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Abstract

This paper studies the interplay of integration into EU value chains and industrial
development measured by labour productivity. We focus on the mediating role of
domestic institutions compared to technological determinants for the distribution of
the economic value generated along the European and global value chains. Our inte-
gration indicator measures value chain trade within the Single Market relative to
global value chain networks. Using a simultaneous equation model, we find an over-
all positive effect of integration on labour productivity, which is driven by upstream
integration. While the effect of productivity on integration is positive, it decreases
with increasing productivity levels. Highly productive industries rather seek global
value chain trade than regional integration. Better domestic institutions facilitate EU
integration, although they favour industries with less complex product portfolios and
lower levels of knowledge cumulativeness. This creates politically unwanted special-
isation effects leading to an unequal distribution of the economic value generated.
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1 Introduction

The vastly asymmetric economic performance of EU Member States has put strain
on the European Union (EU) as a whole. What used to be labelled a convergence
engine (Gill & Raiser, 2012) seems to have stalled. The widely proposed remedy is
to further regulatory harmonization facilitating deeper economic integration (Wolf-
mayr et al., 2019). Economically, this is a controversial approach.

Firstly, while a deep Regional Trade Agreement (RTA), such as the EU, can
potentially contribute to improve the legal framework conditions for firms and
industries by reducing inefficiencies its impact depends on member state institutions
implementing and enforcing them. If the harmonization of rules is incomplete, hard
to monitor or enforce, efforts for deeper integration may not lead to the desired con-
vergence. Secondly, different economic forces such as technical progress, productiv-
ity or agglomeration economies need to be considered. They affect convergence and
dispersion in both regional and global value chains.

The EU poses a viable setting to study such effects. A recent study shows that the
economic crisis in the years 2008/2009 and beyond has left an uneven legacy along
geographical fault lines (Eurofound, 2021). Central and eastern European countries
have converged towards the leading north-western region economically by integrat-
ing more strongly, whereas southern Europe was increasingly left behind. At the
same time a gap between high institutional quality in the north-west and low institu-
tional quality in the South-East has persisted, such that economic integration did not
translate into substantial convergence in terms of social and labor market outcomes.

This paper contributes to the understanding of the economic integration process
inside the EU by taking a closer look at the interplay of differences in economic
performance, technological specialization, as well as institutions and the integration
into EU value chains. We paint a differentiated picture drawing on the quality of
domestic institutions as policy measures, product complexity and knowledge cumu-
lativeness as proxies for the knowledge content, and the enlargement of Central and
Eastern European Countries in the 2000s.

We examine three research questions. Firstly, we study how the integration into
the EU has affected sector level productivity in contrast to integration into global
value chains. We distinguish between forward and backward integration to obtain
a differentiated picture on the type of sectoral linkages. Secondly, we examine the
effect of EU membership and domestic institutions on value chain integration. Even-
tually, we examine the contrasting role of technological factors and productivity as a
driver of integration.

The results indicate that the upstream integration into the EU has a positive
impact on the labor productivity of industries. However, we uncover a negative
effect of forward integration into the EU on productivity. The propensity to integrate
increases with productivity, but not linearly. The most productive industries rather
integrate into global rather than regional value chains. Hence, the EU is not neces-
sarily an environment where the most productive industries thrive. Finally, domestic
institutions shape the integration process of both non-Member and Member States.
Market-based domestic institutions favor the integration of industries with less
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complex product portfolios and lower levels of knowledge cumulativeness. This may
be driven solely by the architecture of the Single Market, or it may indicate that the
interplay of the EU with domestic institutions induces selection effects, which again
may lead to unwanted specialization outcomes.

The main data source for this study is the WIOD database for the years 2000 to
2014 covering all 27 EU countries as well as a few non-EU countries. This data
source has been matched to indicators of institutional quality from various sources
as well as indicators capturing the technological sophistication of industries drawn
from Eurostat or constructed from the BACI database on bilateral trade flows.

We make two contributions to the literature. First, we provide evidence on the
mixed effects that EU integration has on economic performance. Second, we add to
the economic literature on the effects of institutions and technological determinants
on value chain integration.

2 Economic performance and the determinants of value chain
participation

2.1 Value chain integration and productivity

The relationship between global value chain integration and productivity is highly
endogenous. Value chain integration is an important driver of productivity. At the
same time productivity is an important driver of trade participation and value chain
integration.

This co-evolutionary pattern has contributed to increasingly dispersed supply
chains over the past decades (Johnson, 2018; Timmer et al., 2014).

Looking at the impact of value chain integration on productivity first, several
contributions highlight the positive impact of offshoring, i.e., the relocation of busi-
ness activities to other countries, on productivity (Amiti & Wei, 2009; Castellani
et al.,, 2015; Grossman & Rossi-Hansberg, 2008). Formai and Vergara Caffareli
(2016) find that offshoring significantly increases sectoral productivity in countries
that rely on global sourcing. Sourcing in long chains drives technology improvement
whereas sourcing in wide chains leads to a reallocation of resources to more pro-
ductive firms. Firm level studies also shed light on other potential channels through
which the participation in global value chains translates into higher labor productiv-
ity. Trade and foreign affiliates are key drivers of productivity gains providing firms
with greater access to better-quality or more diversified imported inputs (Amiti &
Konings, 2007; Goldberg et al., 2010; Gorg et al., 2008).

Trade and value chain integration affect productivity also through learn-
ing effects. When firms enter international markets, they acquire new knowledge
through the demands of new customers and adopt new production techniques which
has a positive effect on productivity (Damijan et al., 2010; de Loecker, 2013). The
literature has pointed to selection effects through trade, with more productive firms
integrating into value chains. The increase of the market size comes with increased
opportunities but also more intense competition that drives out less productive firms
(Helpman et al., 2004, Melitz & Ottaviano, 2008). As the firm size distribution in
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trade follows a Pareto distribution (Chaney, 2008; Luttmer, 2007) trade is dominated
by a few larger firms that decide simultaneously on the set of production locations,
export markets, input sources, products to export, and inputs to import (Bernard
et al., 2018). Productivity, as well as forward and backward integration into global
value chains are therefore co-determined.

2.2 Integration into regional and global value chains

The participation in international value chains is driven by Ricardian productiv-
ity factors, factor endowments, and institutions (Chor, 2010). E.g., Costinot (2009)
shows that educated workers and supporting institutions are complementary sources
of comparative advantages in industries producing more complex products. Higher
technological knowhow and a better educated workforce are associated with trade
in more complex products. Several studies have reaffirmed the role of factor endow-
ments showing that countries’ relative endowments are informative of their patterns
of trade (Debaere, 2003; Romalis, 2004). Finally, there is a vast body of literature
showing that institutional quality of contracting and property rights, labor market
regulations and the development of and access to financial markets have industry-
specific effects on productivity and lead to comparative advantages which are key
to trade participation and value chain integration (see Nunn & Trefler, 2014 for an
overview).

However, global value chains operate at different geographical scales and there
are centripetal and centrifugal forces (Baldwin, 2013; Venables, 1996) that either
drive dispersion or agglomeration. On the one hand, technological progress and ini-
tial productivity levels are key factors driving dispersion (Amador & Cabral, 2016).
On the other hand, high value-added tasks are likely to cluster in space under the
presence of strong local complementarities (Baldwin & Venables, 2013) and this
may favour trading relationships in regional value chains (Cingolani et al., 2018;
Ravenhill, 2014).

While institutions contribute to the emergence of comparative advantages, they
may also favor regional rather than global production networks especially through
deep RTAs (Baldwin, 2011). Their particular importance lies in the fact that they
typically go beyond tariff-based agreements for market access and cover a large
set of policy areas both at and behind the border. Baldwin (2011) labels RTAs as
‘foreign factories for domestic reforms’. This underscores the importance of institu-
tional and legal arrangements to assure property rights, rights of establishment and
antitrust policies. Given the pervasive nature of deep RTAs impacting many pol-
icy areas, functioning national institutions translating the agreements into domestic
legal norms are key (Ruta, 2017). Domestic institutions play a role in the process
of value chain integration. First, institutions affect integration by moderating the
national implementation of an RTA. This requires the adoption of new or the adjust-
ment of existing regulations. Depending on the institutional set up and the quality of
given domestic institutions, they will either tame or enhance their impact on value
chain integration by favoring the development and maintenance of comparative

@ Springer



Journal of Industrial and Business Economics (2023) 50:25-47 29

advantages in some industries, while having little or sometimes even adverse effects
on others.

To sum up, this literature shows that productivity, forward and backward integra-
tion in global value chains are co-determined. Integration itself is driven by compar-
ative advantages and these depend on factor endowments, technological capabilities
and institutions. The literature is less clear on whether the value chain integration
takes place at more regional or global levels.

However, there are opposing forces at work that have so far not been system-
atically studied. Technical progress and technologically complex and sophisticated
products seem to favor global value chain integration, whereas agglomeration econ-
omies and resulting trade complementarities and RTAs support regional value chain
integration. So, whether deep RTAs foster global value chain integration as argued,
for instance, by Laget et al. (2020) will depend on the specific characteristics of the
institutions that interact both with the provisions of the RTAs and the technologi-
cal characteristics. Institutions affect both comparative advantages and the quality
and degree of integration in RTAs. Hence, they play a crucial role in determining
the direction of this integration process. This has not previously been studied. Our
paper examines this question by looking at the impact of EU accession and national
institutions on the direction of value chain integration. We assess their importance
relative to productivity and determinants of comparative advantages.

3 Data and indicators

We use multiple sources to construct indicators at the industry level measuring per-
formance, industry characteristics and the extent of European market integration to
address the research questions. In addition, we use indicators capturing the institu-
tional characteristics of countries in which these industries operate.'

Labor productivity is computed at the industry level using data on deflated value
added per person employed provided by the WIOD database (base year 2010; WIOD
deflators). The sample covers 54 sectors of all 27 current EU member countries,
the United Kingdom, Norway and Switzerland between year 2000 and 2014.> We
use labor productivity because it can be calculated in a straightforward fashion for
a larger number of countries.” It is a single-factor productivity measure. To account
for the sensitivity to changes of other inputs and relative factor prices, we control for
technology and demand shocks at the sector level.

The measures of the forward and backward value chain integration into the EU
have been computed at the industry level using WIOD. The indicators reflect the

! Table 1 in the Online Appendix presents an overview of the dependent variables as well as of all
explanatory variables included in the subsequent regressions and related descriptive statistics.

2 Thus, the sample includes ‘old” EU members, non-EU countries as well as countries that switched
their membership status during the observation period.

3 The literature critical of the use of total factor productivity derived using aggregate production func-
tions should not go unmentioned (Felipe & Fisher, 2003).
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effective economic interrelations within the EU. These indicators have been pro-
posed by Friesenbichler et al. (2021) to study the impact of European integration on
producer prices, and have been constructed as follows: First, the difference between
the value-added share of imported intermediate goods along the value chain from
EU member countries and from non-EU countries is calculated, representing an
industry’s backward integration into the Single Market. The higher the backward
integration indicator, the greater the value-added content of foreign intermediates
from the EU used in domestic production becomes. The benchmark is the value-
added content of non-EU countries. Second, relying on a sector’s value added that
is consumed abroad, a measure of forward integration is constructed. It is defined
as the differences between the value-added share whose final use is in another EU
Member State and whose final use is in an extra-EU country. If an industry’s final
demand is in an EU Member States rather than in non-EU countries, the indicator is
positive (see Appendix).

The analysis uses information about the national EU membership status that cap-
tures legal and institutional aspects that pave the way for economic integration. Fol-
lowing Boheim and Friesenbichler (2016), the indicator (Non-EU Member) is con-
structed as a binary variable. It captures the year in which the final step of accession
takes place, i.e., after accession countries have implemented the Community Acquis
and join the Single Market. Hence, the legal and institutional aspects of the Single
Market can be considered in the analysis.

We argue that there is a two-pronged nexus between domestic institutions and
integration in a regional trade bloc: first, through the transposition of RTA related
provisions into domestic regulations and second, through comparative advantages.
Following the literature (Nunn & Trefler, 2014), we use different measures for the
quality of national institutions related to three dimensions: (1) contracting and prop-
erty rights, (2) labor market regulations, and (3) development of and access to finan-
cial markets.

The first institutional indicator measures de jure and de facto aspects of the rule
of law and is obtained from the World Bank’s Governance Indicators. It captures
perceptions of the extent to which agents have confidence in and abide by socie-
ty’s rules (Kaufmann et al., 2011). It reflects the quality of contract enforcement,
property rights, the police, and the courts, as well as the likelihood of crime and
violence. Higher values indicate better institutions. Second, labor market regulation
indicators by the Fraser Institute account for the presence of minimum wage setting,
hiring and firing regulations, centralized collective bargaining, mandated cost of hir-
ing, mandated cost of worker dismissal, working hours’ regulations and mandatory
conscription (Gwartney et al., 2019). The components are weighted equally. High
values designate labor markets determined by market forces rather than national
regulations.

Third, we account for the functionality of financial markets by including infor-
mation on financial resources provided to the private sector by banks.* The chan-
nels comprise loans, purchases of nonequity securities, and trade credits and other

4 That is deposit taking corporations except central banks.
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accounts receivable that establish a claim for repayment (Beck, 2003; Levine, 2005;
Rajan & Zingales, 1998). Domestic credits to the private sector by banks as a pro-
portion of GDP is obtained from the World Development Indicators database.

The EU-integration of an industry is co-determined by its comparative advan-
tage, and the complementarity of its output to regional value chains. Hence, we use
the standard Balassa index of revealed comparative advantage (Balassa, 1965) and a
sectoral measure of trade complementarity based on the indicator developed for the
country level by Michaely (1996) to control for the impact of specialization on for-
ward and backward integration.’ These measures are calculated for both the manu-
facturing and service sectors using WIOD data.

We use an indicator capturing the average complexity of the exported products
approximating the sectoral specialization. Technological sophistication and the com-
plexity of the involved transactions are potential factors of dispersion in value chain
integration (Gereffi et al., 2005). We use the complexity measure by Klimek et al.
(2012), which captures the technological and human capital intensity of the export-
ing sectors. The complexity scores have been calculated at the level of HS-6-digit
product lines and were aggregated at the sector level using the export share of the
product line, which was calculated using the BACI database (Gaulier & Zignago,
2010).

Labor productivity can be criticized as a measure of economic performance. It is
a single-factor productivity measure which is sensitive to changes in the excluded
inputs and relative factor prices. It is confounded by changes in technology and
the degree of capacity utilization and factor accumulation (Bernard & Jones,
1996; Syverson, 2011). We use multiple control variables to account for potential
bias. Using the WIOD data on hours worked and deflated value added at the sec-
tor level, we first calculate sectoral technology and demand shocks following the
approach proposed by Holzl and Reinstaller (2007). Studies have shown that these
productivity shocks are genuinely autonomous and technology-driven productivity
advances (Alexius & Carlsson, 2005; Francis & Ramey, 2005). Similarly, output
changes induced by (cyclical) fluctuations in demand for the domestic production
allows controlling for variations in labor productivity induced by changes in capac-
ity utilization.

Moreover, we use sectoral Eurostat data on business expenditures on research
and development (BERD) as a percentage of GDP and the share of employees with
tertiary education in the total number of persons employed to control for a sec-
tor’s knowledge intensity. We also include the amount of investments per person
employed from the SBS database by Eurostat to include a proxy for capital.

5 See the Online Appendix details on the calculation of the sectoral trade complementarity index. Note
that the higher the trade complementarity index the more similar is a country to the other EU Member
States.
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4 Empirical strategy

We use a simultaneous system of equations to address the research questions due to
the simultaneous nature of productivity as both a potential driver and an outcome
of value chain integration. We estimate (1) the relationship between labor produc-
tivity and economic integration along the (regional) value chain, and (2) the role
of national institutions on the integration process. Using the forward and backward
integration indicators allows us to (3) differentiate between the effects of upstream
and downstream integration in regional value chains compared to global ones. The
following three equations are estimated simultaneously using a three-stage least
square estimator accounting for endogenous variables and allowing for correlation
of disturbance terms from different equations.

LP;, = By + Py FL + B, BL + Xijtlvl + A+ T+ € @

Fly, = By + BsLPy, + BeLP}, + B,ROL; + BsLMR;, + ByCredit, + p;gnonEU
+ Ml.{flvz + Ajz + Tp + Eijt2’
(I1)
Bl = By + PioLPy + BISLPizjl + P14ROL; + P1sLMR;; + B Credit;,

!
+ ﬁ17n0nEU it + Mijlv?’ + 113 + 3 + 6ijl3’

(IIT)

with €, being a random error term such that E[e,£,] = o}, where k and o indi-
cate the equation number. While equation (I) focuses on competitiveness measured
by labor productivity, LP;;, which varies over countries i and industries j and year f,
equations (IT) and (IIT) describe the level forward and backward integration into the
Single Market, FIj and BI;; respectively. LP;, FI and By are endogenous to the
system.

We use equation (I) to test the first research question, asking how value chain
integration into a regional trade bloc affects sector level labor productivity. Previous
literature reports mixed effects on productivity of forward and backward integration
into the Single Market. A positive sign of B, and 3, would indicate a reduction in
transaction costs due to the Common Market, while a negative sign would indicate
that technology, quality and efficiency improvements from global sourcing outweigh
the positive effects of the regional trade agreement. Xj; is a vector of exogeneous
control variables in the productivity equation. We expect a positive impact of busi-
ness expenditure on R&D, investment and the share of tertiary educated on industry-
level productivity. Technology and demand shocks should correlate positively with
productivity. All three equations include industry and time fixed effects, 4; and 7,,
controlling for unobserved variation at the sector level and over time.

Equation (IT) and (IIT) consider integration as the outcome of both the compara-
tive advantages and competitiveness measured by labor productivity and the institu-
tional environment. In this model, the trade-related integration indicators Fl;; and
Bl are affected by labor productivity and legal or institutional aspects. Yet, the
level of competitiveness could affect integration into the Single Market in a

ijt ijt ijt
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non-linear manner. E.g., more productive firms might source internationally while
less productive firms, lacking capabilities, source regionally (Altomonte & Ottavi-
ano, 2011).° To account for the process of integration at different levels of competi-
tiveness, we include both the sector level-productivity, LP;, as well as its squared
value, LPﬁt, in the equations (II) to (IT). A self-selection of more productive firms
being active in the global value chain (in contrast to regional sourcing) should be
reflected on the aggregate industry level. Thus, the regression model allows for non-
linear effects of labor productivity on integration into the Single Market.

National institutions are measured by the quality of contract enforcement and
property rights, i.e., the rule of law (ROL;), labor market regulations (LMR;,) and
a measure of financial intermediaries’ development, such as the amount of credits
given by banks to the private sector (Credit;). Certainly, the measures for the insti-
tutional framework only vary between countries and over time. To account for the
role of the supranational legal framework driving the economic integration into the
Single market, the binary variable nonEU, is included. It takes on the value of one
in the years in which a country was not an official EU Member State, and zero oth-
erwise. Not being an official EU Member State implies that a country is not (yet)
required to fully implement the Acquis Communautaire.

M, is a vector of control variables that includes a sector’s comparative advan-
tage of a given country, implicitly capturing the complementarity of the output
to regional value chains. Theory suggests that a country whose industrial struc-
ture resembles that of other Member States should be able to integrate easily into
the Single Market. The expected effects of high revealed comparative advantages
on regional value chain integration are ambiguous, however. On the one hand, we
would expect a country’s most efficient sectors or those with unique capabilities or
resources to be more likely to be active globally and thus more integrated into global
value chains. On the other hand, a sector that produces with relative lower marginal
costs might easily find customers within a regional trade block. Buyers will benefit
from lower production costs over and above lower transfer costs.

In a second step, interaction terms between the EU membership dummy and the
measures of the domestic institutional quality are included in equations (II) and
(IIT). These capture the role of EU membership on national institutions, which again
affect the integration into the Single Market. Finally, we control for different moder-
ating effects of national institutions on integration depending on the complexity of
a sector’s product portfolio.” Low-tech and less sophisticated production is expected
to rather occur within the EU. However, these effects might be shaped by national
institutions, like labor market regulations.8

6 While this explanation of the potential endogeneity between market integration and productivity refers
to micro-economic processes, it is plausible that it is also applicable to the industry level, because the
sector data are weighted averages of company level data.

7 We thereby restrict the sample to the manufacturing sector.

8 Multiple robustness checks (limited country sample, 2SLS) support our main results (see Online
Appendix).
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5 Results

We present the regression results of the system of equations in Table 1 excluding
(SEM 1 and SEM 3) and including (SEM 2 and SEM 4) controls for RCA and trade
complementarity in the integration equations.’ The results of equation (I) show that
forward integration into the Single Market negatively affects productivity, while
backward integration is positively related to productivity. Both coefficients are
significant in all specifications. All other control variables’ coefficients show the
expected signs. The higher the share of employees with tertiary education, invest-
ments per person employed, and business expenditures in R&D the higher is indus-
try-level productivity. Technology and demand shocks have a positive impact on
labor productivity. However, the coefficients of demand shocks are not significant.
The regression results of equation (I) is robust to other specifications.

Next, the regression results of equation (Ila) in column SEM 1 reveal that an
industry’s level of productivity has a positive and significant impact on forward inte-
gration into the Single Market. However, the effect decreases with increasing pro-
ductivity as indicated by the negative and significant coefficient of LPﬁt. These rela-
tions are robust in all SEM regressions.

The results for the effects of domestic institutions on integrations are mixed. The
coefficient of Rule of Law is positive and significant in SEM 1, but it turns negative
when RCA and trade complementarity are introduced (SEM 2). The coefficients of
labor market restrictions are positive and significant in all specifications. The more
a labor market is shaped by market forces rather than regulations the higher the level
of forward integration becomes. In contrast, the higher the share of domestic credit
to the private sector by banks in GDP the lower the forward integration into the Sin-
gle Market is. This result is robust in all specifications.

Finally, the coefficient of non-EU membership (i.e., countries that hold acces-
sion candidate status prior to full EU membership) is positive and significant when
controlled for a sector’s RCA and trade complementarity (SEM 2). The results for
backward integration (equation Illa) reflect the results from equation (IIa) in SEM1.
Yet, the indicator for labor market restrictions (LMR;,) loses its significance. The
quality of national institutions has a robust positive impact on backward integra-
tion. The coefficient of Rule of Law is significantly positive in all specifications. The
RCA itself has a statistically significant and negative impact on forward integration.
This suggests that with increasing national comparative advantages sectors become
less integrated regionally, but rather globally. The coefficient of a sector’s trade com-
plementarity is not significantly different from zero in most specifications.

The regression results of equations (IIb) and (IIIb) in column SEM 3 and SEM 4
provide a differentiated picture of the impact of national institutions and EU mem-
bership on economic integration into the Single Market. The negative coefficient of
the interaction term ‘ROL*Non-EU member’ in equation (IIIb) indicates that the
positive effect of high-quality institutions on backward integration is dampened for

9 The first stages pass the Kleibergen-Paap rank LM statistic (for underidentification), the Kleibergen-
Paap rank and the Cragg-Donald Wald F statistic (for weak identification).
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non-EU countries. In contrast, when controlling for a sector’s RCA and trade com-
plementarity, the net effect of Rule of Law on forward integration is significantly
positive for non-EU members, while for Member States the effect remains negative,
though weak. Furthermore, the impact of RCA on backward integration is now sig-
nificantly positive, suggesting that with increasing RCA sectors increase their sourc-
ing activities in regional value chains.

Table 2 reports the results for the manufacturing sector only, where a more spe-
cific indicator on technological specialization can be used. Over and above RCA and
trade complementarity, we use complexity to capture the impact of specialization
on integration. The indicator captures the depth and breadth of the knowledge base
needed to produce the sectoral output.

Columns SEM 1 and SEM 2 in Table 2 show that the overall effect of ‘complex-
ity’ on forward and backward integration in (Ilc) and (Illc) is significantly different
from zero and negative. Industries characterized by more sophisticated and high-
tech product portfolios are less integrated in the Single Market but tend to source
and sell globally. This holds when we control for the sectoral trade complementarity
and RCA. Columns SEM 3 and SEM 4 provide more insights into the interaction of
the degree of complexity of industries, institutions, and their impact on integration
processes. Complexity has a positive impact on forward and on backward integra-
tion, which is dampened and even superposed by national institutions, particularly
labor market flexibility. The more complex the industry’s product portfolio and the
more flexible the domestic labor market are the less integrated the industry is.

Reducing the sample to manufacturing only and controlling for the complexity
of an industry’s product portfolio, we find a significantly positive impact of non-
EU membership on forward integration. This is robust in all specifications and sup-
ports the idea of strong trade relations preceding EU accession. Access to financial
markets has no significant impact on the degree of backward integration, while it
remains important for forward integration. By construction, the complexity indicator
is correlated with RCA, which explains the loss of significance of the coefficient of
RCA. The remaining regression results are robust and comparable to the results for
the total economy presented in Table 1.

6 Discussion

The results for the forward and backward integration into the European Union show
an interesting pattern. From the literature review in Sect. 2 we would expect that
firms in the most productive sectors predominantly source their inputs and their
markets globally. We should therefore expect to see a negative association between
our forward and backward integration measures and the sectoral labor productiv-
ity. The results show that while forward integration has a negative impact on secto-
ral productivity, we observe a positive effect for backward integration. The latter is
considerably larger than the former. Given the value-chain trade structures in which
downstream integration plays a bigger role than forward linkages (see descriptive
statistics in the Appendix), this implies that integration into the EU as a regional
trade bloc has an overall positive effect on productivity.
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Looking at the backward linkages first, prior research shows that trade in imported
inputs has a positive impact on firm level performance and that particularly trade
liberalization has a positive effect on the performance of importing firms (Amiti &
Konings, 2007; Halpern et al., 2015; Kasahara & Rodrigue, 2008; Ramanarayanan,
2020). Our results imply that industries integrating into the EU reap the benefits of
integration mostly through backward integration into that region.

Forward linkages in turn exert the opposite effect on productivity, even though
of considerably smaller magnitude. There may be two possible reasons for this. The
first is that firms in the most productive sectors defy “gravity” (Martin & Mayn-
eris, 2015). Firms in these sectors are able to overcome more easily constraints asso-
ciated with more remote but possibly highly profitable markets such as language
or regulatory barriers, and they will in particular do so, if the markets outside the
regional trade agreement are more profitable. Which leads to the second reason for
the negative association between productivity and forward integration.

This finding may be related to inefficiencies and market distortions related to the
Single Market cumulate downstream markets in the EU. It is in line with the results
reported by Friesenbichler et al. (2021) who, using identical indicators for forward
and backward integration as the ones presently used, show that forward integration
into the EU increases producer prices whereas backward integration decreases them.

This would support the view that coordination problems within deep RTAs can
lead to efficiency losses within the common market (Jorzik & Mueller-Langer,
2020), which in turn will induce firms in the most productive sectors to select mar-
kets outside the RTA. The interests of RTA members are likely to be aligned with
respect to the rules governing the trade bloc’s relationship with outside markets, but
not necessarily the internal market. To protect domestic industries, RTA members
have an incentive to deviate from the treaty, especially in domains where the direct
enforcement of the treaty is difficult. This may result in weaknesses in the legal and
practical implementation of the RTA, including the monitoring and enforcement of
the rules. The elimination of the lacking harmonization of rules and regulations in
the EU Single Market could result in intra-EU trade effects of up to+7.6% (Wolf-
mayr et al., 2019).

For instance, deviations from RTA rules are reflected in national product norms,
safety regulations or phytosanitary standards (Blind et al., 2018). Hence, market
access within the trade bloc comes with compliance costs that may act as entry bar-
riers, which affects the goods consumed within the EU (Dallas et al., 2019). Thus,
the inefficiencies arising from market distortions caused by national deviations from
EU rules propagate downstream. Even though forward integration may have nega-
tive effects, industries still have an incentive to integrate, because its benefits are
largely reaped through backward integration.

The results for the equations with forward and backward integration as dependent
variables shed further light on these linkages. For the factors driving integration into
the RTA we observe a positive, but concave relationship with an industry’s produc-
tivity level. The level of forward and backward integration of industries increases
with productivity. However, for the most productive industries, trade distance and
the market size of nearby trading partner are less important both as a constraint and
a necessary criterion for market selection. As shown by the literature reviewed in
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Sect. 2, more productive firms and industries increasingly source inputs and seek
business opportunities globally. However, the individual mechanisms of how pro-
ductivity and forward and backward integration into the RTA are interconnected can
only be clarified empirically using firm-level data. This remains an open research
questions for the future.

Technological sophistication, the quality of domestic institutions and the extent to
which they are market based seem to play a role in explaining the observed relation
between productivity and forward and backward integration. For the manufacturing
industries, a higher product complexity score, which implies a higher degree of tech-
nological sophistication, is negatively related to both forward and backward integra-
tion. Hence, producers of complex products tend to integrate into global rather than
regional value chains. This indicates that the regional market is either less attractive
for both sourcing input and selling final products, or that the institutional set up of
the RTA does not favor these sectors.

The results show that not being an EU member has a weakly positive effect on
forward integration, especially for manufacturing industries. While the opposite
sign for the coefficient might be expected, the finding is plausible given that EU
accession, like acceding most deep RTAs, is a long and gradual process in which
lead structures in institutional reforms have been documented. Accession countries
are required to implement the Acquis Communautaire, the accumulated legisla-
tion, legal acts and court decisions that constitute the body of European Union law.
This implies domestic reforms and legal provisions to become part of the EU before
becoming an actual member. The incentive structure after the accession changes
insofar that, ceteris paribus, post-accession compliance with EU law is likely to
deteriorate which hampers deeper integration. Once countries have joined, reform
efforts may slow down leading to a partial reversal of value chain integration (Ber-
glof, 2013).

The accession process might entail preceding treaties affecting the legacy of value
chain structures. Agreements like the Pan-European Cumulation System (PECS)
have favored integration into the Common Market through the adoption of common
rules of origin, allowing regional cumulation to occur as early as 1997. Afterwards,
EU producers have increasingly sourced inputs from industries in Central and East-
ern Europe, thereby promoting their forward integration into the EU (Kaminski &
Ng, 2005; Marin, 2006).

The role of domestic institutions in the value chain integration process is mul-
tifaceted as the literature review would suggest. We find that forward integration
into the EU is less attractive for knowledge intensive industries with high levels of
knowledge cumulativeness. The estimated elasticities of the domestic labor mar-
ket institutions have by far the largest impact on forward and backward integration,
especially in manufacturing industries. The general effect is positive, suggesting
that industries located in countries with more flexible, less regulated labor markets
integrate more deeply with respect to both backward and forward linkages. The
literature on the relationship between labor market institutions and trade suggests
that employment protection and stable industrial relations support the constitution
of industry-specific cumulative knowledge bases. This supports the development
of comparative advantages in sectors with complex product portfolios and greater
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export volatility (Bassanini & Ernst, 2002; Costinot, 2009; Cufiat & Melitz, 2010;
Tang, 2012).

Reversely, our results imply that the integration into EU value chains rather favors
industries with less complex product portfolios and a lower degree of knowledge
cumulativeness. However, examining this effect separately for member- and non-
member countries shows a more differentiated outcome. For industries within the
EU, market-based labor markets are an important driver of both forward and back-
ward integration. However, for industries in extra-EU countries, the degree of labor
market flexibility has no significant effect on value chain integration.

More market-based domestic labor market institutions have an adverse effect on
manufacturing sectors producing more complex products. We analyze the relation-
ship between sector’s product complexity and the integration into the Single Mar-
ket, while controlling for the degree of labor market flexibility. The results indicate
a positive baseline effect of complexity on both forward and backward integration.
However, this effect is strongly attenuated for manufacturing industries in coun-
tries with more market-based domestic labor market institutions. Hence, while flex-
ible labor markets favor integration into EU value chains, they adversely affect the
regional integration of more technology intense manufacturing sectors.

The rule of law is important for the domestic implementation of the Acquis Com-
munautaire. Imperfectly enforced contracting and property rights entail higher costs
and uncertainty (Anderson & Marcouiller, 2002). This is particularly important for
industries which rely on relationship-specific investments or which are characterized
by a complex product portfolio, high job task complexity, high levels of intangible
investments and high technology intensity (Antras & Chor, 2013; Chor, 2010; Lev-
chenko, 2007; Nunn, 2007). If low-tech industries integrate into the EU, one would
expect a relatively weak impact of this indicator on forward or backward integra-
tion, while the opposite is expected for high-tech industries. Hence, the integration
of industries with different technological intensities is likely to induce heterogene-
ous effects.

Our results suggest that the heterogeneity may be related to different effects of
the rule of law on forward and backward integration. We find a positive effect of the
indicator on backward integration. This effect is dampened for industries in coun-
tries which were not (yet) Member States. Hence, the effect of the rule of law on
backward integration mostly matters for EU Member States. The results are more
ambiguous for its impact on forward integration, especially when controlling for the
comparative advantage of an industry. Generally, the effects point into the opposite
direction as those for backward integration.

The results for the financial development indicator show that industries located in
countries where banks provide a higher share of domestic credit to the private sector
tend to be less integrated into the Single Market. This particularly holds for less for-
ward integrated industries. Integration into the EU was less attractive for industries
in countries with more developed financial markets. EU integration may therefore
select against industries and companies that are relatively more dependent on exter-
nal financing, i.e. with larger capital expenditures relative to cash flow from opera-
tions (Beck, 2003; Chor, 2010; Svaleryd & Vlachos, 2005).
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Excluding Portugal, Italy, Greece, Spain, and Ireland to account for the potential
effects of the run up to the financial crisis 2008/09 does not change the results for
labor market institutions. Industries with a high cumulative knowledge are typically
capital intensive. Integration into EU value chains is more likely when industries
produce less complex products with a lower degree of knowledge cumulativeness.
Both interaction terms point into the same direction, i.e., this is not driven by the
level of institutional development of the accession countries.

7 Conclusions

We have explored if value chain integration can help explain the unequal distribu-
tion of the economic value generated in the EU. The results presented in this paper
show that the integration into EU value chains has, on average, a positive impact
on economic performance. Yet, underneath the surface the effects of integration are
multifaceted.

On the one hand, our results suggest that market inefficiencies cumulate along
downstream value chains impacting negatively on productivity. This issue has been
recognized by the European Commission, which has called for a completion of the
Single Market in several policy communications over the past years. On the other
hand, our results suggest that the Single Market favors the integration of low-cost
industries with less complex product portfolios and lower levels of knowledge
cumulativeness, while reducing the propensity of the most productive industries to
integrate into the regional trade bloc.

Value chain integration is shaped by national institutions, pointing at the crucial
role of public policies (Kaplinsky, 2000). Differences between Southern Europe and
the rest of the EU become evident. Integration is fostered by flexible labor market
regimes, sound legal institutions and contract enforcement, especially for upstream
supplier relationships. This set-up of the EU relates to the knowledge content of eco-
nomic activities. It promotes the integration of industries with less complex prod-
uct portfolios and lower levels of knowledge cumulativeness. Hence, it promotes
low-cost production in lower cost, catching-up economies of Central and Eastern
Europe. This has adverse effects on the EU’s overall performance. This could be
driven by the characteristics of the EU and the architecture of the Single Market
institutions. Yet, it may also be the result of the interplay of the regional trade agree-
ment’s framework with domestic institutions giving rise to unwanted outcomes.
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