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Abstract. Austria is a small open economy that in the last decades underwent two
different waves of increasing trade integration: one with Eastern Europe and one with
China. Drawing on trade theory, this paper studies the effects of increases in trade
with China and Eastern Europe on labour market dynamics in Austrian NUTS-4 regions
for two ten-year periods between 1995 and 2015. Given the limited data available, the
current analysis could not identify significant effects on aggregate labour dynamics nei-
ther for rising imports from Eastern Europe or China, nor for rising exports to Eastern
Europe. However, there is weak evidence that exports to China have facilitated employ-
ment growth, especially in high quality segments. Overall, these results add a cautious
perspective to the discussion of import competition.

1 Introduction

Over the last two decades, industrialised countries have experienced a strong increase
in trade with China. At the same time, trade relations between Western and Eastern
European countries have grown substantially. The potential negative impact of the new
competitors on economic performance has become a major concern in Western economies.
This paper studies Austria, a small open economy, that has naturally served as a dock-
ing point for Eastern European countries because of its historical ties and geographical
proximity. Its trade relations with Eastern Europe are at least as important as its trade
with China. Eastern Europe is economically integrated with Austria in the Central Eu-
ropean “manufacturing core” (Friesenbichler et al. 2018, Stehrer, Stollinger 2015) where
firms compete on a regulatory level playing field (Boheim, Friesenbichler 2016, Holscher,
Stephan 2009) and labour-intensive, low-cost segments have, especially since the -1990s,
moved to Eastern Europe which changed the competitive positioning.

This paper asks whether Austria’s local labour markets have been positively or nega-
tively affected by increased trade with Eastern Europe and China. Its aim is to identify
potential employment gains and losses due to increased trade with (i) China and (ii) the
group of Eastern European countries. Furthermore, the analysis of trade data specifi-
cally focuses on different levels of quality. Vertical differentiation is used as a strategic
instrument to alleviate competition (Gabszewicz et al. 1981, Shaked, Sutton 1982, 1987):
We argue that specialisation plays a crucial role in the extent of trade competition and
its impact on regional local labour markets.

In the remainder, we first provide an overview of the empirical literature and the
established theoretical underpinnings for developing the hypotheses that we subsequently
test empirically for Austria. Next, we provide descriptive statistics on the developments
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that set the stage for the regression analysis using a regionalised trade dataset for Austria.
Finally, we place the empirical results into a broader context.

2 Previous literature and conjectures

2.1 An overview of the empirical literature

There has been much debate in the empirical literature about the effects of increased
imports on employment, especially from low-wage countries. While early studies, such
as Grossman (1982), concluded that trade had little impact on US manufacturing em-
ployment, later literature showed that international trade flows play an important role
for domestic labour markets. Bernard et al. found that rising imports from low-wage
countries affected the reallocation of manufacturing within and across industries leading
to lower employment growth in the US (Bernard et al. 2006). This negative impact of
imports was particularly pronounced for low-skilled workers. Other segments of manufac-
turing may have even grown in response to strong international demand for US exports
(Sachs et al. 1994)!.

Another set of studies focuses on the impact of trade liberalisation, that is, policy
changes. In the US, a strong relationship has been found between the decline in man-
ufacturing employment in the early 2000s and the US granting of permanent normal
trade relations with China, which prevented tariff increases (Pierce, Schott 2016). The
impact of liberalisation on regional labour market outcomes has been mixed, depending
on the magnitude of the tariff cuts (Kovak 2013), with long-term effects on wages more
pronounced than short-term effects (Dix-Carneiro, Kovak 2017).

The rise of China in world trade motivated the analysis by Autor et al. (2013) who
focused on the impact of trade competition from a low-wage country on regional US
labour markets. Since regions differ in terms of specialisation and productivity, the
impact of import competition can vary substantially across labour markets. The authors’
diagnosis was straightforward: Between 1990 and 2007, rising imports from China caused
higher unemployment and lower wages in regional labour markets that host industries
exposed to import competing (Autor et al. 2013). The effects were larger in labour
markets with more workers with less than a college education (Autor et al. 2015). The
trade effects are stronger than the employment shifts caused by technological change.
If industries facing high import competition in a local labour market contract, some
other industries in the same region might expand and offset the negative employment
effects. No significant employment gains in unexposed industries were found for the US
(Acemoglu et al. 2016, Autor et al. 2016). Insignificant results for EU-regions have been
reported by Hoelzl (2021), but based on very short time series.

In Europe, Chinese import growth is the main driver of international trade. The
economic integration of Eastern European economies into the EU was another important
component. However, these developments took place in slightly different phases. While
China's rapid export growth took place in the 2000s, the Association Agreements (AA)
with Eastern European countries were already in place in the mid-1990s. These led to
an intensification of trade relations between Eastern Europe and the EU, in particular
the industrialised countries of Central Europe. Several analyses of the impact of import
competition based on European data support the findings for the US. Import penetration
led to a reduction in manufacturing employment in Norway and a reallocation of labour
from manufacturing to other sectors in Spain (Balsvik et al. 2015, Donoso et al. 2015).
Dauth et al. (2014) examine the impact of the increased trade between Germany and
‘the East’ (i.e., China and Eastern Europe) on German local labour markets from the
late 1980s onwards. There have been substantial job losses in German regions specialised
in import-exposed industries. In contrast to the US, these losses have been more than
offset by employment gains in regions specialising in export-oriented industries, driven
mostly by the rise of Eastern Europe. These results contrast with the findings for the

1How import competition affects domestic firms also depends on the specific firm characteristics,
such as firm size. Large European firms are found to be more sensitive to trade shocks from low-cost
countries while small firms are more susceptible to increasing trade with other high-income countries
(Colantone et al. 2014).
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US, where offsetting employment gains in other industries have not materialised (Autor
et al. 2016).

2.2 Conceptual underpinnings

International trade theory has undergone numerous developments, from classical to the
neoclassical, new trade theories, and new classical trade theory. The classical theories
are represented as country-based theories. Neoclassical International Trade Theory, of-
ten known as factor endowment theory, is represented by the model of Heckscher and
Ohlin (HO), two Swedish economists, who developed the Factor Endowment Theory in
the 1930s to replace Ricardo’s theory of comparative advantage (Ricardo 1817) with nu-
merous components. According to the HO Model international trade is mainly caused by
the differential factor endowments of countries. It is advantageous to expose a country to
international trade and allow its economy to specialise in accordance with its respective
endowments. This typically is the core argument in favour for trade liberalisation and
based on the HO model.

In the long run, however, the factor prices might not only be relatively, but also
absolutely identical in both countries (Samuelson 1948). This ‘factor price equalisation
theorem’ has often been the basis of opponents of free trade agreements who feared that
wages in a high-wage country would fall to the level of the low-wage country, leading to
a deterioration of real incomes in the high-wage country. However, due to cross-country
differences in factor quality, technology and output prices factor price convergence has
hardly been observed. In contrast, empirical evidence suggests a positive correlation
between labour productivity and wages (Lam 2015).

At the regional level, the ‘export base theory’ assumes perfect elasticity of input sup-
ply and export demand and suggests that regional output and growth is determined by
exogenous demand for a region’s exports. Regional growth is positively affected by ex-
ports directly. Yet, regional income growth driven by rising export also increases demand
for local products, which in turn further stimulates regional income growth. Some regions
have developed an export base for manufactured goods due to spatial advantages, but
this is not sufficient to ensure sustainable growth. Much of the “secondary” and “ter-
tiary” industry will depend on the success of the export base. This resident industry will
ensure that the export base continues to expand as a region develops (North 1955). An
increase in demand for a region's exports leads to growing regional income and increased
investment not only in the export industry, but also in various other types of economic
activity, some of which become new export industries. As a result, the export base of the
region tends to become more diversified. This also means that growth in the individual
regions tends to be uneven. Ultimately, this model is likely to lead to more equal per
capita incomes and a greater dispersion of output with long-term factor mobility.

In contrast, endogenous growth theory emphasises the importance of innovation and
technological change. Economic growth depends on the rate of innovation, which in turn
is affected by market competition, private investment in R&D, the protection of property
rights and patents, and investment in human capital (education and training). Free trade
policies can affect long-term growth by accelerating technological change (Grossman,
Helpman 1990). Due to spillover effects associated with new technologies, endogenous
growth theory suggests that different growth patterns can emerge from specialisation
in different types of exports. While all regions can benefit from export growth, regions
specialising in goods and services with greater spillover potential tend to grow faster than
other regions (Leichenko 2000). However, Grossman, Helpman (1990) suggest that trade
protection could accelerate growth if it shifts resources to manufacturing rather than
R&D in countries that do not have a comparative advantage in R&D. Overall, from the
perspective of endogenous growth theory, the effect of trade policy on long-term growth
is an empirical question.

International trade and R&D provide opportunities for knowledge transfer through
exports, but at the same time increase potential competition from imports. Firms in dif-
ferent industries show considerable heterogeneity in their ability to respond successfully
to increasing trade openness (Chung, Alcicer 2002, Feinberg, Gupta 2004). The effect
of exports and imports differs depending on how industries are positioned relative to
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the global leader (Sakakibara, Porter 2001, Winston Smith 2014). According to modern
trade theory, domestic firms producing products that can be easily replaced by inexpen-
sive imports exit the market (Melitz, Ottaviano 2008). In contrast, more productive,
technologically sophisticated firms avoid import competition through vertical upgrading.
At the industry level, performance improves due to this sorting effect, but aggregate
employment might decline due to firms’ exit or the relocation of less productive firms to
other, less competitive industries (Bernard et al. 2006).

Emerging economies, such as China, have benefited from the outsourcing of pro-
duction by competitive, multinational firms to low-cost countries. Those multinational
firms moved their know-how along with the production. This has reduced frictions in
otherwise lengthy industrialisation processes. World market leaders are not necessarily
distinguished by price-competitiveness, but above all by the technological content and
quality of their goods and services (Baldwin 2016). As technological competencies in
China have expanded quickly Chinese firms are increasingly competing on a low-wage,
high-tech basis. Following the trade literature, the regional effects of increasing trade
with China on domestic industrial performance and employment are contingent on the
nature of trade. If a Chinese industry consists of leading firms that are internationally
competitive due to their low price, know-how and the technological complexity of their
product portfolio, increased import competition from China is expected to have a nega-
tive impact on the employment level of the domestic industry. If, on the other hand, the
Chinese industry can produce at lower costs, but does not provide the same technological
content as domestic firms, competitors can pursue a differentiation strategy by offering
different quality levels and therefore escape direct competition (Shaked, Sutton 1982). In
this case, increased imports of Chinese products are unlikely to have a negative impact on
employment. Yet, quality differentiation can be beneficial for both domestic and foreign
industries. This positive effect is more likely when domestic and foreign industries are
located at different points in the value chain.

2.3 Conjectures

These considerations suggest differences in the nature of trade that induce different effects
on regional labour markets. This leads us to the following conjectures:

Conjecture I: The aggregate effects of exports to Eastern Europe and China on regional
labour markets are positive.

Conjecture II: The overall impact of imports from Eastern Europe and China on re-
gional labour markets depends on their quality. The effect is negative for high-
quality imports, while the effect of low-quality imports is negligible.

3 Rising trade with Central and Eastern Europe and China

More than the US economy, European countries have been affected by the increase in
trade with Central and Eastern European economies, especially in run-up to and after
the enlargement of the European Union in 2004, when eight countries (Czech Republic,
Estonia, Hungary, Latvia, Lithuania, Poland, Slovakia, and Slovenia) became EU mem-
bers?. For Austria, a small open economy bordering Eastern Europe, trade with Eastern
Europe has played a particularly important role in recent decades. Imports to and ex-
ports from Eastern Europe have grown exponentially since the late 1990s. The increase
in trade value between Austria and Eastern Europe over time has been far greater than
that of China (see Figure 1 and Figure 2).

The import values from Eastern Europe to Austria show a differentiated structure
in terms of quality measured by prices at the product level (see Figure 1)3. By far the
highest share (2010-2015: 58%) of imports from the Eastern European countries can be
classified as medium quality, every fourth imported product is low-quality (2010-2015:
26%) and high-quality imports have the smallest share (2010-2015: 15%). However,

2In addition, two Mediterranean countries, Malta, and Cyprus, joined the EU in 2004.
3See section Data for the construction of price segments.
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Figure 1: Imports to Austria from Eastern Europe and China between 1995 and 2015

the share of high-quality imports from the Eastern European countries has increased
considerably since 2005. In contrast, Austria’s share of middle-quality imports (2010-
2015: 51%) from China and its share of low-quality imports (2010-2015: 40%) are much
more comparable in size. However, the share of high-quality products from China in
total imports is still very low (2010-2015: 9%) and has hardly increased over time.

Eastern European economies, but also China, have been proven to be important target
markets for Austrian firms. Export dynamics to both countries have gathered pace since
the early 2000s (see Figure 2). However, there are differences in the quality of the goods
exported to China versus Eastern Europe. Nearly two out of three products exported
from Austria to Eastern Europe or China are in the medium price range*. However,
there are differences with respect to the rest, (i.e., either low- or high-quality goods). For
China, more than half of the remainder is comprised of high-quality goods (2010 — 2015:
33%), while the average share of high-quality exports to Eastern Europe is much lower
(2010-2015: 24%).

Eastern Europe is a more important trading partner for Austria than China, although
trade dynamics with both partners have increased noticeably since the mid-2000s. Most
products imported from and exported to Eastern Europe and China are of medium qual-
ity (indicated by medium prices). Austria imports a larger share of high-price products
from Eastern Europe than from China. Conversely, a higher share of exports to China
consists of high-quality products compared to Eastern Europe. Cognisant of this evi-
dence, we ask whether growing trade with these countries has affected Austrian local
labour markets. We also study if and to what extent these effects differ according to the
quality composition of the traded goods.

4 Empirical Approach and Identification Strategy

To estimate the effects of trade on local labour markets, we first define measures of import
and export competition across labour market districts. Following previous literature
(Autor et al. 2013, Dauth et al. 2014), our regionalised measures of the change of import
and export competition AICS and AECY are calculated as:

40n average, between 2010 and 2015 about 60% of exports to Eastern Europe and 58% of exports
to China consist of medium-priced products.
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Figure 2: Exports from Austria to Eastern Europe and China between 1995 and 2015
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where F;j; is the number of employees in region 4, industry j at period ¢, Ej; is the
aggregate number of employees in industry j, and analogously E;; is the aggregate man-
ufacturing employment in region i at time t. AIMPﬁTeC and AEXPﬁT_)C are the
changes in industry-specific Austrian imports from and exports to countries (C) such as
China or Eastern Europe in real monetary terms (EUR) between time periods ¢ and ¢+ 1.
Thus, AT C’g and AEC’% capture the potential increase in import and export competi-
tion of an Austrian labour market district given its initial sectoral employment structure,
since it distributes the national change in sectoral imports among the individual regions
according to their shares in national sectoral employment®.

Our basic regression specification to estimate employment effects at the regional level
can be written as:

ABEmpy, = ag + BIAICS, + B AECS, + X,,B5 + €ir, (3)

where ¢ € {1995,2005}, A indicates the change between the two 10-year sub-periods
1995-2005 and 2005-2015, and 7 € {1,...,85} represents the labour market districts in
Austria. AEmp,;, is the 10-year change in the share of manufacturing employment in a
region’s population in percentage points. X;t is a set of start-of-period control variables
varying over regions, such as the share of female workers and the share of ICT specialists
employed in a given labour market district. ¢;; depicts the error term, that is clustered
at the level of labour market districts to account for spatial or serial correlation.

In a next step, we identify possible differences in the effects of import and export
competition in terms of the quality levels of the traded products, focusing on high and
low quality for the sake of brevity. Instead of solely looking at the total imports from

5To demonstrate the regional heterogeneity over time, Figure A.3 to Figure A.6 in the Appendix
show the changes of manufacturing employment shares in Austrian labour markets between 1995 and
2005 and between 2005 and 2015.

REGION: Volume 11, Number 1, 2024



A. Kiigler, K. Friesenbichler, C. Hirsch 7

and exports to Eastern Europe and China, we use the high-quality imports and exports
to calculate high-quality trade competition measures:

Eij; AIMP‘}?%}E?

AICiC’high = —_— (4)
t r Ej E;
: E;jy AEXPp 0
AECZ.C’}”gh — ijt igh,jt ) (5)
¢ - Ej; E;

Our specification changes to

AEmp;;, = a+ S AICTM" 1 B, AECT" " 4 X1, Bs + €, (6)

The same approach is used to estimate the effects of low-quality imports and export
from and to Eastern Europe and China on regional employment in Austria. The effects
for trade with China are estimated separately from the effects with Eastern Europe.
Trade with Eastern Europe is defined as imports and exports for the country group
consisting of Bulgaria, Czech Republic, Hungary, Poland, Romania, Slovakia, Slovenia,
Estonia, Latvia, and Lithuania.

Changes in trade volumes could be the result of country- or region-specific demand
shocks. Regional employment as well as imports might be positively correlated with
unobserved shocks in Austrian product demand. In other words, changes in local labour
markets may be the result of other developments than increasing trade with China and
Eastern Europe. To identify the causal effect of increasing trade with China and Eastern
Europe and account for potential endogeneity of Austrian trade exposure an instrumental
variable approach (2SLS) is employed.

Following the approaches used by other papers on import competition (Autor et al.
2013, Bloom et al. 2019, Dauth et al. 2014), we use the composition and growth of Chi-
nese and Eastern European imports from and exports to eight other high-income coun-
tries where no significant correlation between demand and supply shocks with Austria
is expected. The eight developed non-Euro countries used for the instrumental variable
approach are Australia, Canada, Japan, Norway, New Zealand, Sweden, Singapore, and
the United Kingdom.

Moreover, to avoid issues in terms of measurement errors and reversed causality
because of anticipated future trade competition we use 5-year lagged sectoral employment
shares to calculate the instruments (see equations (7) and (8)).

Ei‘ B AIMPIV - Ctry«+C
Alnst.ICG = E?t > g (7)
J jt—>5 it—5

IV - Ctry—C
Eiji—s AEXPjt =

Alnst. ECS, = ,
¢ Z Ej_s Eii_s

5 Data

We confine our analysis to the manufacturing sector. In the period analysed, Austria’s
imports and exports are dominated by goods rather than services (Reinstaller, Friesen-
bichler 2020). This may explain why manufacturing still is a very important sector in
Austria compared to other high-income countries in Europe (Eurostat 2020). The trade
data are obtained from BACI, which is a harmonised trade data set containing informa-
tion on imports and exports (Gaulier, Zignago 2010). BACI provides information on the
quantity of each traded product line at the HS92 6-digit level. However, BACI does not
contain industry information. To match the trade data with the industry classification
(NACE Rev. 2., 4-digit), we recode HS92 6-digit data to HS02, for which a NACE Rev.
1 correspondence table is available, which again can be transformed into NACE Rev. 2
data at the four-digit level. Unit values are obtained by dividing the export values by
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the corresponding quantities®. For each year and each target market, (i.e., NACE 4-digit
industries in different countries), these unit values are aggregated.

We study the impact of trade on regional labour markets. Unfortunately, trade in-
formation at a more disaggregated, regional level is unavailable. Hence, we regionalise
trade flows according to equations (1) and (2). Against the backdrop of the trade-induced
structural change discussion, we further use unit values as a proxy for product quality
(Peneder 1999). Especially for trade relations with catching-up economies, product qual-
ity is a distinguishing characteristic and a vertical differentiation is a common reaction
to competitive dynamics (Hombert, Matray 2018). We use unit values to divide trade
flows into high-, and low-quality segments. The trade flows that belong to the upper 25%
of the unit values are classified as high-quality exports. Analogously, the lowest 25% of
the unit values are classified as low-quality exports. Since sectoral trade flows might be
affected by outliers that increase volatility, we use a three-year average (1995-1997, 2004-
2006 and 2013-2015) of imports and exports to determine structural differences between
the two 10-year periods of interest (1995-2005 and 2005-2015)7. The analysis is restricted
to trade in manufacturing goods.

The regional employment data are provided by the Federation of Austrian Social In-
surance Institutions (‘Hauptverband der &sterreichischen Sozialversicherungstriager’) and
are available for all industries at NACE Rev.2 4-digit level covering 85 different labour
market areas (‘Arbeitsmarktbezirk’) in Austria®. Depending on the labour market and
time, the changes in manufacturing shares vary significantly’. The changes in manu-
facturing shares do not follow a general trend across regions. The data rather show an
increase in the manufacturing share in some of Austria’s labour market districts, while
others experience a decrease.

Over and above trade exposure, technological change may equally affect labour mar-
ket dynamics. The literature has discussed two interrelated phenomena for which we
control: automation of tasks and the rise in ICT. The effects of increasing automation
on the labour force are controversially discussed (Arntz et al. 2016, Bowles 2014, Frey,
Osborne 2017). According to Frey, Osborne (2017), 47% of jobs in the US are potentially
at high risk of automation. Bowles (2014) transferred this approach to EU countries and
calculated that in Austria more than half of all jobs could be affected by automation.
However, rather than entire occupations, specific job tasks might be replaced, supported,
or created. Using the task-based approach, an OECD Working Paper (Arntz et al. 2016)
found that in Austria 12% of employees work in jobs with a high risk of automation.
Manual routine jobs are decreasing, and abstract non-routine jobs are increasing in im-
portance (Holzl et al. 2019). We therefore control for the share of people employed in
jobs mainly characterised by routine tasks at the labour-market district level (Peneder
et al. 2016)1°.

The changing task structure has been linked to digitalisation (Holzl et al. 2019).
Recent results for Austria show that more ICT intensive economic structures positively
affect firm-growth dynamics, which again have been linked to higher employment growth
(Friesenbichler, Holzl 2020). To capture the role of ICT; we apply an taxonomy (Peneder
2020) and compute the number of ICT professionals in different NACE 4-digit industries.
We also use the share of regional employment in ICT-intensive industries as another
control variable.

In addition, we control for the share of female employees in manufacturing. Since
women working in manufacturing are more likely to have low-wage jobs, ceterus paribus,

6To exclude measurement errors the unit values are filtered using the filtering method proposed by
Gaulier et al. (2008) for the price index calculation.

"We use a price index (2010=100) provided by Eurostat at NACE-2-digit level to gain real trade
volumes.

8Some NACE 4-digit industries have been excluded from the analysis due to their lack of competition,
such as mining support service activities (0900) or the postal activities under universal service obligation
(5310).

9To demonstrate the regional heterogeneity over time, Figure A.1 and Figure A.2 in the Appendix
show the change in import and export competition with Eastern Europe and China according to equations
(1) to (5) across Austrian regions.

10The shares of manual routine and cognitive routine activities are combined into routine tasks per
industry.
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female workers are expected be more affected by trade shocks than their male colleagues
(Autor et al. 2016). Table A.1 in the Appendix presents the summary statistics of all

variables used in our regressions'!.

5.1 Data limitations

Employment data are provided by the Federation of Austrian Social Insurance Insti-
tutions. The dataset contains information on employers and the number of persons
employed in the private sector in Austria (i.e., NACE Rev. 2 sectors A to N.), but the
analysis is limited to the manufacturing sector. Self-employed and public-sector employ-
ees are not considered. At the firm level, the data are based on social security numbers,
and contain the number of employees and the industry affiliation. The use of adminis-
trative data is preferable to surveys, because in a highly developed country like Austria
the data quality can be assumed to be higher in official records. The number of em-
ployees is a figure reported to the social security authority instead of relying on recall
information. The employment dataset used starts in 1974, but we restrict the sample
to the period from 1995 through 2015 to maintain data comparability. Changes in the
sector classifications and data coverage make it difficult to use data from before the mid-
1990s. We construct a data set that reports annual employment stocks for all private
sector firms with at least one employee at a given reference date'?. 85 different labour
market areas (‘Arbeitsmarktbezirk’) are covered. The analysis is based on the labour
market definition used by the Federation of Austrian Social Insurance Institutions and
the Public Employment Service Austria (AMS).

This approach has several disadvantages. First, if the effects of increasing trade with
Eastern Europe on regional labour markets occurred before 1995 these are not covered
in the analysis. Second, looking at the period between 1995 and 2015 implies that
due to the introduction of the new industry classification (NACE Rev.2) in 2008/11
the transition from NACE Rev.1 to NACE Rev. 2 took place in the middle of the
observation period. We use correspondence tables between NACE Rev.2 and Rev.1 to
smooth the data, but for some industries differences in trade between 2005 and 2015
might be due to the NACE transition and thus distort the results. Third, a disadvantage
of these administrative data is that they do not provide information on whether entities
are enterprises or establishments. The anonymous firm identifiers in the social security
files are administrative accounts. It is left at the discretion of the firm whether it chooses
to report at the enterprise or the establishment level. A series of plausibility checks
have been carried out to ensure that business units are properly defined. Most of the
observations are small firms, which are likely to be at the enterprise level, because having
one account reduces administrative burdens when reporting social security contributions
(Stiglbauer et al. 2003). Moreover, the analysis is limited to manufacturing sector. While
we know that the inconsistent use of enterprises and establishments in this dataset is a
huge problem in industries such as retail or financial services, we are confident that it is
a minor problem in the manufacturing sector. Despite the issues associated with the use
of these employment data, there is no alternative for Austria that would provide both
the length of time and the possibility of regionalisation.

6 Results

First, Table 1 shows the estimation results of equation (3). In columns (1) to (4) focus
on the effects of import and export competition with Eastern Europe on Austrian labour
markets, column (5) to (8) focus on import and export competition with China. OLS
estimates are presented in columns (1), (3), (5), and (7). The other columns show

1 The import and export competition measures are calculated according to equations (1) to (5). The
maps in Figure A.3 to Figure A.6 depict the geographical distribution of the change in imports and
exports from and to Eastern Europe and China in relation to employees according to equations (1) to
(5) across Austrian regions. The brighter the region the higher the increase in import exposure between
1995 and 2005 or between 2005 and 2015 (Figure A.3 and Figure A.4). Similarly, the brighter the region
the higher the increase in export possibilities over the same periods of time (Figure A.5 and Figure A.6).

12The reporting date is 31 December each year.
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the 2-stage-least squares (2SLS) estimates using the instruments discussed above. The
corresponding first-stage statistics for the quality of the instrumental variable approach
is presented at the bottom of the table!®. Further, we include the Durbin-Wu-Hausman
test statistics. Despite previous literature and theory suggesting that import and export
competition from Eastern Europe and China are endogenous in our model, the test
statistics imply that our measures of import and export competition are exogenous in
both models for Eastern Europe and China at a 10% significance level indicating that
we can rely on the OLS estimates. Nonetheless, for completeness and comparability
with previous literature, we still provide the 2SLS estimation results. All regressions are
estimated with regional dummies.

Neither the OLS-regression, nor the instrumental variable estimations hint at any
significant relation between changing regionalised import measures and 10-year changes
in manufacturing employment in Austrian labour markets between 1995 and 2015. Our
regressions suggest a weak correlation between export competition with China and the
Austrian regional labour market, indicating that the increase in exports to China might
have resulted in an increase in the share of manufacturing employment The coefficients
are only significant at 10 percent level, though. In contrast, the results show no sta-
tistically significant effect of export competition with Eastern Europe on manufacturing
employment. The coefficients of the regional manufacturing share at the starting pe-
riod are significant and negative indicating that higher starting values of manufacturing
shares are related to lower increases in the next ten years. The impacts of neither the
share of manufacturing jobs dominated by routine tasks in 1995 and 2005 nor the share
of female employees or of ICT-intensive industries in a region are significantly different
from zero.

In a second step we test whether these results depend on the quality of imports from
and exports to Eastern Europe and China measured by different price segments (high,
and low prices). The estimation results of equation (6) are shown in Table 2. Again,
columns (1), (3), (5), and (7) show OLS estimation results, while columns (3), (4),
(6) and (8) show the results based on 2SLS regressions. In the high-quality segment, no
significant effects of changes in import or export competition on regional employment can
be observed, neither for Eastern Europe (columns (1) to (4)) nor for China (columns (5) to
(8)). Similarly, for the low-quality segment, the results in Table 3 suggest no statistically
significant correlation between changing import and export competition with Eastern
Europe or China and the 10-year changes in manufacturing employment in Austrian
labour markets between 1995 and 2015.

Overall, these regression results suggest that import competition has played only a
minor role in labour market changes in Austria between 1995 and 2015. Neither the
results for Chinese nor for Eastern European imports allow one to deduce serious effects
on regional employment in Austria, regardless of the quality segment. Thus, the results
do not support Conjecture II. The effects of export competition seem to be somewhat
larger. Conjecture I is partly supported: While no effects of increasing export competition
with Eastern Europe can be observed, our results indicate a positive correlation between
increasing export competition with China and regional manufacturing employment in
Austria.

7 Discussion

Previous results are largely available for countries such as the US or Germany. However,
Austrian regions are more homogeneous in terms of their economic development and in-
dustry structure than German regions or regions in the United States. The differences in
the regional industrial specialisation (e.g., the performance differences between German
states in the “East” and “West” which continue to exist after the German reunification,
or the “rust belt” as opposed to the ICT-intensive coastal areas in the US) are differ-
ent from those in a small and rather homogeneous country such as Austria. Thus, the

13The Cragg-Donald test statistic suggests that the maximum bias of the 2SLS estimator will be no
more than 10% of the bias of OLS at a 5% significance level. The Kleibergen-Paap Wald test statistic
suggests that the maximum bias of the 2SLS estimator will be no more than 15% of the bias of OLS.
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Table 2: Effects of Competition in High—quality Imports and Exports from and to Eastern Europe and China on Manufacturing Employment in Austrian
Labour Markets

Dependent variable: 10-year change manufacturing employment/working age pop. in %-points

Eastern Europe China

OLS 2SLS OLS 2SLS OLS 2SLS OLS 2SLS

(1) (2) (3) (4) (5) (6) (7) (8)

A Tmport competition with ... (3-year average) -0.02 0.28 -0.08 0.09 -0.24 -1.63 -0.40 -4.33
(0.12) (0.60) (0.13) (0.41) (0.34) (2.20) (0.32) (5.22)

A Export competition with ... (3-year average) 0.04 -0.18 0.01 -0.13 0.16 0.37 0.04 0.58
(0.07) (0.46) (0.06) (0.32) (0.11) (0.34) (0.09) (0.66)

Share of manufacturing jobs in total employment -0.34%%* -0.36%** -0.34%%* -0.48%
(0.09) (0.09) (0.08) (0.19)

Share of employment in ICT-intensive industries -0.01 0.00 -0.01 -0.05
(0.04) (0.03) (0.04) (0.09)

Share of routine jobs in manufacturing employment 0.09 0.13 0.10 0.29
(0.18) (0.16) (0.16) (0.30)

Share of female employees in manufacturing -0.08 -0.09 -0.08 -0.13
(0.07) (0.06) (0.07) (0.13)

Constant -0.60 2.56 1.61 2.18 -0.98 -2.07 1.01 -7.24
(1.08) (6.66) (8.07) (6.43) (0.82) (1.76) (7.87) (12.90)

Observations 170 170 170 170 170 170 170 170
Cragg-Donald Wald F statistic 3.79 2.50 3.79 3.75
Kleibergen-Paap Wald F statistic 1.27 1.57 0.63 0.72
Wu-Hausman p-value 0.61 0.74 0.37 0.00

Notes: Regional fixed effects included in all regressions. Instruments are based on the composition and growth of Chinese and Eastern Europe imports from and exports to eight other
high-income non-Euro countries: Australia, Canada, Japan, Norway, New Zealand, Sweden, Singapore, and the United Kingdom. Clustered standard errors in parenthesis; + p<0.1, *
p<0.05, ** p<0.01, *** p<0.001. Stock-Yogo weak ID test critical values: Acceptable level of bias= 10%: 7.03, Acceptable level of bias= 15%: 4.58, Acceptable level of bias= 20%: 3.95
(Stock, Yogo 2005)
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regional analysis of Austria is based on a smaller number of less heterogeneous observa-
tions than in the case of the US or Germany. Moreover, Austria’s trade integration is
deep and some of its major industries like the manufacturing of machinery and trans-
port equipment are important suppliers for industries in Germany and other countries.
However, indirect effects of changes in import competition in these customer countries
are not covered by the present analysis.

When interpreting the result for Austria, some notable institutional differences should
be considered. The Austrian labour market is more rigid than the US labour market
(Lithuania Free Market Institute 2019). The Austrian system of ‘economic and social
partnership’ is characterised by a high degree of corporatism, involving economic cham-
bers and trade unions in collective wage-bargaining and the parts of the content of labour
market policies. Taken together, these factors may explain why, compared to Germany
or the US, there are no large effects of trade competition at the regional level.

The Austrian industry is characterised by a high share of small firms. According to the
Structural Business Statistics provided by Statistics Austria, 69.9% of the manufacturing
firms employed fewer than ten people in 2015. Only 1.8% of the firms reported more
than 250 employees. According to literature, small and medium-sized firms are less
sensitive to trade shocks from low-cost countries than large firms (Colantone et al. 2014).
Furthermore, small firms tend to compete in more protected niche markets (Porter 1980,
Spanos et al. 2004). In other words, replacement effects that underlie the argument
may not be present. Imports from Eastern Europe are often complementary products in
regional value chains (Friesenbichler et al. 2018, Stehrer, Stollinger 2015). It is possible
that Chinese products are targeting global markets rather than small niche markets.
Thus, even though the products are in the same industry class, they could be targeting
different demand groups.

Peneder (1999) demonstrates that Austria’s industrial pattern is most unusual com-
pared to other high-performing countries. While the US and Germany have been char-
acterised by high shares of technology-driven industries, Austria has a high share of
mainstream manufacturing combined with a low share of technology-driven industries.
However, compared to other countries these ‘traditional’ industries in Austria are rather
innovative in terms of patents and R&D. Within mainstream manufacturing Austria
clearly outperformed countries with comparably high manufacturing shares: ‘The fact
that in 1997, the labour productivity of total manufacturing in Austria was 46 percent
above that of Spain and 69 percent above that of Portugal illustrates that similar pat-
terns of specialisation can still comprise very different kinds of activities’ (Peneder 1999,
p. 244). This might explain the differences of the impact of trade competition with China
on local labour markets between countries with comparable industry structure, such as
the labour intensive economy of Spain (Donoso et al. 2015). Also, the insignificant ef-
fects of trade competition from Eastern Europe and China on regional Austrian labour
markets could be due to specialisation in different market segments within NACE 4-digit
industry classes which is not limited to vertical differentiation and therefore not captured
by using unit values to identify different quality segments. In other words, the level of
industry aggregation (NACE 4-digit) might be still too high to identify any significant
effects of import competition on local labour markets.

In addition, the exposure of employment-intensive industries to trade has been rather
small. The descriptive statistics show that imports from Eastern Europe and China tend
to be in NACE 4-digit industries that are rather small in terms of employment shares'*.
While the growth of imports in these industries is noteworthy, the respective Austrian
employment shares are small in 1995 and 2005. The same holds for the industries with the
highest growth rates of imports from China between 1995 and 2015'°. Except for sawing

MFigure A.7 and Figure A.8 show the NACE 4-digit sectors with the highest increases in imports
from Eastern Europe between 1995, 2005 and 2015. The growth of imports from Eastern Europe was
the largest in ‘Manufacture of watches and clocks’ (2652), ‘Manufacture of imitation jewelry and related
article’ (3213) and ‘Precious metals production’ (2441) between 1995 and 2005, and in ‘Manufacture of
cider and other fruit wine’ (1103), ‘Precious metals production’ (2441) and ‘Manufacture of ice cream’
(1052) between 2005 and 2015.

5 Figure A.9 and Figure A.10 illustrate that between 1995 and 2005 import growth from China was
the highest in ‘Sawmilling and planing of wood’ (1610), ‘Manufacture of musical instrument’ (3220)
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and planing (NACE 1610: employment share of 1.6% in 1995) and the manufacturing of
beer (NACE 1105: employment share of 0.75% in 2005), all industries showed shares in
manufacturing employment significantly below 0.5% in 1995 and 2005 (the average em-
ployment share of a sector was about 0.5% in both years). Another noteworthy exception
is the ‘Production of meat and poultry meat products’ (1013), which accounted for about
2.2% of all employees in manufacturing in 2005. At the same time, between 2005 and
2015 this industry had the fourth highest change in imports from Eastern Europe and its
imports from China have grown drastically. However, in 2015 still 2.14% of manufactur-
ing employees worked in the production of meat and poultry meat product. Similarly,
the employment share of sawing and planing was in 2015 at the same level (1.6%) as in
1995. Only employment in the manufacturing of beer show a relative decline from 0.9%
in 1995 to 0.4% of total manufacturing employment in 2015.

In contrast, looking at the largest industries in terms of manufacturing employment
in Austria shows that in these industries the increase in imports was significantly lower.
It ranged from -22% to +483% for imports from Eastern Europe and between -1% and
+299% for imports from China'®. Considering the median change in imports between
1995 and 2005 from Eastern Europe was 125% (2005-2015: 31%) and from China 530%
(2005-2015: 217%), the increases in imports in the largest Austrian manufacturing indus-
tries, particularly from China, are rather small. Even after removing the most extreme
outliers (which are all characterised by extremely high import growth rates in very small
industries), the relationship between import growth rates and employment shares is neg-
ative, although mostly statistically insignificant. For Chinese imports between 1995
and 2005, there is a significant negative correlation between manufacturing employment
shares and import growth. This suggests that the strongest Chinese import growth took
place mostly in Austrian industries that were already very small in 1995.

A study for the US finds that internal migration is affected by changes in import
competition from China (Greenland et al. 2019). Due to increasing trade with China,
population adjustments appear especially dynamic in local labour markets that are most
exposed to import competition from China. A decline in regional population growth
tends to materialise seven to ten years after the trade-enhancing policy change occurred.
It mainly affects young and the less educated. Our dependent variable, AEmp,,, is
calculated as the 10-year change in the share of manufacturing employment in a region’s
population in percentage points. Thus, our left hand side variable might be affected
by a trade-induced change in population growth and causal identification of the effects
is confounded. Failure to account for changes in the composition of the labour force
may lead to biased estimates of the impact of trade on average outcomes at the level of
commuting zones, such as wages or unemployment rates (Greenland et al. 2019, p. 49).
This bias is most likely negative in the sense that previous studies might underestimate
the effects of import competition from China on US labour markets. Indeed, if regional
population growth in Austria was similarly or even more affected by trade competition
from Eastern Europe and/or China, this might explain the lack of significant effects of
import competition on regional employment to some extent.

8 Conclusions

Austria, a small, industrialised, open economy in Central Europe, has experienced two
waves of economic integration in recent decades: one with Eastern Europe and one with
China. This paper asked if imports from and exports to both China and Eastern Europe
have affected regional labour markets in two ten-year periods: one between 1995 and
2005 and one between 2005 and 2015. Neither increases in imports from nor exports to

and ‘Manufacture of jewelry and related article’ (3212). From 2005 to 2015 the highest increases were
observed in ‘Manufacture of homogenised food preparations and dietetic food’ (1086), ‘Manufacture of
beer’ (1105) and ‘Manufacture of knitted and crocheted hosiery’ (1431).

16Tn 1995, the largest Austrian manufacturing sectors having a share in manufacturing employment
above 3% were ‘Manufacture of other furniture’ (31.09), ‘Manufacture of bread; manufacture of fresh
pastry goods and cake’ (1071) and ‘Manufacture of basic iron and steel and of ferro-alloy’ (2410). In
2005, besides ‘Manufacture of other furniture’ (31.09), and ‘Manufacture of bread; manufacture of fresh
pastry goods and cake’ (1071), ‘Manufacture of motor vehicle* (29.10) had a share of more than 3% of
all employees in manufacturing (see Figure A.11 and Figure A.12 in the Appendix).
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Eastern Europe have had a significant impact on aggregate labour dynamics. Austria
seems to have benefited from the emerging “manufacturing core” in Central and Eastern
Europe since 1990 (Stehrer, Stollinger 2015) and fears of job losses are not visible, at least
in aggregate dynamics. The data also show no significant impact from rising imports
from China, either. However, there is some evidence that exports to China facilitate
employment growth, especially in high-quality segments.

However, competitive pressure, especially from Chinese products, may follow a stage
model in which the aggregate effects on the labour market occur last. Before the aggre-
gate effects become visible, there are firm-level effects such as a decline in firms’ com-
petitiveness or firm exits in industries competing with China (Branstetter et al. 2019).
Prior to firm-level changes in employment stocks, firms react in their strategic behaviour.
Austrian firms have been shown to adjust their strategies in response to international
competition. Even small changes in exposure to Chinese competition have a significant
impact on diversification decisions. Firms exposed to increasing Chinese competition are
more likely to diversify their geographical markets, but less likely to diversify their prod-
uct portfolio or broaden their competence base (Friesenbichler, Reinstaller 2022, 2023).
If Chinese growth continues, the pressure of Chinese import competition could eventually
be reflected in labour market figures.

Nevertheless, these results put the current discussion about import competition into
perspective. Neither increased internationalisation with China nor European economic
integration with Eastern Europe has (negatively) affected Austrian labour markets to an
extent that would be visible in aggregate terms. This is also true for the control variables.
There are labour market dynamics in terms of the demand for tasks, and manual, routine
tasks have become rarer. However, this has not affected the aggregate results.

References

Acemoglu D, Autor D, Dorn D, Hanson GH, Price B (2016) Import competition and the
great US employment sag of the 2000s. Journal of Labor Economics 34. CrossRef

Arntz M, Gregory T, Zierahn U (2016) The risk of automation for jobs in OECD coun-
tries: A comparative analysis. OECD working papers, 189. CrossRef

Autor D, Dorn D, Hanson GH (2013) The China syndrome: Local labor market effects of
import competition in the United States. American Economic Review 103: 2121-2168.
CrossRef

Autor DH, Dorn D, Hanson GH (2015) Untangling trade and technology: Evidence from
local labour markets. The Economic Journal 125: 621-646. CrossRef

Autor DH, Dorn D, Hanson GH (2016) The China shock: Learning from labor mar-
ket adjustment to large changes in trade. Annual Review of Economics 8: 205-240.
CrossRef

Baldwin R (2016) The Great Convergence. Information Technology and the New Glob-
alization. The Belknap Press of Harvard University Press, Cambridge, MA, London,
England. CrossRef

Balsvik R, Jensen S, Salvanes KG (2015) Made in China, sold in Norway: Local labor
market effects of an import shock. Journal of Public Economics 127: 137-144. CrossRef

Bernard AB, Jensen J, Schott PK (2006) Survival of the best fit: Exposure to low-wage
countries and the (uneven) growth of US manufacturing plants. Journal of Interna-
tional Economics 68: 219-237. CrossRef

Bloom N, Handley K, Kurmann A, Luck P (2019) The impact of Chinese trade on US
employment: The good, the bad, and the apocryphal. 2019 meeting papers 1433,
society for economic dynamics

Bowles J (2014) 54% of EU jobs at risk of computerisation. Bruegel blog post, https://-
www.bruegel.org/blog-post/chart-week-54-eu-jobs-risk-computerisation

REGION: Volume 11, Number 1, 2024


https://doi.org/10.1086/682384
https://doi.org/10.1787/5jlz9h56dvq7-en
https://doi.org/10.1257/aer.103.6.2121
https://doi.org/10.1111/ecoj.12245.
https://doi.org/10.1146/annurev-economics-080315-015041
https://doi.org/10.2307/j.ctv24w655w
https://doi.org/10.1016/j.jpubeco.2014.08.006
https://doi.org/10.1016/j.jinteco.2005.06.002
https://www.bruegel.org/blog-post/chart-week-54-eu-jobs-risk-computerisation
https://www.bruegel.org/blog-post/chart-week-54-eu-jobs-risk-computerisation

A. Kiigler, K. Friesenbichler, C. Hirsch 17

Branstetter L, Kovak B, Mauro J, Venancio A (2019) The China Shock and Employ-
ment in Portuguese Firms, Volume w26252. National Bureau of Economic Research,
Cambridge, MA. CrossRef

Boheim MH, Friesenbichler KS (2016) Exporting the competition policy regime of the
European Union: Success or failure? Empirical evidence for acceding countries. Jour-
nal of Common Market Studies 54: 569-582. CrossRef

Chung W, Alcdcer J (2002) Knowledge seeking and location choice of foreign direct
investment in the United States. Management Science 48: 1534-1554. CrossRef

Colantone I, Coucke K, Sleuwaegen L (2014) Low-cost import competition and firm exit:
Evidence from the EU. Industrial and Corporate Change 24: 131-161. CrossRef

Dauth W, Findeisen S, Suedekum J (2014) The rise of the East and the Far East: German
labor markets and trade integration. Journal of the European Economic Association 12:
1643-1675. CrossRef

Dix-Carneiro R, Kovak BK (2017) Trade liberalization and regional dynamics. American
Economic Review 107: 2908-2946. CrossRef

Donoso V, Martin V, Minondo A (2015) Do differences in the exposure to Chinese imports
lead to differences in local labour market outcomes? An analysis for Spanish provinces.
Regional Studies 49: 1746-1764. CrossRef

Eurostat (2020). Manufacturing statistics

Feinberg SE, Gupta AK (2004) Knowledge spillovers and the assignment of R&D respon-
sibilities to foreign subsidiaries. Strategic Management Journal 25: 823-845. CrossRef

Frey CB, Osborne MA (2017) The future of employment: How susceptible are jobs to
computerisation. Technological Forecasting and Social Change 114: 254-280. CrossRef

Friesenbichler K, Holzl W (2020) High-growth firm shares in Austrian regions: The role
of economic structures. Regional Studies 54: 1585-1595. CrossRef

Friesenbichler K, Reinstaller A (2022) Do firms facing competitors from emerging markets
behave differently? Evidence from Austrian manufacturing firms. European Business
Review 34: 153-170. CrossRef

Friesenbichler KS, Glocker C, Holzl W, Kaniovski S, Reinstaller A, Streicher G, Stehrer
R, Stollinger R, Leitner S, Hanzl-Weiss D, Reiter O, Adarov A, Bykova A, Sied-
schlag I, Ubaldo M, Studnicka Z (2018) Drivers and obstacles to competitiveness in
the EU: The role of value chains and the single market. In: Research carried out
for the European Commission, DG GROW within the Framework Service Contract
No. ENTR/300/PP/2013/FC-WIFO under the project “Competitiveness drivers and
obstacles, intra-EU linkages and FEuropean value chains in GVCs”. European Commis-
sion, Brussels. CrossRef

Friesenbichler KS, Reinstaller A (2023) Small and internationalized firms competing with
Chinese exporters. Furasian Business Review 13: 167-192. CrossRef

Gabszewicz J, Shaked A, Sutton J, Thisse J (1981) International trade in differentiated
products. International Economic Review: 527-534. CrossRef

Gaulier G, Martin J, Méjean I, Zignago S (2008) International trade price indices

Gaulier G, Zignago S (2010). Baci: International trade database at the product-level
(the 1994-2007 version)

Greenland A, Lopresti J, McHenry P (2019) Import competition and internal migration.
The Review of Economics and Statistics 101: 44-59. CrossRef

REGION: Volume 11, Number 1, 2024


https://doi.org/10.3386/w26252.
https://doi.org/10.1111/jcms.12321.
https://doi.org/10.1287/mnsc.48.12.1534.440
https://doi.org/10.1093/icc/dtu008
https://doi.org/10.1111/jeea.12092
https://doi.org/10.1257/aer.20161214
https://doi.org/10.1080/00343404.2013.879982
https://doi.org/10.1002/smj.396
https://doi.org/10.1016/j.techfore.2016.08.019
https://doi.org/10.1080/00343404.2020.1742316.
https://doi.org/10.1108/ebr-09-2020-0216
https://doi.org/10.2139/ssrn.3351216
https://doi.org/10.1007/s40821-022-00228-x.
https://doi.org/10.2307/2526155
https://doi.org/10.1162/rest_a_00751

18 A. Kiigler, K. Friesenbichler, C. Hirsch

Grossman GM (1982) The employment and wage effects of import competition in the
United States. National bureau of economic research. CrossRef

Grossman GM, Helpman E (1990) Trade, innovation, and growth. National bureau of
economic research. CrossRef

Hoelzl W (2021) Import competition from China in manufacturing after the financial
crisis: Evidence for European regions. Wifo working papers, 622

Hombert J, Matray A (2018) Can innovation help U.S. manufacturing firms escape import
competition from China? The Journal of Finance 73: 2003-2039. CrossRef

Holscher J, Stephan J (2009) Competition and antitrust policy in the enlarged European
Union: A level playing field?  Journal of Common Market Studies 47: 863—889.
CrossRef

Holzl W, Bérenthaler-Sieber S, Bock-Schappelwein J, Friesenbichler K, Kiigler A, Rein-
staller A, Reschenhofer P, Dachs B, Risak M (2019) Digitalisation in Austria: State
of Play and Reform Needs. European Union, Luxembourg

Kovak BK (2013) Regional effects of trade reform: What is the correct measure of
liberalization? American Economic Review 103: 1960-1976. CrossRef

Lam TD (2015) A review of modern international trade theories. American Journal of
Economics 1

Leichenko RM (2000) Exports, employment, and production: A causal assessment of
U.S. states and regions. Economic Geography 76. CrossRef

Lithuania Free Market Institute (2019) Employment Flexibility Index 2020. EU and
OECD Countries

Melitz MJ, Ottaviano GI (2008) Market size, trade, and productivity. The Review of
Economic Studies 75: 295-316. CrossRef

North DC (1955) Location theory and regional economic growth. Journal of Political
Economy 63: 243-258. CrossRef

Peneder M (1999) The Austrian paradox: ‘Old’ structures but high performance? Aus-
trian Economic Quarterly 4: 239-247

Peneder M (2020) Eine neue Taxonomie zur Gliederung von Branchen nach ihrer IKT-
Intensitat. WIFO Monatsberichte 93

Peneder M, Bock-Schappelwein J, Firgo M, Fritz O, Streicher G (2016) Osterreich im
Wandel der Digitalisierung. WIFO, Osterreichisches Institut fiir Wirtschaftsforschung

Pierce JR, Schott PK (2016) The surprisingly swift decline of US manufacturing employ-
ment. American Economic Review 106: 1632-1662. CrossRef

Porter ME (1980) Competitive strategy: Techniques for analyzing industries and com-
petitors. In: Porter ME (ed), Competitive Strategy. Free, New York

Reinstaller A, Friesenbichler KS (2020) “Better Exports” — Technologie-, Qualititsaspekte
und Innovation des Osterreichischen Auflenhandels im Kontext der Digitalisierung.
WIFO, Wien

Ricardo D (1817) The Works and Correspondence of David Ricardo, Volume 1. Principles
of Political Economy and Taxation. Online Library of Liberty

Sachs JD, Shatz HJ, Deardorff A, Hall RE (1994) Trade and jobs in US manufacturing,.
Brookings Papers on Economic Activity 1994: 1-84. CrossRef

Sakakibara M, Porter ME (2001) Competing at home to win abroad: Evidence from
Japanese industry. Review of Economics and Statistics 83: 310-322. CrossRef

REGION: Volume 11, Number 1, 2024


https://doi.org/10.3386/w1041
https://doi.org/10.3386/w3485
https://doi.org/10.1111/jofi.12691.
https://doi.org/10.1111/j.1468-5965.2009.02008.x.
https://doi.org/10.1257/aer.103.5.1960
https://doi.org/10.2307/144389
https://doi.org/10.1111/j.1467-937X.2007.00463.x.
https://doi.org/10.1086/257668
https://doi.org/10.1257/aer.20131578
https://doi.org/10.2307/2534630
https://doi.org/10.1162/00346530151143842

A. Kiigler, K. Friesenbichler, C. Hirsch 19

Samuelson PA (1948) International trade and the equalisation of factor prices. The
Economic Journal 58: 163-184. CrossRef

Shaked A, Sutton J (1982) Relaxing price competition through product differentiation.
The Review of Economic Studies 3-13. CrossRef

Shaked A, Sutton J (1987) Product differentiation and industrial structure. The Journal
of Industrial Economics: 131-146. CrossRef

Spanos YE, Zaralis G, Lioukas S (2004) Strategy and industry effects on profitability:
Evidence from Greece. Strategic Management Journal 25: 139-165. CrossRef

Stehrer R, Stollinger R (2015) The Central European Manufacturing Core: What Is
Driving Regional Production Sharing? FIW Research Reports, Vienna. Issue: 2014/15-
02

Stiglbauer AM, Stahl F, Winter-Ebmer R, Zweimiiller J (2003) Job creation and job
destruction in a regulated labor market: The case of Austria. Empirica 30: 127-148.
CrossRef

Stock JH, Yogo M (2005) Asymptotic distributions of instrumental variables statistics
with many instruments. In: Andrews DW, Stock JH (eds), Identification and inference
for econometric models: Essays in honor of Thomas Rothenberg. Cambridge University
Press, Cambridge, MA, 109-120. CrossRef

Winston Smith S (2014) Follow me to the innovation frontier? Leaders, laggards, and
the differential effects of imports and exports on technological innovation. Journal of
International Business Studies 45: 248-274. CrossRef

(© 2024 by the authors. Licensee: REGION — The Journal of ERSA, European

Regional Science Association, Louvain-la-Neuve, Belgium. This article is distri-
buted under the terms and conditions of the Creative Commons Attribution (CC BY) license
(http://creativecommons.org/licenses/by/4.0/).

REGION: Volume 11, Number 1, 2024


https://doi.org/10.2307/2225933
https://doi.org/10.2307/2297136
https://doi.org/10.2307/2098408
https://doi.org/10.1002/smj.369
https://doi.org/10.2139/ssrn.323601
https://doi.org/10.1017/cbo9780511614491.007
https://doi.org/doi: http://www.palgrave-journals.com/jibs/archive/index.html.
http://creativecommons.org/licenses/by/4.0/

20 A. Kiigler, K. Friesenbichler, C. Hirsch

A Appendix:

olaonn B steibach

eicn 2t
Gai

perq)
{etk]
{Sanki Polien

'Sieyoien an Ger vobs MRLLEIED
p-an e s t: PerChangeMP
Kirchdorf an der Krems] . 100

-

o

Bischofshofen

Lienzf [Spittal an der Drau]

[ Hermacor} Vilach

Notes: The brighter the region the higher the increase in manufacturing employment shares between
1995 and 2005.

Figure A.1: Changes of manufacturing employment shares in Austrian labour markets
(‘Arbeitsmarktbezirke’) between 1995 and 2005 (in %)

ol Bl istelbach
eich e
L] =

Lt Poent

Kirchdorf an der Krems)

PerChangelip
%
@
EY

o
E
Kitzbiinel
Bischofshofen)

Liez | (Spitial an der Drau

Notes: The brighter the region the higher the increase in manufacturing employment shares between
2005 and 2015

Figure A.2: Changes of manufacturing employment shares in Austrian labour markets
(‘Arbeitsmarktbezirke’) between 2005 and 2015 (in %)
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Figure A.4: Scatterplot of the main variables for China
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Table A.1: Summary statistics

Std.

Variables N Mean Dev. Min Max
Change of Manufacturing employment shares in percent- 170 0.25 1.95 -3.91 7.29
age points (population based)

Change in import competition with Eastern Europe 170  10.69 9.03 -18.18 49.77
Change in export competition with Eastern Europe 170  13.78 12.09  -31.33 88.70
Change in high-quality import competition with Eastern 170 2.44 2.47 -2.37 13.37
Europe

Change in high-quality export competition with Eastern 170 3.86 4.12 -0.46 34.98
Europe

Change in low-quality import competition with Eastern 170 1.95 3.39 -6.74 15.25
Europe

Change in low-quality export competition with Eastern 170 2.26 2.70 -6.39 20.65
Europe

Change in import competition with China 170 3.49 4.28 -22.89 20.67
Change in export competition with China 170 6.86 7.85 -15.15 73.91
Change in high-quality import competition with China 170 0.41 0.82 -1.15 9.57
Change in high-quality export competition with China 170 2.28 2.32 -1.60 11.74
Change in low-quality import competition with China 170 1.31 1.62 -8.26 9.85
Change in low-quality export competition with China 170 0.56 2.18 -3.33 26.25
Share of manufacturing jobs in total employment 170  27.18 9.89 9.10 58.15

Share of ICT-intensive industries in manufacturing em- 170  27.90 15.05 1.27 68.20
ployment

Share of routine jobs in manufacturing employment 170  47.82 3.22 38.77 56.47
Share of female employees in manufacturing employment 170  27.24 6.48 13.05 59.65
Change in instrument for import competition with East- 170  40.49 41.13 2.54 284.32
ern Europe

Change in instrument for export competition with East- 170  16.10 16.82 -60.52 98.87
ern Europe

Change in instrument for high-quality import competi- 170 12.17 17.85 -0.66 192.09
tion with Eastern Europe

Change in instrument for high-quality export competition 170 1.72 2.44 -3.89 22.26
with Eastern Europe

Change in instrument for low-quality import competition 170 7.08 8.99 -24.25 70.01
with Eastern Europe

Change in instrument for low-quality export competition 170 5.53 7.39 -33.89 38.65
with Eastern Europe

Change in instrument for import competition with China 170 286.28 406.09 -60.10  4422.10
Change in instrument for export competition with China 170 138.47 173.09 -466.25 1019.77
Change in instrument for high-quality import competi- 170 82.45 86.54  -15.65 867.99
tion with China

Change in instrument for high-quality export competition 170  14.09 21.63 -9.15 122.68
with China

Change in instrument for low-quality import competition 170 33.96 134.30 -103.72 1612.11
with China

Change in instrument for low-quality export competition 170  50.08 97.90 -277.19 1044.91
with China

(a) 1995-2005 (b) 2005-2015
Notes: The brighter the region the higher the increase in import exposure between 1995 and 2005 or
between 2005 and 2015.

Figure A.5: Change in regionalised import competition with Eastern Europe

REGION: Volume 11, Number 1, 2024



A. Kiigler, K. Friesenbichler, C. Hirsch 23

(a) 1995-2005 (b) 2005-2015
Notes: The brighter the region the higher the increase in import exposure between 1995 and 2005 or
between 2005 and 2015

Figure A.6: Change in regionalised import competition with China in 1995-2005 (left)
and 2005-2015 (right)

(a) 1995-2005 (b) 2005-2015
Notes: The brighter the region the higher the increase in export possibilities between 1995 and 2005 or
between 2005 and 2015.

Figure A.7: Change in regionalised export competition with Eastern Europe in 1995-2005
(left) and 2005-2015 (right)

(a) 1995-2005 (b) 2005-2015
Notes: The brighter the region the higher the increase in export possibilities between 1995 and 2005 or
between 2005 and 2015.

Figure A.8: Change in regionalised export competition with China in 1995-2005 (left)
and 2005-2015 (right)
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Figure A.9: ToplO import growth rates from Eastern Europe between 1995 and 2005
(left) and sectoral employment shares in 1995 (right), in %
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Figure A.10: Topl0 import growth rates from Eastern Europe between 2005 and 2015
(left) and sectoral employment shares in 2005 (right), in %
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Figure A.11: Topl0 import growth rates from China between 1995 and 2005 (left) and
sectoral employment shares in 1995 (right), in %
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Figure A.12: Topl0 import growth rates from China between 2005 and 2015 (left) and
sectoral employment shares in 2005 (right), in %
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Figure A.13: Topl0 largest industries in 1995 (left) and their changes in imports to
Eastern Europe 1995-2005 (right), in %
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Figure A.14: ToplO largest industries in 2005 (left) and their changes in imports to
Eastern Europe 2005-2015 (right), in %
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Notes: The whiskers are calculated as the distance of 1.5 times the interquartile range Outliers from
above the upper quartile and below the lower quartile. All other observed data points outside the
boundary of the whiskers are not plotted.

Figure A.15: Boxplot of percentage change in sectoral imports from Eastern Europe and
China
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Notes: The whiskers are calculated as the distance of 1.5 times the interquartile range Outliers from
above the upper quartile and below the lower quartile. All other observed data points outside the
boundary of the whiskers are not plotted.

Figure A.16: Boxplot of percentage change in sectoral exports to Eastern Europe and
China
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