views of German and Austrian economists should be stressed.

For Hickel (2004) Sinn neglects the importance of productive networks. Because of an
intensified international share of labor the inter-industrial linkages and with that the
production of domestic inputs to produce the rising volume in export goods the German
economy takes part in globalization not only by trade but also by the production of real
assets. For him the positive surplus in balance of trade is a proof that in Germany there is more
value-added created then imported. Moreover according to Hickel (2004) Sinn doesn’t look
at the broad range of products. It's more important for him to strengthen the domestic value-
added by modern production structures, efficient conditions of compensation and labor and
an infrastructure of high quality. (Hickel, 2004)

The horizontal and vertical concentration on the capital-intensive sectors by a capital-rich
country like Germany after opening the economy leads to that decrease in the value-added
per item and that described increase in the use of imported inputs. But this doesn’t say
anything about the effects on total value-added and employment. (Brenken, Schwarz, 2004)

Destatis (2004) says that the share of value-added induced by exports in total GDP has grown
and that more than the half of employed persons work directly and indirectly for the
production of exports. For the whole economy the positive employment effects through the
export boom exceed the negative. For Sauernheimer (2006) the "bazaar’-hypothesis
describes nothing else than an increasing openness of economies. According to Piper (2006)
the development to a “bazaar’-economy can also be an evidence for a successful
integratfion of a country in the international share of labor. For Bofinger (2006) the fact that
the domestic part of export goods is by far higher than 50% shows that Sinn’s hypothesis can’t
be frue for Germany. Moreover especially the sectors with high and rising import shares had
an increasing importance for the development of employment.

For Helmenstein (2006) it is important to emphasize that by outsourcing and off-shoring certain
core competences were not only saved but also enlarged continuously. Another proof of not
being on the way to a “bazaar’-economy is the increase in trade surplus for Austria and
Germany. Breuss (2006) highlights the low share of the service sector’s value-added in GDP
and its employment in Austria and in Germany. In a “bazaar’-economy which is
characterized by a high level of “bazaar’-activities the service sector would be much more
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important. For the Austrian Institute of Economic Research WIFO (2006) the rising outsourcing
activities increase productivity and lead to higher sales in the home country as well as in
foreign countries. According to Marterbauer (2007) the rising surpluses in Germany'’s foreign
frade are a result of a slow growth of imports because of the weak domestic demand. For
him Sinn neglects the high quality of the domestic products.

In the following chapter it will be examined if there are any indications that Austria may be
fransforming info a “bazaar’-type economy based on the reasoning given in Sinn (2005). In
particular the development of value-added and employment linked to exports will be in the
centre of interest.
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3. An empirical analysis of exports at the national level

3.1 Data base and methods applied

The empirical analysis of Austria’s export performance in a macroeconomic perspective is
based both on data from national accounts and national input-output tables.

For measuring the conftribution of a specific sector or final demand to total production or
valued added in an economy, input-output analysis is an appropriate tool. The compilation
of input-output tables, however, is a very data-intensive and thus time-consuming endeavor.
Therefore, in most countries such tables have not been released on an annual basis. For
Austria tables were usually compiled for those years for which full industry surveys were
available: 1976, 1983, 1990 and 1995. The analysis of structural changes over time by the use
of input-output tables was therefore hampered by the lack of a consistent fime series of such
tables. The situation improved considerably when Eurostat required stafistical offices of the
countries of the European Union to compile Supply/Use tables on an annual basis. For Austria
such annual tables are now available starting in 1999, the latest table was released for 2003.

For the analysis of the economic impact of Austrian foreign exports the Supply/Use tables for
1995, 2000 and 2003 as published by Statistics Austria were used. All tables are in nominal
terms; changes in relative prices may therefore influence the results and have to be taken
into account when drawing any conclusions.

Statistics Austria constructs a complete make-use-system of tables. This system comprises the
production of commodifies by activities (sectors) on the make side and the use of
domestically produced or imported commodities either as intermediate inputs by activities or
by final demand categories. In addition, value added by activities is included as well. For
1995 and 2000 these tables were then transformed into commodity-by-commodity tables,
based on the commodity-technology assumption.! The application of this technology
assumption usually results in a certain number of negative input-output coefficients which
require additional interventions by the compilers. Due to lack of information about these
interventions it is not possible for mere users to derive consistent tables for the other years
using the commodity-technology assumption. Therefore, in order to avoid the problem of
negative coefficients and to obtain a consistent set of tables for 1995, 2000 and 2003 the
industry-technology assumption was applied to generate commodity-by-commodity tables.

) For the transformation of make and use tables into an activity-by-activity table or a commodity-by-commodity
table either an industry-technology, a commodity-technology or a combination of these two technology
assumptions have to be applied.
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These tables comprise of 57 commodities (55 for the 1995 table), 12 final demand categories
and 6 value added categories (7 for 1995).

Another problem that frequently occurs when input-output tables for different points in time
are used in a comparative analysis concerns changes in compilation methods and
conceptual principles. The analyst must always be careful not to argue for structural changes
when differences in simulation results are actually due to conceptual changes or changes in
compilation methods.

In the case of the Austrian tables the most prominent conceptual change is related to the
imputed use of banking services (FISIM)2. In 1995 and 2000 only total use of such services was
estimated. In 2003 total use was allocated among commodities (intermediate use) and final
demand categories (final use of imputed banking services). Therefore, in order fo have a
more or less consistent set of tables, it was assumed that imputed banking services in 1995
and 2000 were completely used up by the banking sector itself, i.e. intermediate use of
banking services by the banking sector was increased by the amount of imputed banking
services. In order to balance the tables, the banking sector’'s value added had to be
reduced correspondingly. As a result of this assumption, the multipliers are somewhat biased:
The value added contribution of the banking sector is underestimated, while value added is
overestimated for all the other sectors (whose use of banking services is too low).

Based on these tables for 1995, 2000 and 2003 a multfiplier analysis was carried out. This
analysis was based on the traditional open input-output model based on commodity-by-
commodity tables:

a=(1-A"f

Here qis a vector of total output by commodities, | is an identity matrix, A the matrix of
domestic technology coefficients and f the vector of domestic final demand by
commodities. The weighted output multiplier vector for exports, Mgy, can be written as:

mq, :(I _A)_l' fo'

where fs, is the vector of export shares of commodities | whose elements are defined as:

The weighted value added multiplier vector for exports, mvay, is:

mva, =VA-(I -A)™"- fs,,

2 Financial Intermediation Services Indirectly Measured
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where VA is a matrix of value added coefficients, i.e. value added per unit of output.
Correspondingly, the employment multiplier vector for exports, mey, is:

me,=E-(I-A)"fs,,

where é is a diagonal matrix of employment coefficients e.

The individual elements within the multiplier vectors were aggregated to groups of
commodities like manufacturing or service commodities; the sum over all elements of a
multiplier vector provides the total export multipliers for output, value added or employment.

3.2 Some stylized facts about foreign trade in Austria

Figure 3.1: Share of exports in GDP by countriesin %
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For Austria as a small and open economy exports are of significant economic importance.
The share of exports in GDP is 43% and thus much higher than the average for the EU 27
which stands at 31% (see figure 3.1). When exports are related to the total amount of goods
and services that are produced in an economy, the corresponding share (which is only
available for the year 2000) is 26% for Austria compared to 21% for an average of 26
OECD countries and 24% for the EU 15 (see figure 3.1).
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Figure 3.2: Share of exports in total production in %, 2000, current prices
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Looking at the changes in exports and imports over time (in real terms, see figure 3.3) one
can observe a steady growth in foreign trade which accelerated in the mid of the 1990s,
possibly as a result of Austria’s accession to the European Union and its larger market area
and the economic integration of Central and East European countries. Both exports and
imports increased faster than GDP, the growth in exports exceeded import growth, which led
fo an improvement in the foreign account. While Austria experienced trade deficits in most
years before its integration into the European Union, after 1998 the foreign account shows a
steadily growing surplus.

Consequently, exports and imports make up an increasing share in GDP: While in 1976 exports
(including service exports and expenditures by non-residents) accounted for about 24% of
real GDP, this share increased to almost 58% in 2006. The share of real imports (including
expendifures of residents made abroad) evolved in a similar manner: It increased from 27% to
52%. The contributions of private and public consumption as well as investments to GDP, on
the other hand, fell during the same time period. Recent data by the OECD (De Backer,
Yamano, 2007) suggest a similar tfrend for the OECD, where export shares (expressed as total
exports of goods and services divided by total supply of goods and services) have risen
between 1995 and 2000 in nearly all OECD countries.
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Figure 3.3: Real growth of exports, imports and GDP (1976=100)
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Source: Own calculations.

Between 1995 and 2003, based on the corresponding input-output tables, nominal exports
grew by 8.5% annually. Growth was considerably higher in the second half of the 1990's
(10.6%) than in the first years after the turn of the century (5.2%), when Austria like many other
European countries went through a recessionary period. Imports increased somewhat less
than exports at an annual rate of 6.9% (1995 — 2003).

When looking at the sectoral structure of Austrian exports it is obvious and not surprising that
manufacturing commodities dominate. In 2003 77% of exports originated in the
manufacturing sector, 20% were services. However, a shift from manufacturing commodities
tfowards services is evident: In 1995, manufacturing was responsible for 80% of exports, services
for 17%.

Three sectors, machinery, motor vehicles and chemical production, fogether make up almost
30% of total exports and nearly 40% of manufacturing exports (both in nominal terms for the
year 2003). In the case of service exports, the sectoral concentration is higher: Wholesale
tfrade, land transport, financial intermediation and other business activities together account
for about 75% of total service exports. Financial infermediation exports have increased their
share from 6% in 1995 to 14% in 2003.
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According fo the input-output data, the overall import share for intfermediates has increased
from 25.3% in 1995 to 29.5% in 2000, but went down again to 27.9% in 2003. Statistics Austria
suggested that this paftern might be also linked to changes in the calculation of re-exports,
which was carried out at a much higher level of disaggregation after the year 2000. For this
reason imports might have been shiffed from intermediate inputs and final demand
categories to exports. On the other hand, re-exports have also increased in the course of the
intensified economic integration with the New Member states in Eastern Europe. Since Austria
is home of numerous headquarters and wholesale traders specialized in Eastern Europe,
frading activities have flourished. Commodities are imported by these entities and then
exported again without any production or assembly in between; only whole sales margins
conftribute to domestic value added.

In fact, the import share of exports has risen from mere 3.2% in 1995 to 6.1% in 2000 and 11.5%
in 2003, while that on final demand (without exports) has — similar fo intermediate imports —
first increased and then fallen after 2000. Almost half of the absolute growth in exports
between 2000 and 2003 was due to re-exports. While total exports grew by 5.2% in that period
annually, total domestic exports grew only by 3.1%, re-exports by 30.1%. Re-exports (with a
few and very minor exceptions) only exist for manufacturing products and are concentrated
on a few sectors; ten manufacturing sectors make up more than 90% of all re-exports;
chemicals, fransport equipment and radio / television equipment are among the sectors with
the highest share of re-exports.

3.3 First empirical evidence on the validity of “bazaar”-hypothesis for Austria

This part uses Austrian data of national accounts to create “bazaar”-indicators used by Sinn
(2005) in his analysis of the German economy.

The production depth (see figure 3.4) is the share of value-added of the manufacturing
industry in its own production. When looking at the development of the production depth of
the manufacturing industry during the last 30 years a decline from about 35.7% in the year
1976 down to 32.8% in the year 2006, a minus of about 3 percentage points is found. After a
strong downturn in the eighties there is a strong drop from the year 1999 up to 2006.

This indicator can be split up to certain activities of the manufacturing industry. The
development for the whole manufacturing industry is found for most of the activities (see
figure 3.5).

The only exception in Austria is the food, beverages and tobacco industry and the chemical
industry. The most obvious decline can be seen for the production of motor vehicles where
there is a minus of about 17 percentage points between 1976 and 2006. There is also a
dramatic decrease for the electrical machinery industry.
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Figure 3.4: Production depth —share of value added in total production for manufacturing
in %
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Source: Own calculations.

Figure 3.5: Production depth —sectoral shares of value added in total production in %
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Figure 3.6: Share of value added of manufacturing in GDP in %
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Figure 3.7: Sectoral shares of value added in GDP in %
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Source: Own calculations.

Another important indicator for the development to a “bazaar”-economy is the share of
value-added of the manufacturing industry in GDP (see figure 3.6). This indicator provides an
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impression of the importance of the manufacturing industry for the development of the whole
GDP.

Whereas there is a drop from 22.1% in 1976 to 17.9% in 2006 especially from the period after
the fall of the iron curtain during the beginning nineties this indicator stabilizes. This could be a
sign of aright reaction by the entrepreneurs to changes in the economic environment.

This indicator can also be split up into certain industries (see figure 3.7). For the most industries
the above mentioned development is confirmed. An inferesting detail is found for the motor
vehicles and the machinery industry which could enlarge their shares. Other industries like the
chemical and the electrical machinery were able to reach nearly the same share asin 1976.

Moreover a look at a rising or falling net investment quota, which is gross investments minus
depreciation in relation to the GDP minus depreciation (see figure 3.8), gives an impression
about the confidence of entrepreneurs in a certain economy.

Figure 3.8: Net investment quotain %
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In 2006 Austria had a net investment share of about 8% which is in the range of the OECD-
average. A comparison with the results in Sinn (2005) shows, that among the group of all
OECD-countries Germany had the lowest value of net investment share with about 3%. As a
consequence Sinn (2005) believes that the German entrepreneurs lost their confidence in
their country because there are enough financial means but they are not used in Germany.
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Figure 3.9: Share of value added, domestic and imported inputs in total manufacturing
productionin %
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By an analysis of the components of industrial production between 1995 and 2003 it can be
examined if imports in the production process have increased their importance. Between
1995 and 2003 (hominal) industrial production grew by 1.31% (see figure 3.9). The composition
of the whole industrial production changed a little bit during this period.

The analysis shows that the proportion of imported inputs has grown slightly from 23.3% to
27.1%. This growth decreased the share of value-added and domestic inputs. Accordingly,
there are signs for Austria of being on the way to a “bazaar’-economy. A comparison with
the indicators given in Sinn (2005) shows that these factors are much stronger in Germany.

The following part will discuss the domestic value added contents of exports: in a “bazaar’-
economy, this would be low, while, as a consequence, import content would be high.

3.4 Results of the input-output multiplier analysis

Technically, the fact that the share of exports in GDP is rising may be caused by two factors:

e First, an increasing value added intensity per Euro that is exported and that can be
tfraced back to decreasing import shares in infermediated inputs and / or falling re-
exports - a development that may not be expected in times of intensified
international tfrade in intermediate goods — or changes in the commodity composition
of exports in favor of commodities with higher value added impact (and thus lower
shares of infermediate imports).

e Secondly, a high growth in exports which aggravates (compensates for) an increasing
(decreasing) value added intensity of exports;
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The high growth of exports was documented above and so was the increasing use of imports
in production, which is a first and strong indication that the value added intensity was falling
lately rather than increasing. In this section the results of the input-output analysis, that were
derived using the open input-output model as described above, are presented; they should
shed more light on the value added and employment intensity of exports as well as the
changes in the commodity structure of exports.

For total exports the multiplier for value added was decreasing over time (Table 3.1): While in
1995 one Euro earned by exports increased value added by 68 Cents, in 2003 one Euro
increased value added only by 60 Cents. If total exports are split into those of manufacturing
products and those of services (which together account for aimost 98% of all exports), it
becomes obvious that foremost manufacturing exports have confributed less per Euro to
gross domestic product in 2003 compared to 1995 while the value added multiplier of
services has remained more or less stable.

Table 3.1:  Value added multipliers of exports

1995 2000 2003
Total 0.68 0.61 0.60
Manufacturing  0.64 0.56 0.53
Services 0.85 0.81 0.84

Source: Own calculations.

When calculating value added multipliers based on domestic exports only3, the decrease in
the multiplier is still concentrated on manufacturing commodities but is in general much lower
than before (Table 3.2). This implies that the above mentioned rise in re-exports is a very
important factor in explaining the erosion of the value added intensity of exports. The
economic impact of export commodities produced domestically, on the other hand, did not
change much in the time period under consideration.

Table 3.2: Value added multipliers of domestic exports

1995 2000 2003
Total 0.70 0.65 0.68
Manufacturing  0-66 0.61 0.63
Services 0.85 0.81 0.84

Source: Own calculations.

3 Induced value added is divided by domestic exports instead of total exports when calculating the multipliers.
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Looking at which groups of commodities were stimulated by exports in terms of value added,
we observe a rather striking difference between manufacturing commodities and services
(Figure 3.12).4 While the value added benefit for manufacturing commodities declined, the
respective multipliers for services went up appreciably to the extent that, in 2003, services and
manufacturing benefited to the same extent from exports. This implies that export growth
between 1995 and 2003 has had increasingly less impact on domestic value added in
manufacturing, but gradually more impact on services.

When taking info account only indirect effects, the benefits shift further towards services.
While the overall multipliers of indirect effects are slightly increasing for total domestic exports,
the share of services in indirect effects exceeds the share of manufacturing commodities by
large (see Figure 3.13). This fact points to a rather small amount of domestic manufacturing
products that serve as inputs in the production of export commodities.

Figure 3.14 shows the value added effects of domestic exports for different commodities, i.e.
the directly and indirectly generated value added for a certain commodity per Euro of total
domestic exports. Among services wholesale trade, business services, transportation and
banking benefit the most from total export activities; among manufacturing commodities it is
machinery, automobiles, metals and chemicals. All these commodities account for the
largest shares in exports as well, so the direct effects seem to dominate. Taking out these
direct effects the ranking of commodities with respect to the size of the multipliers changes
somewhat (Figures 3.15): For services, the commodities with high total multipliers are also the
ones with high indirect effects. Out of manufacturing commodities only metals show
significant indirect effects. Energy, construction and products from agriculture and forestry
also rank among the commodities for which indirect effects are highest. These findings imply
a rather low level of domestic linkages with respect to export-oriented manufacturing in
Austria. The production of manufacturing commodities bound for export thus relies to a high
extent on foreign bought inputs.

A comparison of manufacturing and service exports reveals that services benefit from exports
of manufacturing products to a considerable and an increasing extent, while manufacturing
receives hardly any impulses from service exports (Figures 3.3a to 3.3e — actual exports).
Moreover, the decline in the manufacturing multipliers can be traced back to the
manufacturing commodities that are used up in the producing process. The increase in re-
exports plays a major role in this development: As is shown in Figures 3.3c and 3.3d the actual
multipliers of domestic manufacturing exports decline less than those of tfotal manufacturing
exports.

4 Value added is usually calculated for sectors rather than commodities; since we use a commodity-by-commodity
table, the value added is allocated to commodities.
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Figure 3.10: Decomposition of value added multipliers of domestic exports
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Figure 3.11: Decomposition of value added multipliers of domestic exports —indirect effects
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Figure 3.12: Decomposition of total value added effects of domestic exports
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Table 3.3a: Decomposition of value added multipliers of exports

Actual exports Exports 1995
1995 2000 2003 1995 2000 2003
Total 0.68 0.61 0.60 0.68 0.63 0.65
Manufacturing 0.36 0.32 0.27 0.36 0.34 0.32
Services 0.25 0.25 0.28 0.25 0.25 0.28

Table 3.3b: Decomposition of value added multipliers of domestic exports

Actual exports Exports 1995
1995 2000 2003 1995 2000 2003
Total 0.70 0.65 0.68 0.70 0.65 0.67
Manufacturing 0.38 0.34 0.31 0.38 0.35 0.34
Services 0.26 0.26 0.31 0.26 0.25 0.29

Table 3.3c: Decomposition of value added multipliers of manufacturing exports

Actual exports | Exports 1995
1995 2000 2003 | 1995 2000 2003
Total 0.64 0.56 0.53 | 0.64 0.59 0.61
Manufacturing  0.44 0.39 0.34 | 0.44 0.41 0.39
Services 0.15 0.14 0.16 10.15 0.15 0.18

Table 3.3d: Decomposition of value added multipliers of domestic manufacturing exports

Actual exports Exports 1995
1995 2000 2003 1995 2000 2003
Total 0.66 0.61 0.63 0.66 0.61 0.63
Manufacturing  0.46 0.42 0.40 0.46 0.42 0.41
Services 0.16 0.15 0.19 0.16 0.15 0.19

Table 3.3e: Decomposition of value added multipliers of service exports

Actual exports Exports 1995
1995 2000 2003 1995 2000 2003
Total 0.85 0.81 0.84 0.85 0.81 0.83
Manufacturing  0.06 0.06 0.05 0.06 0.06 0.05
Services 0.75 0.73 0.76 0.75 0.73 0.75

Source for all tables: Own calculations.
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The value added contribution of services is slightly increasing. The multiplier of service exports
is rather stable over time; since there are basically no re-exports of services, the multipliers of
total service exports and those of domestic service exports are almost identical (and the
latter are therefore not shown).

What remains fo be seen is to what extent the decline of multipliers, in particular with respect
to manufacturing exports, goes back to a more extensive use of imported inputs across all
commodities or changes in the commodity mix of exports in favor of more import-intensive
commodities. Empirical evidence to address this issue is found when keeping the export
structure constant over fime. Exports of 1995 are used to estimate the value added effects for
2000 and 2003, respectively, given the input-output structures for these years. Changes in
these hypothetical multipliers reflect changes in technology coefficients and import shares.
By comparing actual and hypothetical multipliers the influence of changes in the commodity
mix of exports can be seen (Tables 3.3a to 3.3e).

These changes tend to lower the value added multiplier of exports, especially because of the
increase in re-exports after 1995. Taking only domestic exports as basis for the multiplier almost
eliminates the influence of a changing product-mix of fotal exports, even though
manufacturing and services benefit differently from these changes: While for manufacturing,
the impact is negative — exports of 1995 achieve a higher multiplier in 2003 than the actual
exports in that year - for services, the contrary is frue: Here changes in the shares of export
commodities raised the multiplier value, i.e. over time more commodities were exported that
used up a higher share of services in their production processes.

The impact of changes in the commodity-mix towards re-export intensive products is most
obvious in the case of manufacturing exports, where the actual multiplier is distinctively lower
than the hypothetical. For domestic manufacturing exports this deviation disappears. Service
exports are not much influenced by the structural changes in exports.

Finally, the multiplier effects of exports are compared to those of the other final demand
categories, i.e. private and public consumption as well as investment (Figure 3.14). The
multipliers of latter tfurn out to be rather stable over time and are significantly higher than
those for exports. Other final demand also exerts a much greater influence on domestic
service production than do total exports. This goes back, however, to the sectoral structure of
direct effects — exports are still concentrated on manufacturing products while services are
much more demanded by other final demand categories. The results do not change too
much if only domestic exports are considered.

To get further insights intfo the value added impacts of exports, the development of different
value-added categories and their changes over time can be observed as well; the
composition of the value-added multipliers of total exports is presented in Table 3.XXX.
Although the value added multipliers of total exports decreases over the time the share of
net operating surplus goes up whereas the share of wages and salaries declines. In 1995 one
Euro of export demand affects the net operating surplus by 12 Cents and wages and salaries
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by 34 Cents. Eight years later an equivalent increase in total exports leads fo a net operating
surplus of 17 Cents and to 26 Cents of wages and salaries. This shows that gains and losses of
the growth in export demand are not distributed equally among the production factors

capital and labor.

Figure 3.14: Decomposition of value added multipliers of exports and other final demand
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Table 3.4: Decomposition of value added multipliers of total exports by value added

categories

Total

Taxes on products
Subsidies on products
Wages and salaries

Employers” social contributions

Other taxes on production

Other subsidies on production
Consumption of fixed capital

Net operating surplus

Source: Own calculations.

1995

0,68
0,02
-0,01
0,34
0,09
0,03
-0,01
0,11
0,12

2000

0,61
0,01
0,00
0.28
0,07
0,02
-0,01
0,09
0.15

2003

0,60
0,01
0.00
0.26
0,06
0,02
-0,02
0,10
0,17

This can be due 1o real (volume) effects which are mainly due to shifts in factor productivity
and to nominal (value) effects. As far as the latter is concerned, the results presented could
be seen as a proof against wage inflexibility and as an argument against the "bazaar’-

hypothesis.
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The effects of a decreasing value added multiplier of exports, as has been already argued
above based on arising export to GDP ratio, must have been compensated by the observed
high growth in exports. More evidence for this can be found if the total value added impact
of exports and of other final demand categories are compared (Figure 3.15). Exports were
the only final demand category which could increase ifs share of induced value-added in
total value-added between 1995 and 2003. In 2003 about 28% of total value-added resulted
from the export industry which underlines the importance of exports as the driving force for
GDP-growth. As dlreadyy mentioned the net operating surplus gained more from the
increase of export demand than wages and salaries. Whereas the net operating surplus
induced by exports reached a share of about 3.8% in total value-added in 1995 it could
enlarge ifs share up to 7.9% in 2003.

The analysis of value-added multipliers of exports showed substantial decreases in value-
added effects per unit. A similar picture is found for employment effects of exports using the
employment category full-time equivalent employees. For the most export goods the
employment multiplier is decreasing over time (table 3.4). While in 1995 export production of
1 Mio. Euro was associated with about 12 jobs, the employment effects declined to about 8
jobs in 2003. A distinction between the export of manufacturing goods and services shows
higher effects for services; however, the employment multiplier of total service exports is
nevertheless decreasing as well.

The employment multiplier of total exports can also be shown for certain export commodities
(figure 3.16). The highest multipliers are found for services. In 2003, export demand of 1 Mio.
Euro for good 93 (other services) had employment effects of about 23 jobs (full time
equivalents).

Similarly to value-added effects the share of induced employment by different final demand
categories in fotal employment is calculated to get a picture of the importance of exports for
the development of employment in Austria (figure 3.17). Although the multiplier declines over
fime the share of employment induced by exports has risen. This underlines the important role
of exports for employment. In 2003, more than 25% of total employment was induced by
export activities.

Changes in value added induced by exports are not equal across all commodities / sectors
and the same is frue for employment effects. Since different sectors have different
employment structures with respect to education levels, first insights info the impacts of
exports on educational groups can be gained as well. For this sectoral employment is
multiplied by typical employment shares by education levels which were calculated based
on information contained in social security data. Table 3.6 describes the expected changes
in employment by education levels over time.

WIFO



- 26 —

Figure 3.15: Share of induced value-added in total value-added by final demand categories
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Table 3.5: Decomposition of employment multiplier of total exports (full time equivalent
employees per 1Mio. €)

1995 2000 2003
Total 12 9 7
Manufacturing 11 8 7
Services 15 13 10

Source: Own calculations.

Table 3.6: Shares of export-induced employment by level of education in %

1995 2000 2003
Compulsory 18.6 17.7 17.6
Apprentice Training 44.0 43.3 42.9
Intermediate Technical and Vocational 14.2 13.6 13.7

Academic Secondary
Higher Technical and Vocational College
Post-secondary Course

Post-secondary College

University, Fachhochschule

Source: Own calculations.
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Figure 3.16: Decomposition of employment multipliers of total exports, 2003
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Figure 3.17: Share of induced employment in total employment by final demand categories
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Neglecting any shifts in education levels within sectors, the results show that value added
benefits from exports are biased towards sectors which demand higher skills and training
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related to their workforce. The three lowest levels of education have lost employment shares
between 1995 and 2003, while shares of employees with training at the academic secondary
level and above have all increased. Nevertheless, as is typical for the manufacturing industry
in Austria, employees with lower level education, foremost with formal apprenticeship
fraining, still dominate. What is left for future research is an investigation of the question, if
companies with export activities, regardless of the sector they are classified in, have higher
requirements on the fraining of their workforce than companies that concentfrate on the
domestic market.

34 Summary

Is Austria on the way to a “bazaar”-economy? Many indicators suggest it is: Not only are
imports on the rise, at the cost of value added, but the production depth is falling as is the net
investment quota. Af the same time the multiplier analysis implies falling value added intensity
in the manufacturing sector due to rising re-exports. Export growth is concentrating to a
considerable extent on "bazaar’-type activities, namely import-export trading. But there is no
evidence from this investigation that this development has hurt the Austrian economy: Export
growth has been sufficiently strong to counterweight the declining value added intensity so
that the share of export-induced value added in total GDP has gone up; the trade balance
(when expenditures of foreigner in Austria are included in exports) has been positive and
increasing. The value added generated by exports has, however, been distributed in favor of
profits and to a lesser extent to wages and salaries, even though exports have also increased
their share in total employment compared to private and public consumption; export
employment is also becoming more skill-intensive. Lower multipliers nevertheless imply that for
exports to contribute equally to domestic growth their growth has to be higher than in the
past.

Service exports, which are less prone to a "bazaar’-type economy, have increased their
share in fotal exports. Their value added contribution has been rather stable or slightly
increasing. Services also benefit from exports more than in the past: the value added share
of services has increased at the cost of manufacturing products.

WIFO



- 29 —

4, An international analysis of export induced value added effects

4.1 Introduction and empirical facts

The analysis on the value added effects of exports that was carried out for Austria in the
previous section is now being put intfo an international context. The economic significance of
exports for a home country is analyzed by means of a value added multiplier comparison
across countries. However, since a comparison of total mulfipliers between counftries is
meaningless because of the dependence of the multiplier values on the size of the
respective economies and their degree of openness, we restrict our analysis fo a sectoral
decomposition of the value added multipliers. Thus only the differences between countries
with respect to the extent that certain sectors benefit from exports are analysed.

A cross-section analysis is conducted using input-output tables provided by the OECD for the
year 2000. Tables for 22 OECD countries and Brazil, in the following simply named OECD-23,
were used for the international analysis. The OECD countries Mexico, South Koreaq, Iceland,
Luxembourg, Japan, Australia, Czech Republic and Switzerland are not included because of
conceptual deviations of their tables. All tables are valued in nominal terms and based on
producer’s prices. The analysis is now based on tables set up on a sector-by-sector basis,
distinguishing 48 economic activities which are classified according to the International
Standard Industrial Classification, third revision (ISIC rev.3). An overview of all 48 sectors is
found in the Appendix. However, in almost all countries some of these sectors are
aggregated with others, depending on the information that was available and the sector
size. In order to ensure comparability across all countries we apply the sectoral aggregation
scheme of the Austrian table for all other countries as well. This implied the following changes
to the OECD classification system:

e secfor 2423 (pharmaceuticals) is now included in sector 24 (chemicals);

e manufacturing and casting of iron steel (sector 271,2731) and manufacturing and
casting of non-ferrous metals (sectors 272,2732) are re-included in sector 27 (basic
metals);

e sectors 351 (building and repairing of ships and boats), 353 (Aircraft and Spacecrafi)
and 352,359 (railroad equipment and other transport equipment) are not treated
separately in the analysis, which distinguishes only the aggregate sector 35 (aircraft,
railroad, ships);

e neither are the energy sub-sectors 401 (Electricity) 402 (gas) and 403 (steam and hot
water) separated as is the case in the original OECD tables.

Unfortunately countries do not follow the same methodological approach when compiling
input-output tables. In particular, while some countries use the domestic concept (e.g.
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Austria) others use the national concept (e.g. Greece). The former includes expenditures by
foreign tourists in the private household consumption and ignores expenditures by domestic
residents abroad. The lafter concept defines expenditures by foreigners as exports and
expenditures by residents abroad as imports. Here tables based on the domestic concept
were transformed to be consistent with the national concept. For the fransformation of these
tables estimates of domestic expenditures and the consumption patterns of foreigners and
total expenditures by residents abroad were used.

It is important to note that the results of the multiplier analysis for Austria presented in this
section may deviate from the results presented above: Not only is the table applied in the
international analysis a sector-by-sector table, it is now based on a national concept which
includes, as mentioned above, foreign expenditure in Austria as exports. This increases the
effects on the service sector.

Before investigating sectoral value added effects of exports some empirical facts on the
sectoral structure of Austrian foreign exports and how it compares internationally are
presented. In the remaining sections references to the EU-15 and the OECD-23 refer to the
unweighted means of the respective countries within these groups. Table 4.1 presents the
sectoral shares in total exports for Austria, the EU 15, the OECD-23 and some selected
countries at an aggregate level. This view on exports reveals, not surprisingly, that across all
countries manufacturing and services account for the major part of total exports while
energy and construction and agricultural play only a minor role. In Austria 69.2% of total
foreign exports are attributed fo the manufacturing sector and 28.1% to the service sector,
while in the EU 15 67.5% of total exports are associated with the manufacturing sector and
28.3% with the service sector. In the OECD-23 64.3% of total exports are from manufacturing
and 28.8% from the service sector. These figures suggest that the Austrian manufacturing
sector is more significant in tferms of exports than it is for the EU 15 and the OECD-23, while the
Austrian share of service exports is close to the average. Exports from the Austrian agricultural
sector are below the internatfional average.

Table 4.1: Sectoral shares in total exports in %, selected countries, 2000

Austria EU 15 OECD-23 Germany USA Netherlands Spain
Agriculture 1.1 3.4 6.0 1.1 2.8 6.5 4.6
Manufacturing 69.2 67.5 64.3 82.1 57.2 70.6 62.8
Energy 0.6 0.3 0.3 0.2 0.1 0.1 0.1
Construction 1.1 0.4 0.7 0.3 0.0 0.3 0.2
Services 28.1 28.3 28.8 16.3 40.0 22.5 323
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Source: Own calculations based on OECD input-output tables.
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Figure 4.1: Sectoral shares in total exports in percent, Austria and OECD-23, 2000
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Figure 4.1 shows the sectoral shares in total exports at a disaggregate level for Austria and the
OECD-23. In Austria the manufacturing sectors 20 (wood, wood products), 22, (paper und
pulp), 27 (manufacturing and casting of basic metals), 28 (fabricated metal products except
machinery and equipment), 29 (machinery and equipment), and 34 (motor vehicles; bodies,
parts accessories for motor vehicles) have above average shares in total export compared to
the OECD-23. On the other hand the manufacturing sectors 15-16 (food products, beverages
and tobacco), 23 (coke, refined petroleum products and nuclear fuel), 24 (chemicals) and
30 (office and accounting machinery) are below average in their shares in total exports in
Austria compared to the OECD-23. Looking at the Austrian service sector the share in total
exports of sector 55 (hotels and restaurants) and sector 60 (Land transport) is remarkably
higher while the shares of sectors 61 (water transport) and 72 (computer and related
activities) are significantly lower than in the OECD-23. All primary sectors, namely the 1-2-5
(agriculture, hunting, forestry and fishing), 10-11-12 (mining, energy) and 13-14 (mining, non-
energy) have lower export-shares in Austria.

Table 4.2 depicts the seven most export-intensive sectors with respect to their share in total
exports by countries. In sum the seven listed sectors account for approximately 50% of total
exports. This is true for all countries as well as for the EU 15 and the OECD-23 average. For the
EU 15 and the OECD-23 the sectors with the highest contribution to total exports are sectors
34 (motor vehicles, parts) with a share of 7.2% and 7.6%, respectively, 50-51-52 (wholesale,
retail sale) with a share of 6.4% and 7.2%, respectively, 24 (chemicals) with a share of 8.9%
and 6.9% and 29 (machinery and equipment) with a share of 6.7% and 5.7%. Other important
sectors in ferms of their share in total exports in the international samples are sectors 15-16
(food products, beverages tobacco), 55 (hotels and restaurants) and 32 (radio, television,
communication products). For Austria sector 34 (motor vehicles, parts) has the highest share
in total exports (10%), followed by sector 29 (machinery and equipment) with 9%, sector 55
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(hotels and restaurants) with 7.6 %, sector 50, 51, 52 (wholesale, retail sale) with 6.4 %, and
sectors 24 (chemicals), 32 (radio, television, communication products) and 27 (basic metals),
each with a share in total exports of slightly above 5%.

Comparing the seven Austrian sectors with the highest export shares to the respective sectors
of the EU 15 and the OECD-23 we notice that sector 34 (motor vehicles, parts) ranks top.
Sectors 55 (hotels and restaurants) and 29 (machinery and equipment) are among the three
sectors with the highest export shares in Austria, while they are not that important in the EU 15
and OECD-23 relative to other sectors. On the other hand sector 24 (chemicals) plays a less
important role in Austria and sector 15-16 (food products, beverages, tobacco) does not
appear at all among the seven most export-intensive Austrian sectors while it does in the
EU 15 and the OECD-23 average.

It is necessary to point out the outstanding role of the sector 50-51-52 (wholesale, retail sale,
frade) and the transport sectors 60 (land transport), 61 (water fransport), 62 (air transport),
These play a major role concerning both the share in total exports as well as the value added
effects of exports, as will be depicted later on. Usually each purchaser, whether buying
intermediate inputs or final demand products, incurs the producer’s price plus wholesale,
retail sale, frade and transportation margins and excise taxes which add up fo the purchaser
price. However, most tables are valued in producer’s prices with the margins re-distributed to
the trade and transport sectors.

Concluding we can say that at the aggregate level the manufacturing sector contributes
most to total exports in all countries of the sample. With 69.2% the Austrian manufacturing
sector has a higher share in total exports when compared to the EU 15 and the OECD-23
average while the share of the Austrian service sector in total exports lies very close to the
average. At a more disaggregated level, the structure of Austrian exports is quite different
from the EU 15 and the OECD-23. Sector 34 (motor vehicles and parts) has the highest share
in exports both in Austria as well as the OECD and the EU. The sectors 29 (machinery and
equipment) and 55 (hotels and restaurants) are the second and third largest contributors to
total exports in Austria, while they play a less important role in the EU 15 and the OECD-23
relative to other sectors.
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Table 4.2: Sectors with the highest export intensity by country, 2000

Austria EU 15 OECD-23
Sector, ISIC  share in total Sector, ISIC  share in total Sector, ISIC  share in total
Rev. 3 exports, Rev. 3 exports, Rev. 3 exports,
percent percent percent
34 9.8 24 8.9 34 7.6
29 8.8 34 7.2 50, 51, 52 7.2
55 7.6 29 6.7 24 6.9
50, 51, 52 6.4 50, 51, 52 6.4 15,16 6.1
24 5.6 32 6.3 29 5.7
32 53 55 6.0 55 5.4
27 5.2 15,16 5.4 32 5.2
Germany USA Spain
Sector, ISIC share in total Sector, [ISIC share in total Sector, ISIC share in total
Rev. 3 exports, Rev. 3 exports, Rev. 3 exports,
percent percent percent
34 16.1 32 9.3 34 16.0
29 12.0 50, 51, 52 8.6 55 10.6
24 10.8 65, 66, 67 6.4 24 6.4
31 5.0 55 6.3 15,16 5.7
50, 51, 52 4.6 29 6.2 50, 51, 52 4.7
27 4.6 34 5.8 17,18, 19 4.5
32 4.4 35 5.8 29 4.3
Legend:
SRee(\:/To3r, SIC Description:
34 Motor vehicles; bodies, parts and accessories for motor vehicles
29 Machinery and machinery equipment
55 Hotels and Restaurants
50, 51, 52 Wholesale, retail sale, frade and repair
24 Chemicals (including pharmaceuticals)
32 Radio, television and communication equipment
27 Basic metals, casting and manufacturing of
15,16 Food products, beverages and tabacco
31 Electrical machinery and apparatus
65, 66, 67 Finance and insurence
Aircraft and spacecraft, ships and boats, railroad
35 equipment
17,18, 19 Textiles, textile products, leather and footwear

Source: Own calculations based on OECD input-output tables.
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4.2 Value added effects of exports at an aggregate level

In this subsection we first analyse the results of the sectoral decomposition of value added
induced by total exports. Afterwards we repeat the analysis for manufacturing and service
exports, respectively. By this we want to answer the question, which sectors are most and
which are least stimulated by exports in terms of value added at an aggregate level in our
sample of 23 OECD-countries.

Table 4.3 and Figure 4.2 show for each particular country the percentage-wise sectoral
decomposition of value added induced by total exports. The results of the decomposition
may be also interpreted as sectoral value added effects of total exports (Miller, 1985). In
Table 4.3 we compare the results for Austria with those of the EU 15 and the OECD-23
average as well as to the results of some selected countries of our sample including
Germany, the United States, Netherlands and Spain. In Figure 4.2 we included all countries as
well as the EU 15 and the OECD-23.

Table 4.3: Decomposition of value added generated by total exports, sectoral shares in %,
2000

Austria EU 15 OECD-23  Germany USA Netherlands Spain
Agriculture 2.7 6.0 10.1 1.7 3.6 10.6 7.1
Manufacturing 441 41.1 38.4 51.8 35.0 40.6 37.2
Energy 2.0 1.8 2.0 1.8 1.2 1.3 2.1
Construction 20 1.0 1.2 1.0 0.3 1.0 1.0
Services 49.2 50.1 48.3 43.8 59.9 46.6 52.7
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Source: Own calculations based on OECD input-output tables.

The results reveal that for all countries in this comparison, the manufacturing sector and the
service sector benefit most from total exports in terms of value added which was to be
expected. For Austria and all other countries it holds frue that the energy sector as well as the
construction sector hardly benefit from total exports in terms of their value added.
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Figure 4.2: Decomposition of value added generated by total exports, sectoral shares in %,
2000
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Source: Own calculations based on OECD input-output tables.

Considering the sectoral shares in total exports from table 4.1 and comparing the results with
the sectoral decomposition of value added generated by fotal exports shown in table 4.3 it is
interesting to see that (for the EU-15) approximately half of the value added generated by
total exports goes to the service sector although approximately only 28% of total exports are
attributed to this sector. On the other hand a share of about 67% of total exports is due to the
manufacturing sector but only 41% of value added generated by fotal exports goes to this
sector. There are two factors which explain why a relatively low amount of export generated
value added ends up in the manufacturing sector and a relatively large amount in the
service sector. First, the manufacturing sector has a higher import propensity for intermediate
inputs meaning that a lower amount of export generated value added remains in domestic
manufacturing compared to other sectors. This also implies that production in the service
sector is more value added intensive. Second, the manufacturing sector uses a considerable
amount of intermediate inputs from the service sector for its production, while services rely
only on a few manufacturing inpufts.

From table 4.3 it follows that in the 23 OECD average 48.3% of total value added which is
induced by total exports is generated in the service sector and 38.4% in the manufacturing
sector, while 10.1% turns up in the agricultural sector. For the EU 15 sample this pattern is quite
similar with 41.1% of value added generated in the manufacturing sector, 50.1% in the service
sector and 6% in the agricultural sector. In the case of Austria 49.2% of total value added
induced by total exports ends up in the service sector and 44.1% in the manufacturing sector.
Only 2.7% of total value added is linked to the agricultural sector and 2% to the energy sector
and the construction sector, respectively; hence in Austria we observe only a low stimulation
of these three sectors by exports. When comparing the effects of total exports in Austria both
to the EU 15 and to the OECD-23 samples we can conclude that the manufacturing sector is
stimulated more in Austria while the effect of total exports on the service sector in Austria is
somewhere between that of the EU15 and the OECD-23. Although among all countries the
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agricultural sector hardly benefits from exports, in Austria this sector’s share in total value
added is even lower. It is also interesting to note that Germany is the only country where
manufacturing impacts exceed service impacts.

The observed above average benefits of the Austrian manufacturing sector in terms of value
added may be explained by three factors.

e First, the share of manufactured products in total exports may be higher in Austria
than in either the OECD-23 or the EU 15 - this is actually the case.

e Second, the import propensity for manufactured products may be below average in
Austria. Put it differently the off-shoring of production of exports in the manufacturing
sector is relatively low in Austria compared to the OECD-23 and the EU 15 so that an
above average amount of value added remains in the domestic manufacturing
sector. However for Austria as a small economy we would rather expect the opposite.

e Finally inter-sectoral linkages, especially between manufacturing and services may be
such that an above average amount of export-induced value added remains in the
manufacturing sector in Austria compared fo other countries. An in-depth analysis of
intersectoral linkages, however, is beyond the scope of this paper. But later on we wiill
present some empirical evidence for the second and the third argument.

It is rather straightforward to figure out to which extent these factors are responsible for the
above average benefits of the manufacturing sector in Austria. For this purpose we adjusted
our international sample to conftrol for the export structure by assuming a uniform export
patftern. We thereby assume that each sector exports one unit of a product and then
simulate sectoral value added effects resulting from this uniform export structure. The results
are shown in table 4.4.

Table 4.4. Decomposition of value added generated by uniform exports, indirect effects,
sectoral shares in %, 2000

Austria EU 15 OECD-23  Germany USA Netherlands Spain
Agriculture 17.5 17.3 17.8 13.1 15.2 22.6 17.6
Manufacturing 15.5 16.0 16.6 17.1 17.9 13.7 16.5
Energy 10.3 11.0 11.5 9.4 11.2 9.6 12.0
Construction 17.4 14.7 14.4 13.3 11.5 14.5 14.4
Services 39.4 410 39.8 47.2 44.2 39.5 39.6
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Source: Own calculations based on OECD input-output tables.

From table 4.4 we see that in Austria 15.5% of export-generated value added is associated
with the manufacturing sector, which is now slightly below the manufacturing sector benefits
of the EU-15 and the OECD-23 with 16% and 16.6%, respectively. Hence, the actual export-
commodity mix in Austria tends to favour products that have a higher value-added intensity
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and thus a lower import propensity. Given the Austrian export structure and the results from
table 4.4 we can conclude that the higher benefits of the manufacturing sector in Austria
can be explained by the higher share of manufacturing exports in total exports.

So far we have looked at domestic total (direct and indirect) sectoral value added effects of
exports but did not distinguish between direct and indirect effect. In a next step we analyse
how much of the sectoral value added induced by total exports is due to direct and how
much is due to indirect effects; the results of this exercise are depicted in Table 4.5.

Table 4.5 reveals that in Austria 39.1% of total value added induced by exports is due to
indirect value added, hence 60.1% of export induced value added is generated directly by
the exporting firms. This implies that in Austria a higher share of export-induced value added is
generated by the exporters compared to the EU 15 and OECD-23. This may indicate a higher
degree of verfical integration in the domestic production process of exports in Austria.
Combining the results from table 4.3 and table 4.5 we can conclude that approximately the
half of export induced value added occurring in the service sector is due to indirect effects,
while in the manufacturing sector approximately 25% of value added is associated with
indirect effects. In Austria the share of indirect value added in total value added for
manufacturing and services is below the international average.

Table 4.5: Decomposition of value added generated by total exports, indirect effects,
sectoral shares in %, 2000

Austria EU 15 OECD-23  Germany USA Netherlands Spain
Agriculture 1.9 3.4 4.4 1.0 2.3 4.5 3.7
Manufacturing 8.5 11.0 11.0 15.3 12.6 10.1 13.4
Energy 1.6 1.6 1.8 1.6 1.2 1.2 2.0
Construction 1.2 0.8 0.8 0.8 0.3 0.8 0.9
Services 25.8 27.4 26.4 31.9 34.0 27.0 24.8
Total 39.1 44.1 44.4 50.6 50.4 43.6 44.8

Source: Own calculations based on OECD input-output tables.

In a next step we analyse the sectoral decomposition of value added generated by exports
from the manufacturing sector as opposed to exports from the service sector.

Table 4.4 and the corresponding Figure 4.3 reveal for each particular country the
percentage-wise sectoral decomposition of the fotal value added which is generated by
exports from the service sector. From Table 4.4 and Figure 4.3 it follows that in all selected
countries, the service sector itself benefits by far most from its own exports in terms of value
added. The impact on other sectors is very small, only the manufacturing sector benefits to
some noticeable extent. This result is tfrue for each of the 23 countries included in our sample;
the variance of the shares of value added across all countries is small.
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Table 4.6: Decomposition of value added generated by exports from the service sector,
sectoral shares in %, 2000

Austria EU 15 OECD-23  Germany USA Netherlands Spain
Agriculture 1.2 1.3 1.9 0.5 1.2 0.8 2.1
Manufacturing 4.4 4.3 5.1 4.2 5.2 3.1 5.4
Energy 1.2 1.0 1.2 1.0 0.9 0.6 1.2
Construction 1.4 0.9 0.9 0.8 0.4 0.9 0.9
Services 91.8 92.5 91.0 93.5 92.4 94.5 90.4
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Source: Own calculations based on OECD input-output tables.

Figure 4.3: Decomposition of value added generated by exports from the service sector,
sectoral shares in %, 2000
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In the overall sample of the 23 OECD countries 21% of value added which is induced by
exports from the service sector ends up in the same sector, 5.1% of generated value added
ends goes to the manufacturing sector. Only 3.9% of generated value added is allocated to
the remaining three sectors. For the EU 15 sample the picture is almost identical with 92.5% in
the manufacturing sector, 4.3% in the service sector and 3.2% in the other three sectors. The
results for Austria are very similar, in fact 91.8% of total value added generated by exports
from the service sector remains in the service sector, 4.4% of total value added goes to the
manufacturing sector. With a share of 3.8% the remaining three sectors are hardly stimulated
by service exports at all. When comparing the effects on the manufacturing and the service
sector we find Austria inconspicuously between the EU 15 and the OECD-23 results. The
intuition behind these results is the following: Products which are exported from the service
sector hardly require any intermediate inputs from other sectors, but rely mostly on
intermediate inputs from the service sector itself. Additionally, service inputs are less often
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imported than inputs for manufacturing. Therefore the generated value added remains in the
service sector.

Table 4.5 and Figure 4.4 show for each particular country the percentage-wise sectoral
decomposition of the value added which is induced by exports from the manufacturing
sector. Unlike to the results with respect to service exports we find a much more diversified
picture. In Figure 4.4 we included all countries as well as the OECD-23 and the EU 15 average.

Table 4.7: Decomposition of value added generated by exports from the manufacturing
sector, sectoral shares in %, 2000

Austria EU 15 OECD-23  Germany USA Netherlands Spain
Agriculture 2.1 4.6 6.3 1.1 2.7 5.7 4.4
Manufacturing 69.1 64.6 63.1 64.4 60.1 64.3 64.6
Energy 1.7 2.0 2.4 1.8 1.3 1.4 2.7
Construction 1.0 0.7 0.7 0.8 0.3 0.7 0.8
Services 26.1 28.1 27.5 31.9 35.6 27.9 27.5
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Source: Own calculations based on OECD input-output tables.

From the results of Table 4.5 and Figure 4.4 it can be implied that for all countries and
therefore also for the OECD-23 and the EU 15 the manufacturing sector benefits most from its
own exports. But, very interestingly, also the agricultural sector and the service sector benefit
in terms of value added. Roughly this picture is true for all countries in our sample; the inter-
country variance of the shares is moderate meaning that countries do not differ too much
when decomposing export-induced value added by sectors. Products which are exported
from the manufacturing sector thus require on the one hand intermediate inputs from the
own sector, on the other hand a relatively large amount of intermediate inputs from the
service sector and the agricultural sector.

In the sample of the 23 OECD countries 63.1% of total value added which is induced by
exports from the manufacturing sector occurs in the manufacturing sector itself, 27.5% of the
induced value added occurs in the service sector and 6.3% in the agricultural sector. In the
EU 15 sample the picture is very similar. 64.6% of total value added generated by exports from
the manufacturing sector is associated with the manufacturing sector itself, 28.1% with the
service sector and 4.6% with the agricultural sector. In the case of Austria 69.1% of generated
value added goes back to the manufacturing sector, 26.1% to the service sector and 2.1% to
the agricultural sector. Hence in an international context the Austrian manufacturing sector is
stimulated above average by exports from the sector itself, whereas the service sector and
the agricultural sector are stimulated below average in terms of value added.
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Figure 4.4. Decomposition of value added generated by exports from the manufacturing
sector, sectoral shares in %, 2000
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Source: Own calculations based on OECD input-output tables.

In conclusion it can be stated that products which are exported from the manufacturing
sector stimulate the Austrian economy as well as the other 23 economies included in our
sample in a much more diversified way than exports from the service sector where basically
only the own sector is affected. The service sector, on the other hand, benefits significantly
from exports from the manufacturing sector in terms of value added. This is true for all
counftries, although there are some noficeable inter-country differences. When considering
exports from the manufacturing sector Austria belongs to the countries where the impact on
value added is less dispersed than in other countries: A relatively high share of value added
generated by exports from the manufacturing sector remains within the manufacturing sector
and a relatively low share goes to the service sector and the agricultural sector when
compared to the OECD-23 and the EU 15.

4.3 Value added effects of exports at a disaggregate level

In this subsection we analyse the results of the sectoral decomposition of export induced
value added at a disaggregated level distinguishing 48 sectors. First we consider total
exports, then exports from the service sector and the manufacturing sector, respectively.
Finally we pick up three Austrian sectors which are among the ones with the highest export
shares according to table 4.2 and conduct an impact analysis for their exports. By this we
want to answer the question which particular sectors are stimulated to which extent by
exports in Austria and how these results compare internationally.

A remark is needed concerning sector 65-66-67 (finance and insurance). Since imputed
banking sector activities (FISIM) are treated differently in the various input-output tables the
results concerning the relevant sector 65-66-67 must be interpreted with great care.
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Figure 4.5 shows the percentage-wise sectoral decomposition of value added generated by
total exports at a 48 sector level. In figure 4.5 and in the following figures we indicate how
much of sectoral value added induced by total exports is due to direct and indirect effects.
For a particular sector the entire column indicates the total domestic value added (direct
and indirect) effects. The lower part of the column shows the amount of domestic value
added due to direct effects while the upper part indicates the amount of domestic value
added due to indirect effects.

The following results are drawn from figure 4.5: In Austria a share of 10.4% of export-generated
value added is attributed to sector 50-51-52 (wholesale, retail sale, frade); this sector benefits
most from total exports in terms of value added. With a share of 11.4% of export-generated
value added this sector also benefits most from exports in the OECD-23; the benefits in the
OECD-23 are slightly higher than in Austria. Furthermore sector 65-66-67 (Finance and
insurance) with a share of 7.3%, 55 (hotels and restaurants) with a share of 7.1%, 74 (other
business services) with a share of 6.9% and the manufacturing sector 29 (machinery and
equipment) with a share of 5.6% in export generated value added benefit most from total
exports in terms of value added in Austria.

Figure 4.5: Decomposition of value added generated by total exports, sectoral shares in %,
2000
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Source: Own calculations based on OECD input-output tables.

In the OECD-23 the service sectors 74 (other business services) with a share of 7.5%, 65-66-67
(Finance and insurance) with a share of 5.2%, 55 (hotels and restaurants) with a share of 4.6%
and the agricultural sector 1-2-5 (agriculture, hunting, forestry, fishing) with a share of 4.8%
benefit most from exports in terms of value added. In contrast to Austria in the OECD-23 there
is no manufacturing sector among the five sectors which account for the highest share in
export induced value added.
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When comparing the results of value added benefits by sectors in Austria to those of the
OECD-23 we find some noticeable differences. In Austria the following sectors benefit much
more from total exports than in the OECD-23 in terms of value added: 29 (machinery and
equipment), 55 (hotels and restaurants)and 65-66-67 (finance and insurance). Other Austrian
sectors which account for a noticeable higher share in export induced value added
compared to the OECD-23 are the manufacturing sectors 20 (wood, wood products), 28
(fabricated metal products except machinery and equipment), 32 (radio, television,
communication equipment), 34 (motor vehicles, parts) and the service sectors 60 (land
fransport) and 71 (renting of machinery and equipment). Austrian sectors which benefit much
less in terms of value added compared to the OECD-23 are the agricultural sectors 1-2-5
(agriculture, hunting, forestry) and 10-11-12 (mining, energy) and the service sector 60 (water
tfransport). Other sectors in Austria with a lower share of export induced value added include
the manufacturing sectors 15-16 (food, beverages, tobacco) and 24 (chemicals) and the
service sectors 50-51-52 (wholesale, retail sale), 63 (supporting transport activities) and 74
(other business services).

Combining these results with the results of the comparison of the export structures we
discussed in figure 4.1 the following conclusion can be drawn. Aimost all mentioned Austrian
sectors which benefit more from exports than the corresponding OECD-23 sectors in terms of
value added also have a higher share in total exports and vice versa. This result was to be
expected. However the service sector 74 (other business services) makes the exception here.
Although in Austria a slightly higher share of total exports is atftributed to the sector 74 when
compared to the OECD-23 this sector’s benefits are lower in Austria than in the OECD-23 in
terms of value added. In order to explain this issue the differentfiation between direct and
indirect value added effects is very helpful. Looking closer at column 74 of figure 4.5 we
notice that value added attributed to this sector due to direct effects is higher in Austria than
in the OECD-23, resulting from a higher share of exports from sector 74 in Austria. However
value added of sector 74 which generated by indirect effects is much higher in the OECD-23
than in Austria. This implies that in Austria in the production of exporting sectors a much lower
amount of intermediate inputs from the domestic sector 74 is used up compared to the
OECD-23 resulting in a lower amount of value added from indirect effects.

For almost all manufacturing sectors it holds true that the export-induced value added is
mostly due to direct effects where there are hardly any differences between Austria and the
OECD-23. On the other hand for some service sectors the main amount of export induced
value added is due to indirect effects. Besides the service sector 74 (other business services)
where we discovered major differences in the indirect value added effect between Austria
and the OECD-23 we find that in sector 65-66-67 (finance and insurance) export induced
value added due fo indirect effects is much larger in Austria; the lafter conclusion, however,
has to be treated with great care since the differences in the treatment of FISIM may bias the
results. Any differences between the results for manufacturing and services have also to take
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into account that imported inputs are much more relevant for manufacturing than for
services.

Next we turn to an impact analysis of exports from the service sector only. The results of the
sectoral decomposition of value added induced by exports from the service sector is shown
in figure 4.6. As already derived in subsection 4.2 figure 4.6 shows that the service sector itself
is the one which benefits by far most from its own exports, the manufacturing sector is hardly
stimulated aft all. In Austria the following five sectors benefit most from exports from the service
sector: 55 (hotels and restaurants) with a share of 19.0%, 50-51-52 (wholesale and retail sale)
with a share of 18.7%, 74 (other business services) with a share of 11.4%, 65-66-67 (finance and
insurance) with a share of 11.4% and 60 (land transport) with a share of 9.4% in service sector
exports generated value added.

Figure 4.6: Decomposition of value added generated by exports from the service sector,
sectoral shares in %, 2000

25

OECD 23, direct © OECD 23, indirect B Austria, direct B Austria, indirect
20 A

15 1
10
5
g P P ——— — B L ‘I‘l‘l‘l‘ = -I
W N ¥ 0 00 O N M ¥ OB 0 NN O O8O = oMY W N QO = 0N O - NN S N O NMY N O Wn oM O
G 7 7 7 - 8 g AdNA®®®mm® M3 ¥ T T DNV 000V YR NKNNNN® O
I o BT S ) —~ O —~ ) NS
o ~ Q O —
= - B o o
o
o~

Source: Own calculations based on OECD input-output tables.

In the OECD-23 the following five sectors benefit most from exports form the service sector:
50-51-52 (wholesale, retail sale) with a share of 20.2%, 74 (other business services) with a share
of 13.1%, 55 (hotels and restaurants) with a share of 10.6%, 65-66-67 with a share of 7.9% and
60 (land fransport) with a share of 7.9% in service sector exports induced value added.
Compared the OECD-23, the Austrian sector 55 (hotels and restaurants) benefits much more
(due to a strong tourism industry) and is the Austrian sector for which the export-induces value
added effect is the highest. Furthermore the sectors 60 (land fransport), 65-66-67 (finance and
insurance) and 71 (renting of machinery and equipment) account for a higher share in
service sectors’ exports generated value added. By contrast the sectors 61 (water transport),
63 (supporting transport activities), 64 (post, telecommunication), 72 (computer related
activities) and 74 (other business activities) benefit less form exports from the service sector in
Austria when compared to the OECD-23.
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Now we consider exports from the manufacturing sector only. Figure 4.7 shows the sectoral
decomposition of value added generated by exports from the manufacturing sector. As
already discussed in subsection 4.2 exports from the manufacturing sector stimulate the
domestic economies in a much more diversified way than exports form the service sector.

Figure 4.7: Decomposition of value added generated by exports from the manufacturing
sector, sectoral shares in %, 2000
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In figure 4.7 this is indicated by the indirect value added effects in the service sector and in
the agricultural sector. With a share of 9.0% in manufacturing exports induced value added
sector 29 (machinery equipment) benefits most from exports from the manufacturing sectorin
Austria. Other Austrian manufacturing sectors which account for a high share in
manufacturing exports generated value added are: 34 (motor vehicles) with a share of 5.9%,
21-22 (paper, paper products) with a share of 5.8%, 28 (fabricated metal products) with a
share of 5.4%, 32 (radio, television, felecommunication) with a share of 54% and 24
(chemicals) with a share of 5.2% in manufacturing export induced value added. Besides
these manufacturing sectors many service sectors are stimulated by exports from the
manufacturing sector. The four service sectors benefiting most are: 50-51-52 (wholesale, retail
sale) with a share of 6.1%, 65-66-67 (finance and insurance) with a share of 5.1%, 74 (other
business activities) with a share of 4.5% and 60 (land transport) with a share of 2.9% in
manufacturing exports generated value added. Other Austrian service sectors which are
stimulated form manufacturing exports are: 64 (post and telecommunications), 70 (real
estate activities), 71 (renting of machinery and equipment), 72 (computer and related
activities), 90-91-92-93 (other personal, social, community services).

When comparing the results of value added benefits by sectors in Austria to those of the
OECD-23 we find some noticeable differences. In terms of value added the Austrian
manufacturing sectors 34 (motor vehicles, parts), 32 (radio, television, communication
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products), 29 (machinery and equipment), 28 (fabricated metal products except machinery
and equipment), 20 (wood, wood products) benefit much more, while the Austrian
manufacturing sectors 21-22 (paper, paper products), 25 (rubber and plastic products), 26
(other non-metallic mineral products), 27 (basic metals), 31 (electrical machinery and
apparatus), benefit somewhat more from exports from the manufacturing sector when
compared to the OECD-23. On the other hand the manufacturing sectors 15-16 (food,
beverages, tobacco), 17-18-19 (textile, leather, footwear products), 24 (chemicals) benefit
much less, the manufacturing sectors 30 (office, accounting, computing machinery) and 35
(ships, aircraft, railroad equipment) benefit less from exports from the manufacturing sector in
Austria when compared to the OECD-23.

Comparing the benefits of the service sector between Austria and the OECD-23 leads to the
following conclusions: In Austria a higher share of manufacturing exports induced value
added goes to the sectors 60 (land transport), 65-66-67 (finance and insurance), 71 (renfing
of machinery and equipment) while a lower share remains in the sectors 50-51-52 (wholesale,
retail sale), 64 (post and felecommunications) and 74 (other business activities).

In the following we pick three Austrian sectors which are among the sectors with the highest
export shares according to table 4.2, namely the manufacturing sectors 34 (motor vehicles,
parts) and 32 (radio, television, communication products) and the service sector 55 (hotels
and restaurants). For each of these sectors’ exports we conduct impact analysis by assuming
exports from each of these sectors only. The results for Austria are then compared to the
results of the OECD-23.

First we analyze the effects of exports from sector 34 (motor vehicles), which is the sector with
the highest share in tofal exports in Austria as well as in the OECD-23. While figure 4.8
accounts for direct and indirect value added effects, figure 4.9 shows value added due to
indirect effects only. Not very surprisingly, in Austria and in the OECD-23 sector 34 benefits
most from its own exports; in Austria, however, a much larger amount of value added remains
in the own sector than in the OECD-23. This can be explained by the direct effects.

Figure 4.9 reveals that in Austria exports from sector 34 have the most significant indirect
effects on the sectors 50-51-52 (wholesale, retail sale), 65-66-67 (finance and insurance) and
74 (other business activities) - this is consistent with the OECD-23. These three sectors are also
the most important service sectors for manufacturing exports as a whole. Comparing Austria
to the OECD-23 one nofices that beside the exporting sector 34 almost all other
manufacturing sectors in the OECD-23 benefit more in terms of value added while Austria is
ahead only with respect to the manufacturing sector 29. Considering the effects on the
service sectors we see that in the OECD-23 more value added is generated in the service
sectors 50-51-52 (wholesale and retail sale) and 74 (other business services) when compared
tfo Austria; on the other hand in Austria sector 65-66-67 (finance and insurance) accounts for
a higher share in value added than in the OECD - the before mentioned caveat concerning
the treatment of FISIM should, however, not be forgotten.
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Figure 4.8: Decomposition of value added generated by exports from sector 34 (motor
vechicles, bodies, parts, accessories), sectoral shares in %, 2000
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Figure 4.9: Decomposition of value added generated by exports from sector 34 (motor
vechicles, bodies, parts, accessories), sectoral shares in %, 2000
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Figure 4.10 and 4.11 show the sectoral decomposition of value added which is generated by
exports from sector 32 (radio, television, communication products). Again in Austria and in the
OECD-23 sector 32 benefits most from its own exports. As in the previous case when
compared to the OECD-23 a higher amount of value added remains in the exporting sector
in Austria while a lower amount is distributed among the remaining sectors.
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Figure 4.10: Decomposition of value added generated by exports from sector 32 (Radion,
television and communication equipment], sectoral shares in %, 2000
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Figure 4.11: Decomposition of value added generated by exports from sector 32 (Radion,
television and communication equipment], indirect effects only, sectoral shares in %, 2000
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In general for the five Austrian manufacturing sectors with the highest export intensity it can
be said that a larger amount of export-induced value added remains in the exporting sector;
this is always due to direct effects. Furthermore in Austria sector 74 (other business services) is
always less stimulated compared to the OECD, while sector 65-66-67 (finance and insurance)
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profits always more from manufacturing exports. However, overall Austrian service sectors are
stimulated less when compared to the OECD-23 average.

Finally figure 4.12 and figure 4.13 show the results of value added effects assuming exports
from the service sector 55 (hotels and restaurants). Again compared to the OECD a higher
share of value added remains in the exporting sector in Austria and again the direct effects
are carrying this result.

Summarizing these results we find that comparing value added effects by sectors in Austria fo
those of the OECD-23 noticeable differences appear. It is remarkable that for all kinds of
exports discussed in this section we observe that in Austria the service sector 74 (other
business services) accounts for a lower share of export-generated value added and sector
65-66-67 (finance and insurance) always benefits more from exports in terms of value added.
However, as mentioned above, the results of sector 65-66-67 (finance and insurance) have to
be interpreted carefully because of possible differences between countries in the handling of
imputed banking sector activities (FISIM). Furthermore this result is carried by indirect effects
meaning that for sector 74 less value added is due to the production of infermediate inputs
necessary for the export production process in Austria when compared to the OECD-23. One
reason might be a higher degree of vertical integration in the Austrian manufacturing
industry, i.e.

Considering individual exports from all manufacturing sectors which are among the sectors
with the highest export shares we find that a higher share of generated value added remains
in the exporting sector in Austria, where the result depends on value added associated with
direct effects. On the other hand in the OECD-23 a larger amount of generated value added
goes to other sectors. This means that in Austria a larger amount of value added is due to the
domestic production process of the exported goods and a lower amount is connected with
the domestic production of all intermediate inputs needed for the production of exports.
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Figure 4.12: Decomposition of value added generated by exports from sector 55 (hotels and
restaurantes), sectoral shares in %, 2000
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Figure 4.13: Decomposition of value added generated by exports from sector 55 (hotels and
restaurantes), indirect effects only, sectoral shares in %, 2000
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4.4 Summary

Concluding we can say that at the aggregate level the manufacturing sector contributes
most to total exports in all countries of our sample. The Austrian manufacturing sector makes
a higher contribution to total exports when compared to the EU 15 and the OECD-23
average while the contribution of the Austrian service sector is close to the average.
Considering the seven most important export sectors in Austria at the disaggregate level we
find sector 34 (motor vehicles and parts) with a share of 9.8% in total exports as the largest
contributor to total exports; this is also frue for the EU 15 and the OECD-23. The sectors 29
(machinery and equipment) and 55 (hotels and restaurants) are the second and third largest
contributors to total exports in Austria, while they play a less important role in the EU 15 and
the OECD-23 relative to other sectors.

The intfernational comparison of value added effects at the aggregate level shows that the
service sector, despite the fact that it has a lower share in total exports, benefits most from
export activities. The manufacturing sector is the second largest beneficiary from total
exports. In Austria, however, the impact on the manufacturing sector is somewhat larger than
in many other OECD-countries. This result is mainly due to the Austrian export structure.
Furthermore, exports from the manufacturing sector stimulate the Austrian economy as well
as the other 23 economies included in our sample in a much more diversified way than
exports from the service sector where basically only the own sector is affected. A main result
is that in all countries the service sector benefits significantly from exports from the
manufacturing sector in terms of value added. However Austria belongs to the countries
where the impact on value added is less dispersed than in other countries meaning that a
higher amount of export-induced value added remains in the exporting manufacturing
sector and a lower amount trickles down to other sectors.

In the international analysis and comparison of sectoral value added effects of exports at the
disaggregate level we find the following: In Austria the manufacturing sectors 29 (machinery
and equipment), 21-22 (paper, paper products) and 34 (motor vehicles, parts) as well as the
service sectors 50-51-52(wholesale, retail sale), 65-66-67 (finance and insurance), 55 (hotels
and restaurants) and 74 (other business services) benefit most from total exports in terms of
value added. Comparing the sectoral benefits of Austria to those of the OECD-23 average
we find that in the OECD-23 the same service sectors benefit the most; however for the other
sectors we find noticeable differences. In fact besides sector 24 (chemicals) the primary
sectors 1-2-5 (agriculture, fishery, forestry) and 10-11-12 (mining, energy) benefit most from
total exports in the OECD-23. Considering the case of exports from the manufacturing sector
we conclude that for Austria the manufacturing sectors 21-22 (paper, paper products), 29
(machinery and equipment) and 34 (motor vehicles, parts) and the service sectors 50-51-52
(wholesale, retail sale), 65-66-67 (finance and insurance) and 74 (other business services)
benefit most from exports from the manufacturing sector. Concerning service sector benefits
the same is frue for the OECD-countries.
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The impact analysis of the Austrian manufacturing sectors with the highest shares in total
exports implies another important result. Beside the exporting manufacturing sectors in Austria
three service sectors benefit most from exports, namely sector 50-51-52 (wholesale, retail
sale), 74(other business activities) and 65-66-67 (finance and insurance). With respect to the
seven Austrian sector with the highest shares in total exports the service sector 74 (other
business services) benefits partly by far less from each of these sectors’ exports in Austria when
compared fo the OECD-23; on the other hand sector 65-66-67 (finance and insurance)
benefits always more in Austria. This result is also observed when considering exports from the
entire manufacturing sector and the enfire service sector as well as for individual exports from
the service sector 55 (hotels and restaurants). However overall Austrian service sectors are
stimulated less when compared to the OECD-23 average.

In Austria export induced value added remains to a higher degree in the exporting sector
when compared to the EU 15 and OECD-23 average. This result holds for all seven Austrian
sectors with the highest conftribution to total exports. Furthermore at the aggregate level this
result holds for the impact analysis of exports from the manufacturing sector as a whole. This
means that in Austria other sectors besides the exporting sector itself are less stimulated in
terms of value added. Especially service sectors do benefit less when considering considering
exports from the manufacturing sector. This result indicates a lower degree of inter-sectoral
linkages associated with manufacturing production processes in Austria.

Moreover we find that a larger amount of export-induced value added is due to direct
effects in Austria when compared internationally, meaning that a larger amount of value
added remains in the domestic production process of products to be exported and less
value added goes fo domestic producers providing infermediate inputs for the production
process of products to be exported. This result might indicate a higher degree of vertical
integration in the domestic production process of exports in Austria.5 This higher degree of
vertical integration is linked to the lower degree of inter-sectoral linkages mentioned before.

These results suggest a lag in structural change when considering Austrian exports and their
impacts on the economy in an international context. During the last years the international
frend goes towards vertical disinfegration of domestic production and therefore a higher
degree of inter-sectoral linkages in production processes. Vertical disintegration is based on

5 In the entire analysis we do not take into account the import propensity of the production process of exports. It
might be that the Austrian production process of exports relies on a larger amount of imports such that a relatively
lower amount of export generated value added which is distributed domestically goes to domestic producers of
intermediate inputs as we find it in our results. However when Austria is opposed to the EU-15 average we find
qualitatively the same results as for the OECD 23 comparison. Since many other European economies are
comparable to the Austrian in terms of their size, we can assume similar import propensities for the production of
exports. Hence the conclusion of a higher degree of vertical integration in the Austrian domestic production process
of exports is allowed to a certain degree.
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lower fixed cost in the production processes. On the other hand the dependency on suppliers
of infermediate inputs increases which bears a higher risk of possible shortfalls in supply, since
the final producer has limited control over the performance of the supplier of infermediate
inputs. In the medium and long run the performance of Austrian exports may suffer due to the
higher degree of vertical integration in the domestic production process. The higher fixed
costs associated with it could make Austrian exports relatively more expensive and hence
unattractive in the world market. Policy makers should be aware of this fact. The challenge is
to raise the exporting firm’'s awareness for outsourcing.
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5. An analysis of export-induced regional value added effects

5.1 Introduction

The following section takes a look at exports at the level of the 9 Austrian states
(“Bundeslander”). It will present the structure and development of exports. Additional to
exports of goods and services, foreign tourism will also be presented (which can also be
interpreted as a kind of exports, and which, as will be seen, exhibits major regional disparities).

Using a Multiregional econometric IO-model (MUItiREG), differences between the regions of
their export economy with regard to regional and national effects (multipliers) will be
explored.

52 Regional exports

In 2003, Austrian exports (valued at purchaser’s prices) were 95 Bio. €; in relation fo a GDP of
226 Bio. €, this amounted to 42 %. At the regional level, this relation is quite diverse:

Table 5.1: Regional total exports and regional foreign tourism, 2003

" " z_ 7 _ |3
-] g2 fg| 8 2 |2
S8 & ay vl &5 8 g
T ® S~ = o 52 5g £ 8 | 2
8¢ 8 | ae o & 2 t2 22% lal 84
Region $E = SE & x 38 38| 28E 28| x5
Burgenland 2,225 2% 5,359 2% 42% 656 1% 100 2% 43%
Kaernten 5,200 5% 13,030 6% 40% 8,553 10% 1,150 9% 49%
Niederoesterreich 13,250 14% 35,129 16% 38% 1,962 2% 150 0% 38%
Oberoesterreich 21,025 22% 36,049 16% 58% 2,834 3% 250 1% 59%
Salzburg 6,200 7% 15,988 7% 39% 16,424 19% 2,450 15% 54%
Steiermark 15,025 16% 28,121 12% 53% 3,601 4% 400 1% 55%
Tirol 8,050 8% 19,659 9% 41% 38,645 45% 7,100 36% 77%
Vorarlberg 6,375 7% 10,251 5% 62% 7,069 8% 1,300 13% 75%
Wien 17,875 19% 62,589 28% 29% 6,533 8% 1,650 3% 31%
Total Austria 95,225 100%| 226,175 100% 42% 86,276 100% 14,550 6% 49%

Source: Statistics Austria, own calculations.
With ratios of regional exports to GRP (Gross Regional Product) of 62 and 58 % respectively,

Vorarlberg and Oberdsterreich are the most export-oriented of the 9 regions, with Steiermark
an already somewhat distant third (53 %). The other 6 regions exhibit at- or below average
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export shares; at 29 %, Vienna has the lowest export-GRP ratio by far. This is not surprising: the
metropolitan economy of Vienna is very service-oriented; as the political capital, it provides
the bulk of public administration, it teaches the majority of university students. For
(multi)national firms, it provides headquarter functions. Manufacturing, on the other hand,
has decreased substantially in the last decades. As a resultf, in Vienna manufactured goods
make up only 66 % of total exports, which— though still substantial —is far lower than in the
otherregions (81 % on average; see Table below).

With respect to foreign tourists, Tirol boasts almost half of all overnight stays (45 %), followed by
Salzburg (19 %). With respect to (estimates of) spending by foreign tourists, Tirol's share is even
slightly higher (49 %). The result is that the ratio of spending by foreign tourists to GRP is 36 %.
Combined exports and spending by foreign tourists amounts to a staggering 77 % in Tirol,
which, however, is not far ahead of Vorarlberg's 75 % (although in Vorarlberg, exports are
much more important than in Tirol). On average, these “"extended exports” (exports +
spending by foreign tourists) amounts to 49 % of GDP.

Because of its size, Vienna's 8 % share of overnight stays by foreign tourists translates into
spending by foreign tourists amounting to some 3% of GRP only; adding exports, their
combined share is 31 %, the lowest of all Austrian regions by far.
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Table 5.2: Regional export structures

commodity group (CPA-numbers) B K N 0 S ST T V W A
01-05 1% 1% 1% 0% 0% 1% 1% 0% 1% 1%

10-14 0% 3% 0% 0% 0% 1% 0% 0% 0% 0%

15-16 9% 4% 4% 4% 14% 2% 3% 9% 4% 5%

17-19 2% 5% 9% 3% 3% 4% 4% 13% 0% 4%

20 2% 1% 4% 2% 7% 3% 8% 1% 0% 3%

21 2% 3% 3% 4% 7% 9% 1% 2% 2% 4%

22 8% 0% 2% 1% 7% 1% 3% 1% 1% 2%

23-24 4% 6% 16% 8% 1% 2% 17% 4% 10% 8%

25 M% 2% 5% 4% 3% 1% 2% 4% 2% 3%

26 0% 4% 2% 1% 1% 1% 8% 1% 2% 2%

27-28 4% 6% 12% 14% 5% 13% 9% 14% 1% 10%

29 2% 2% 18% 13% 7% 13% 12% 11% 4% 11%

30-33 26% 21% 6% 6% 10% 13% 8% 12% 22% 12%

34-35 0% 2% 3% 28% 1% 14% 6% 3% 16% 14%

36-37 1% 2% 6% 4% 5% 1% 1% 6% 1% 3%

40-41 0% 0% 0% 0% 2% 0% 3% 6% 4% 2%

45 2% 1% 0% 1% 1% 1% 2% 2% 1% 1%

50-52 2% 2% 2% 1% 3% 1% 2% 1% 4% 2%

55 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

60 12% 3% 3% 4% 3% 3% 4% 2% 1% 3%

61-62 0% 0% 0% 0% 0% 0% 0% 0% 1% 0%

63 0% 1% 1% 1% 3% 1% 1% 2% 2% 1%

64 0% 0% 0% 0% 0% 0% 1% 1% 3% 1%

65-67 1% 3% 1% 1% 2% 1% 2% 1% 12% 3%

70-71 0% 0% 1% 0% 1% 0% 0% 0% 1% 1%

72 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

73-74 0% 3% 1% 2% 3% 15% 1% 1% 3% 4%

75 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

80 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

85 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

90-91 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

92-95 0% 0% 0% 0% 0% 1% 0% 0% 1% 0%

manufactured goods 81% 83% 90% 89% 81% 77% 83% 82% 66% 81%
market services 16% 1% 9% 9% 16% 21% 1% 9% 28% 15%
other goods & non-market services 3% 6% 1% 1% 3% 2% 6% 9% 6% 4%

Source: Statistics Austria, own calculations.

Vienna is clearly ahead of other regions as far as market services are concerned: 28 % of its
exports fall in this category, as opposed to 15% on average. Steiermark’s 21 % come a
surprise, as Steiermark is normally regarded as one of the two “manufacturing regions”
(beside Upper Austria). However, 15 % of Steiermark’s exports consist of commodities 73&74
(R&D, business-related services), a large share of which consists of automotive-oriented R&D .
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As far as the development of exports over time is concerned, due to data limitations only
exports of manufactured goods could be regionalizedé (which, as has been shown above,
constfitute a somewhat decreasing, but at 81 % in 2003 still overwhelming share of total
exports).

Table 5.3: Development of regional manufacturing exports, nominal values, 1995=100

0 © ~ © o o - o~ ™ -« 0 H1995-2005

§ £ 8 8 8 8 8 E B EE o
Burgenland 100 99 136 123 153 181 195 240 240 243 260 +10.0%
Kaernten 100 9% 120 131 140 166 177 185 177 200 215 +8.0%
Niederoesterreich 100 105 123 129 136 155 170 175 177 203 207 +7.5%
Oberoesterreich 100 112 125 135 142 168 184 188 195 225 229 +8.6%
Salzburg 100 111 126 131 159 173 184 201 195 220 229 +8.6%
Steiermark 100 9% 114 133 134 156 171 177 185 246 254 +9.8%
Tirol 100 102 119 133 147 172 178 176 184 194 222 +8.3%
Vorarlberg 100 9 123 130 145 168 166 182 190 208 228 +8.6%
Wien 100 114 132 142 152 171 174 181 181 182 204 +7.4%
Total Austria 100 106 123 134 143 165 176 184 187 213 225 +8.4%

Source: Statistics Austria, own calculations.

Since 1995, nominal exports of manufactured goods have grown by +8.4 % a year at the
natfional level. Vienna, Niederdsterreich, and Kdrnten exhibit below-average growth rates
(+7.4 to +8.0 % p.qa.). The fastest growth took place in Burgenland (which, as an objective 1-
region, also profited from EU-structural funds), closely followed by Steiermark, whose +9.8 %
p.a. are mainly driven by its successful “automotive cluster” (which, moreover, s
characterized by very strong international linkages)”.

The next section intfroduces MUItiREG, a multiregional econometric input-output model which
is used fo calculate regional export multipliers.

¢ Breaking down of national exports to the regional level is fraught with problems, especially to do with the statistical
unit of interest: for frade statistics, this unit is the enterprise; for regional accounting, it is the firm. The firm is the smaller
unit: an enterprise can comprise many — probably geographically disperse — firms. It is these “multi-firm” enterprises
which cause most problems in the regionalization of exports: for such enterprises — which are often very large, with a
correspondingly high export volume - their “region of export” is where their headquarters are situated. In many cases,
headquarters are located in urban centres (more often than not in Vienna), whereas production takes place in more
rural areas. As a consequence, Vienna as the most important urban centre (which moreover is a region all by its
own), with a high density of headquarters, is credited with a much too high share of exports. This misallocation is
tackled using primary production statistics, which, however, are available for manufacturing firms only. Exports which
are fraded through wholesalers pose a similar problem.

7 Exports of commodities 34 and 35 (vehicles) have on average risen by more than 20 % a year since 1995; in 2006,
they accounted for a third of all manufactured exports from Steiermark.
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5.3  MUILREG

Since Austria is a rather small country and its economy thus very open, attempts to move
from the national to a regional level of macroeconomic modeling are not only hampered by
severe data restrictions but also by the fact that Austrian regions are characterized by an
extremely high degree of openness. This limits the usefulness of single region models since
economic impacts from changes in economic policy or public investment projects mostly
emerge not within the region where these policies or projects are implemented but in other
Austrian regions. In addition single region models are often top-down-type models where
changes in regional economic activity (employment, output, consumption etc.) are derived
from changes in the corresponding national variables. In modeling larger regions, e.g. the
metropolitan region of Vienna, which accounts for almost 20% of the Austrian population,
simultaneity thus becomes more and more problematic. Therefore, after having completed
two single region models for the provinces of Styria and Upper Austria (Fritz et al., 2001;
Zakarias et al., 2002), an attempt to bring all nine Austrian provinces into one Multiregional
model was undertaken.

MUItIREG integrates two model types, econometric models and input-output models, at the
multiregional scale; a first and preliminary version has just been completed and is now
undergoing extensive testing. The aim of building an integrated model is to benefit from the
advantages of either model type and remedy their respective shortcomings. Integrating
econometric and input-output models draws its motivation both from theoretical as well as
practical aspects (Rey, 2000): for instance, instead of applying the linear production
tfechnology assumpftion of the standard input-output model, more flexible production
functions may be estimated and included in integrated models. Similarly, instead of assuming
final demand to be exogenous as is often the case in a pure input-output framework a more
theoretically sound treatment of private consumption, investment etc. can be achieved
when an econometric modeling approach is applied. A high degree of industrial
disaggregation (MuUltiREG comprises 32 industries, see also the Appendix), on the other hand,
is often put forward as one of the main advantages of input-output models; this becomes
especially important when the model is to be applied for impact analysis.

While the single-region models for Styria and Upper Austria were built very much in the
tradition of Conway's integrated regional econometric input-output model (Conway, 1990),
the modeling approach taken in MUltiREG is closer to the one implemented in MULTIMAC
(Kratena, 1994; Kratena and Zakarias, 2001), which in turn was developed along the lines of
the INFORUM model family (Almon, 1991) and the European Multiregional model E3ME
(Barker et al., 1999). This implies that compared to its predecessors MUltiREG not only replaces
the single-region framework with a Multiregional setting but relies to a much greater extent on
functional forms consistent with microeconomic theory instead of pure statistically-driven
variable relationships.
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MUItIREG's model structure is illustrated in figure 5.1. A simple description of the model’s
solution algorithm may start out with total final demand, which is composed of private and
public consumption, investment, and regional and foreign exports. This demand can be met
either by importing commodities from other regions or abroad or by commodities produced
by regional firms. While foreign imports (and exports) are still exogenously determined in the
first version of the model but will later be modeled separately, regional imports (and exports)
are established in the interregional trade block. Regional production is simulated in the
output block, where output prices and factor demand are derived based on cost functions.
Factor demand consists of intermediate inputs (which feed back to total regional demand)
and labor. By generating income, labor influences final demand. Another feedback channel
will operate via output prices, since changing relative prices lead to changes in the demand
for foreign exports (and foreign imports). Finally, changing regional production patterns also
lead to changes in regional frade patterns.

Figure 5.1: The structure of MUltiREG
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5.3.1 Inter-regional frade

As infernatfional and inter-regional tfrade is of primary interest in this paper, we want to present
the derivation of the frade matrices in more detail.

Primary data on inter-regional trade are not available (there are, however, data on inter-
regional transport, though using those to infer trade would necessitate information on unit
values, to convert transport volumes — which are in fons — o monetary trade flows). Therefore,
in developing MUItiREG, a survey was undertaken. In this, about 6 600 producing firms (which
also included firms in selected service industries) were asked about the destinations of their
products (Austrian region or abroad); as a sizable share (about a quarter) of total turnover
was effected via wholesalers (and their final destinations thus unknown), some 8 000
wholesalers were asked to fill out a (much simplified) questionnaire as well. Response rates
were 27 % for the producing firms and 10 % for the wholesalers. Thus the survey resulted in
monetary trade flows between the 9 regions and abroad.

So far, consistency is not assured: there is no guarantee that regional demand will be met,
neither that regional supply will find consumers. For this, a balancing algorithm was used,
which assured that regional demand (which was known from the regional use matrices) and
regional supply (known from regional supply tables) were equalized.

The idea behind this algorithm is simple: everything which is used in a region (either
intermediately or as final demand) must be produced somewhere: either in the same region,
in some other region, or it can be imported from abroad. A similar reasoning can be applied
to regional production, which has to be consumed somewhere, in the same region,
elsewhere in Austria, or abroad. On this basis, the following matrix can be set up for every
commodity:

WIFO



- 60 -

Figure 5.2: Balancing of frade
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Along the rows, regional production is distributed to the different places of demand. Along
the columns, regional use is satisfied from different places of production. The boundary
values, regional production in the right column and regional use in the last row, are known
from the regional make and use matrices as well as, in the case of foreign exports and
imports, from the national IO matrices. The first column and first row can be filled with the
results of the regionalization of foreign exports and foreign imports. Results from the survey are
used to fill in an initial structure of inter-regional frade. A balancing algorithm (we employed
RAS) is then used to adapt this initial structure to regional production and total regional use.

In this way, consistency of the trade date with export and import data as well as regional use
and regional production is assured. Nevertheless, some warnings have to be made: the
balancing is based on data from the years 2000 and 2001. Due to lack of time-series data
(both on the frade matrix as well as regional supply and use tables), the frade structure is
assumed as essenftially time-invariant. Also, as the trade survey is based on a single year, the
statistical properties of the resulting frade matrix are not optimal. Though arguably the best

effort at inter-regional trade, analyses based on these trade matrices need to be interpreted
with some caution.

5.3.2 Inter-regional frade patterns

The following diagrams show the trade linkages between the 9 Austrian regions and abroad,
for three commodity aggregates (manufactured goods, spanning CPA 15-37, market goods,
CPA 50-93 except 75, 80, 85 and 91, as well as “other goods and non-market services, CPA
01-14, 40-45, 75-85, and ?1). "Trade structure by sender” shows flows from the producing
region tfo the consuming regions (rows sum fo 100 %); “Trade structure by receiver”, where
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columns sum to 100 %, shows the opposite aspect: where do goods and services, which are
consumed in a specific region, come from.

Figure 5.3: Regional frade in manufactured goods

Trade structure by sender:
Expots B K N O S S T V W

Imports 7 2 5 1 18 6 4 7 5 2
B 44 26 1 9 3 1 4 1 010
K 58 02 2 2 1 5 3 0 3
N 49 2 1.2 5 2 4 2 1 13
0 61 0 1 565 22 3 2 1 0 4
S 62 0 1 2 5 22 2 3 0 3
St 59 1 2 4 3 1.2 1 1 4
T 63 0 1 1 2 2 121 2 1
v 63 0 0 1 1 1 1 3 28 1
W 54 1 0 8 4 2 2 2 0 2

Trade structure by receiver:
ExpotsB K N O S S T V W

Imports 8 46 59 56 60 56 59 59 59 62
B 12 0 1 0 0 1 0 0 1
K 6 12 1 1 1 2 2 0 1
N 16 14 4 24 5 4 5 4 3 12
0 24 3 2 7 27T 10 3 4 1 4
S 6 0 1 1 119 1 2 0 1
sender > = St % 5 7 4 2 2 21 3 2 3
T 7 0 1 0 1 2 02 2 0
v 6 1. 0 0 0 1 0 2 32 0
W 171 8 1 6 2 3 2 2 116

Source: Statistics Austria; own survey; own calculations.

Trade in manufactured goods is characterized by strong international linkages: typically,
more than half of a region’s manufactured output is exported; conversely, more than half of
regional demand for manufactured goods is met by imports. An additional quarter of output
is fraded within the same region. Shipmenfts to other regions make up between 10 and 25 %
of regional manufacturing.
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Figure 5.4: Regional trade in market services

Trade structure by sender:
ExportsBL K N O § & T V W

Imports 0o 1 3 14 11 8 7 8 3 45
B 13 38 3 11 4 3 9 4 2 12
K "M 15 5 4 410 7 1 6
N 9 2 3 5% 6 3 4 3 1 13
0 00 1 2 76 5 5 3 1 5
S 10 1 4 5 9 48 6 6 1 8
St g8 1.3 &5 4 3 63 4 1 8
T 12 1 4 4 4 5 4 5 3 6
v 12 1 2 3 3 2 2 13 58 4
W 12 2 3 10 8 4 6 4 2 49
Trade structure by receiver:
ExportsBE K N O § & T V W
Imports 0 2 3 5 5 6 3 5 4 1
B 23 1t 1 1 1 1 1 1 1
K 5 2 46 2 2 3 4 4 2 1
N 12 14 8 54 6 5 5 5 5 7
0 12 4 4 6 5% 9 5 4 4 3
@ S 8 5 5 3 55 4 5 3 3
sender = oz St 7 6 6 3 3 3 54 4 4 3
T 10 4 6 3 3 6 3 5 7 2
v 4 1 1 1 1 1 1 5 54 1
W 39 31 20 23 21 16 19 15 17 69

Source: Statistics Austria; own survey; own calculations.

Not surprisingly, international trade in market services is much less important: only about 7 % of
domestic demand is met by imported services. The export share is higher: on average, about
12 % of market services are exported. This trade surplus in market services compensates the
deficits in manufactured goods as well as in other goods and services.

All in all, market services are much localized: between 40 and 60 % of regional demand is
provided locally. As far as inter-regional frade is concerned, a strong “Vienna-bias” can be
observed: between 15 % and a quarter of regional demand for market services is provided
by firms located in Vienna.

These results, however, have to be taken with some caution: whereas the trade linkages
manufactured goods can be viewed as reasonably well supported by data, trade linkages
for services are more dependent on assumptions — apart from the fact that by definition,
some services cannot be fraded at all (like retail sales, which are recorded at the seller’s
region), which has implications mainly for the derivation of regional make and use matrices,
but also for their inter-regional exchange. Less contentious are their inter-national linkages, as
national values for imports and exports can be extracted from the official make-use tables for
Austria.

WIFO



- 63 -

Pretty much the same is true for regional tfrade in “other goods and non-market services”
(especially so for the non-market services, which are notoriously hard to allocate to any
specific region, and therefore are to a substantial extent driven by assumpftions):

Figure 5.5: Regional trade in other goods and non-market services

Trade structure by sender:
ExportsB K N O S S T V W

Imports 0 1 3 4 16 3 8 6 2 14
B 3 67 1 8 3 0 4 1 0 12
K 2 0 8 3 2 1 5 2 0 3
N 2 2 1 m7 3 1 2 1 0N
0 2 0 1 48 2 2 1 0 7
S 2 0 1 3 3 8 3 2 0 3
St 2 1 1 3 2 18 1 0 4
T 3 o1 2 1 1 18 1 2
v 4 0 0 1 1 0 1 3 87 2
W 2 11 6 5 1 3 3 176
Trade structure by receiver:

Exports ExportsB K N O S St T V W
Imports 0 2 3 1 6 3 4 4 3 4
B 569 0 1 1 0 1 0 0 1
K 7 18 1 1 1 2 2 1 1

receiver N %5 10 1 68 3 2 2 2 1 8
0 14 2 1 3 78 4 2 2 1 5
S 6 1 1 1 18 1 2 1 1
St 71 3 3 2 2 18 1 1 2
T 0 1 1 1 0 2 177 2 A1
v 8 0 0 0 0O O O 1 8 0
W 24 10 5 7 8 5 5 9 7 78

Source: Statistics Austria; own survey; own calculations.

Again — and even more than in market services — a regional coincidence of production and
consumption can be deduced. Inter-regional trade is mostly absent, with the excepftion of
Vienna, which as Austria’'s capital provides non-market services (especially public
administration) for the other 8 regions as well.
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5.4  Simulation of the regional value added effects of exports

In the following experiments, exports were permanently raised by 100 € starting in the year
2003. As the model incorporates dynamic effects (which are infroduced primarily by private
consumption and investment demand; as a result, the model only gradually approaches a
steady state solution), differences to the base line scenario were recorded for the year 2013,
by which tfime all of the dynamic effects have approached their long-term values.

In each of the 9 regions, exports were raised for all of the 32 commodity groups (this implies 9
x 32 = 288 model runs). The model was set up to include direct, indirect, and induced effectss.
Induced effects work via feedbacks from components of final demand — which themselves
are influenced by the level of production and value added - on the production of goods and
services; for example, additional production to meet rising export demand leads fo
additional income in the form of wages and profits; rising income, then, leads to increases in
private consumption — which again has to be met by addifional production, followed by a
new round of “induced effects"). Depending on import shares and spending propensity, the
total (= direct + indirect + induced) effect on value added and, therefore, GDP, will typically
be higher than the initial increase in export demand.

Possible venues for induced effects are private consumption (as described above), public
consumption (via additional tax revenues) and investment (firms have to increase their
capital stock to produce more output). In our simulations, however, public consumption was
assumed constant and equal to the base run level. The reason for this is first the not
altogether unrealistic assumption that public budgets do not immediately respond to (slight)
changes in gross domestic product, and second — and more importantly — to prevent
expanding public consumption with its peculiar structure (a large part of public consumption
consists of the non-market services public administration, health, and education (CPA 75, 80,
85)) from “swamping” the other components of induced effects.

Results were then aggregated into three categories: exports of manufactured goods (CPA
15-37), exports of market services (all CPA 50-92, excluding CPA 75, 80, and 85)? and exports
of other goods (primary production, energy, construction, non-market services). To calculate
these aggregate, two sets of weights were used: the national export structure and the
regional export structures (both calculated for the year 2003).

8 These induced effects are not o be mixed up with the induced effects in the application of the input-output
models since they link value added to consumption, investment etc.

? By convention, CPA 91 is defined as a non-market service as well; in MulfiREG, however, this service is in a group
with CPA 90 and cannot be separated.
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Using actual weights also solves the problem that not all commodities are fraded
internationally (by definition of the input-output-tables, quite a few services can only be
consumed at the point of production, like retail trade, or public administration. These
commodities, accordingly, receive zero weights in the aggregation vector).

A comparison of the results using the two weighting sets (natfional vs. regional export
structures) allows for a kind of shift-share exercise: while using the actual regional weights
hopefully results in a good approximation to the “real-world” effects of each region’s exports,
using the (same) national weights for all regions allows to capture regional differences in the

production processes as well as regional differences in the inter-sectoral and inter-regional
linkages.

5.4.1 National export structure

The following diagram shows the effects of manufactured, market services and other exports

on the exporting region as well as the rest auf Austria (regions in descending order of average
effects).

Figure 5.6: Effects of exports on own region and the rest of Ausfria
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In all regions, market services exhibit the highest effects on both the same region and the
national level, with 100 Euros' worth of additional market service exports leading to about
160-190 additional value added at the Austrian level (effects on the exporting region make
up about two thirds of the total). In contrast, manufactured exports show markedly lower
effects (on the range of 120-155 € of total value added per 100 € of additional exports). Also,
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own-region effects, at 50-60 %, are smaller than for service exports. The effects of “other”
exports are typically in between manufactured and market service exports (although they
are closer to the former).

Concerning own-region effects, Vienna exhibits appreciably higher shares than the other
regions (even though the level of total effects is the lowest among all 9 regions). This has to do
with the “capital effect”: by far the largest city of Austria, Vienna performs important
headquarter functions as well as serving as the administrative center (also, it is a national
provider of many “higher” business-related services). As a result, Vienna typically participates
in economic developments elsewhere in Austria. If this *economic development” takes place
in Vienna, then, the Viennese effects are even larger.

Figure 5.7: Effects of regional exports on Austrian sectors
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The above diagram shows the sectoral composition of the effects on total (Austrian) value
added. Regional differences are rather subdued, reflecting similar production processes for
similar goods. Very diverse, however, are the sectoral effects of the export categories:
whereas the export of manufactured goods benefits manufacturing and market service
sectors in essentially equal measure, the export of market services benefits overwhelmingly
market services themselves (non-market services, but also consfruction, is posifively
influenced mainly via induced effects from final demand). Other goods have very
heterogeneous effects, reflecting their heterogeneous mix (of agriculture, energy,
construction and non-market services).

WIFO



- 67 -

5.4.2 Regional export structure

The following diagram shows the effects of manufactured, market services and other exports
on the exporting region as well as the rest auf Austria (regions in descending order of average
effects), but this time using the regions’ "actual” export structures.

Figure 5.8: Effects of exports on own region and the rest of Austria
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On average, own-region effects as well as total national effects are almost identical to the
results for the uniform export structure as presented above. On the regional level as well,
multipliers are very similar when comparing the effects of the national with the regional
export sfructure. In some respect, this is surprising, as at least some “cluster effect” would
have been expected (resulting in somewhat higher multipliers for the regional export structure
as compared with the national export structure). This commodity group also shows slightly

higher multipliers for the regional export structures (about 4 % more own-region effects and 3
% more for the national total).
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Figure 5.9: Effects of regional exports on Austrian sectors
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The largest differences between the effects of the regional and the national export structure
can be observed in “other goods and services”, which is not surprising as this is a very
heterogeneous group (where regional differences are more pronounced).

5.4.3 Foreign Tourism

In Chapter X foreign tourism was presented alongside exports. According to Statistics Austria,
foreign tourists spent 14.55 Bio. € in 2003, equivalent to 11 % of total private consumption in
Austria (129.20 Bio €), and 5.27 Bio. € more than Austrian fourists spent abroad (2.28 Bio. €). In
the following exercise, the regional effects of these "exports” were simulated. In the
simulation, only spending by foreign tourists was changed; all other relevant components of
final demand were held constant at their respective base-run levels. Specifically, these
include:

domestic tourism;

“outbound foreign fourism” from Austrians;

exports of goods and services;

public spending.

The simulation, therefore, includes direct and indirect effects as well as the effects on private
consumption and investment as components of induced effects. The resulis are presented in
the following table.
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Table 5.4: The importance of foreign tourism

z Fy
2 B¢ .8 2
2o 29 23 2
52 S 2Z_ 32
£ED> TEB oW @ &
. s s gL 505 ©
Region 38 3d3&| 8= 2o >
Burgenland 656 1% 100 2% 4%
Kaernten 8,553 10% 1,150 %% -11%
Niederoesterreich 1,962 2% 150 0% -3%
Oberoesterreich 2,834 3% 250 1% 1%
Salzburg 16,424 19% 2,450 15% -10%
Steiermark 3,601 4% 400 1% -3%
Tirol 38,645 45% 7,100 36% -21%
Vorarlberg 7,069 8% 1,300 13% -12%
Wien 6,533 8% 1,650 3% 4%
Total Austria 86,276 100% 14,550 6% 7%

Source: Own calculations.

The largest effects are estimated for Tirol, whose simulated GRP would be some 21 % lower
without foreign tourists, with Vorarlberg and Karnten (12 and 11 % respectively) as already
distant followers. On average, according to the simulation, Austrian GDP would be about 7 %
lower.10 This is quite substantial, especially as public consumption was held constant and the
simulation, therefore, did not include repercussions from lower tax revenues.

55 Summary

Exports play remarkably different roles for the Austrian regions: relative to Gross Regional
Product (GRP), their level in 2003 ranged between 29 % (Vienna) and 62 % (Vorarlberg); the
average is about 42 %. Adding spending by foreign tourists, which also can be defined as
“exports”, this ratfio rises to between 31% for Vienna and 77 % for Tirol. Foreign tourism,
however, is even more unequally distributed than exports of goods and services: Tirol alone
accounts for 45 % of all overnight stays by foreigners (and even a bit more in terms of
spending), followed by Salzburg and Karnten (19 and 10 %). A simulation exercise shows that

10 Sych ,,sector-wide" exercises (,what would the Austrian economy without the construction sector, the tourism
sector etc. look like" always have to be interpreted with great care: of course, the complete absence of some
important sector — as is foreign tourism — would lead to an economy which would be quite different from the one
MUItREG tries to simulate; in this respect, rather than interpreted literally (“the Austrian GDP would be 7 % lower
without foreign tourists”), the results should be seen more along the line of “some 7 % of Austrian GDP are produced
by sectors which are directly or indirectly associated with foreign tourists':
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in Tirol, more than a fifth of fotal GRP is — directly or indirectly — associated with foreign fourists
(not even counting domestic tourists); the Austrian average is about 7 %.

Since 1995, nominal exports of manufactured goods have risen by +8.4 % a year on average;
Burgenland, at +10.0 %, shows the highest growth rates (this catching-up process was aided
by the region’s stafus as objective 1-region); slowest growth was experienced by Vienna
(+7.4 % p.a. despite a decline in its manufacturing industries’ relative importance).

A simulation using a multiregional IO model (MUltiREG) shows that the effect on GDP of
regional manufactured exports (its — closed - multiplier) is about 1.40: one Euro of additional
exports leads to an expansion of Austrian GDP by about € 1.40. Multipliers for services exports
are higher (1.80), as services use fewer (imported) inputs — as a result, more of the value-
added chain set off by service exports remains within the country. Regional differences in
these multipliers are more pronounced for manufactured goods (1.1-1.6) than for services
(1.5-2.0); as a tendency, the manufacturing multipliers are higher for western/southern regions
than for the eastern/northern area regions (no clear pattern emerges for services exports).

Exports from any one region benefit mainly the exporting region itself: own-region benefits
typically amount to some 57 % of total effects for manufactured exports. For services exports,
this share is even higher (63 %). The main reason for this can be found in the fact that services
are overwhelmingly fraded within the same region, whereas manufactured goods to a large
extent are traded internationally (some 60 % of regional demand for manufactured goods is
imported; a similarly large share of regional production is shipped abroad). About a quarter
of regional demand for manufactured goods is met by local production.
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6. Summary and conclusions

Globalization implies an intensification of international trade; from this we also expect that in
the production of exports more and more imported commodities are used. An increasing
share of imports, however, must go hand in hand with a diminished share in domestic value
added. The "bazaar’-hypothesis starts off from this observation and claims that industrialized
countries progressively withdraw from production activities, which are tfransferred to lower-
wage countries, and specialize in trading activities and other business services. If wages are
not flexible enough, however, this structural change may go too far: industrialized counftries
may lose more manufacturing than needed while at the same fime an insufficient number of
jobs are created in the service sector, so that unemployment will rise. It was one aim of this
research to collect evidence on Austria’s position on its way fowards a “bazaar’-economy.

Many indicators suggest, not surprisingly, that "bazaar’-characteristics are evident in the
Austrian economy: Not only are imports on the rise, at the cost of value added, but the
production depth is falling as is the net investment rate. At the same time the multiplier
analysis implies falling value added intensity in the manufacturing sector due to rising re-
exports. Export growth is concentrating to a considerable extent on “bazaar’-type activities,
namely import-export trading. But there is no evidence from this investigation that this
development has hurt the Austrian economy so far: Export growth has been sufficiently strong
to compensate the declining value added intensity so that the share of export-induced value
added in total GDP has gone up; even the trade balance (not including expenditures of
foreigners in Austria) has become positive.

One fact that can be put forward against the benefits of the “bazaaring” of Austria’s
economy concerns quite significant changes in the composition of value added linked to
exports: Profits have increased their share in value added to the disadvantage of wages and
salaries. At the same time, however, exports have increased their share in fotal employment
compared to private and public consumption and export employment is also becoming
more skill-intensive over time. What policy makers should also keep in mind is that lower
multipliers imply that for exports to contribute to the same extent to domestic growth as it
happened in the past, their growth has to be higher than before to compensate for the lower
value added per Euro of exports.

Service exports, which are less prone to a "“bazaar’-type economy, have increased their
share in total exports. Their value added contribution has been quite stable or slightly
increasing. Services also benefit from exports more than in the past: the value added share
of services has increased at the cost of manufacturing products. If services continue to gain
weight in fotal exports, the possible erosion of value added can be compensated to some
extent.
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Multipliers cannot be compared directly across countries, as the size of a country and of its
multiplier are correlated: smaller countries are typically more open and, therefore, have
smaller multipliers. A comparison of sectoral shares in multipliers shows, however, that in
Austria, the impact of exports on the manufacturing sector is somewhat larger than in most
other OECD countries. The impact on the service sector in Austria is below the international
average, possibly because of a higher degree of vertical integration in manufacturing.
However, despite its lower share in total exports, the service sector benefits most from total
export activity.

The results of the national and international analyses point to services as the key sector policy
makers should pay attention to. In a "bazaar’-type economy manufacturing production may
lose ground and may be replaced by high quality service activities which become
increasingly export-oriented themselves. Services also play a key role in complementing
manufacturing exports. Furthermore, manufacturing production in general critically depends
on the quality of services they can rely on. Economic policies should therefore pay special
attention to the intfernational competitiveness of service sector companies.

Exports activities are not evenly distributed across space and neither are the benefits from
exports. We observe that exports play remarkably different roles for the Austrian regions: While
Vienna is found to be the region least dependent on exports, Vorarlberg's economy is highly
export-oriented. This regional pattern becomes even more uneven if foreign tourism is faken
into account as well: A simulation exercise shows, for instance, that in Tirol more than a fifth of
total GRP is — directly or indirectly — associated with foreign tourists (not even including
domestic tourists); the Austrian average is about 7 %.

Growth in exports has not been the same in all regions either: While in Austria nominal exports
of manufactured goods have risen by +8.4 % a year on average since 1995, Burgenland
shows the highest growth rate (+10 %) while Vienna experienced the slowest growth (+7.4 %
p.a.). Any judgment about Vienna's export performance, however, has to take into account
that the urban region is losing manufacturing activities at a very fast pace, as is typical for
many large cities around Europe.

A simulation using a multiregional IO model (MUltiREG) shows that the effect on GDP of
regional manufactured exports (its — closed - multiplier) is about 1.40: one Euro of additional
exports leads to an expansion of Austrian GDP by about € 1.40. Multipliers for service exports
are higher (1.80), as services use fewer (imported) inputs — as a result, more of the value-
added chain set off by service exports remains within the country. Regional differences in
these multipliers are more pronounced for manufactured goods (than for services; as a
tendency, the manufacturing multipliers are higher for western/southern regions than for the
eastern/northern area regions (no clear pattern emerges for service exports).

Exports from any one region benefit mainly the exporting region itself: own-region benefits
typically amount to some 57 % of total effects for manufactured exports. For services exports,
this share is even higher (63 %). The main reason for this can be found in the fact that services
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are overwhelmingly tfraded within the same region, whereas manufactured goods to a large
extent are traded internationally (some 60 % of regional demand for manufactured goods is
imported; a similarly large share of regional production is shipped abroad). About a quarter
of regional demand for manufactures goods is met by local production.
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8. Appendix

Table A:  Composition of the "old" EU-15 and OECD-23 samples used in the international
analysis

samples

OECD member states EU 15 OECD-23
Australia
Austria X X
Belgium
Canada
Czech Republic
Denmark
Finland
France
Germany
Greece
Hungary
Iceland
Ireland
Italy X X
Japan
South Korea
Luxembourg
Mexiko
Netherlands X
New Zealand
Norway
Poland
Portugal X
Slovak Republic
Spain X
Sweden X
Switzerland
Turkey
United Kingdom X
United States X

x
x X

X X X X X

X X X X X X

bed
x

X X X X X X X X

x X

Non OECD member

Brazil X

Note: In our sample Luxembourg is not included in the "old" EU 15
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Table B: Industry classification and concordance with ISIC Rev. 3

ISIC Rev. 3 code 10 industry  Description

1+2+5 1 Agriculture, hunting, forestry and fishing
10+11+12 2 Mining and quarrying (energy)
13+14 3 Mining and quarrying (non-energy)
165+16 4 Food products, beverages and tobacce
17+18+19 5 Textiles, textile products, leather and foctwear
20 6 Wood and products of wood and cork
21+22 7 Pulp, paper, paper products, printing and publishing
23 8 Cake, refined petroleum products and nuclear fuel
24ex2423 9 Chemicals excluding pharmaceuticals
2423 10 Phamaceuticals
25 1 Rubber and plastics products
26 12 Other non-metallic mineral products
27142731 13 Iron & steel
27242732 14 MNan-ferrous metals
28 15 Fabricated metal products, except machinery and equipment
29 16 Machinery and equipment, nec
30 17 Office, accounting and computing machinery
Ed| 18 Electrical machinery and apparatus, nec
32 19 Radio, television and communication equipment
33 20 Medical, precision and optical instruments
34 21 Motor vehicles, trailers and semi-trailers
351 22 Building & repairing of ships and boats
353 23 Aircraft and spacecraft
352+369 24 Railroad equipment and transport equipment n.e.c.
36437 25 Manufacturing nec; recycling (include Furniture)
401 26 Production, collection and distribution of electricity
402 27 Manufacture of gas; distribution of gaseous fuels through mains
403 28 Steam and hot water supply
4 29 Callection, purification and distribution of water
45 30 Caonstruction
H0+51+52 H Whelesale and retail trade; repairs
55 32 Hatels and restaurants
60 33 Land transport; transport via pipelines
681 M Water transport
62 35 Air transport
63 36 Supporting & auxiliary transport activities; activities of travel agencies
64 37 Post and telecommunications
65+66+67 38 Finance and insurance
70 39 Real estate activities
71 40 Renting of machinery and equipment
72 41 Computer and related activities
73 42 Research and development
T4 43 Other Business Activities
75 44 Public administration and defence; compulsory social security
80 45 Education
85 48 Health and social work
90-33 47 Other community, social and personal services
95499 438 Private households with employed persons & extra-territorial organisations & bodies

Source: Yamano, Ahmad, (2006).
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