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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 (Wolfmayr 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 convergence. Secondly, different economic 

forces such as technical progress, productivity or agglomeration economies need to be 

considered. They affect convergence and dispersion in both regional and global value chains.  

This paper contributes to the understanding of the sluggish convergence 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 cumulativeness 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. Finally, we examine the contrasting role of 

technological factors and productivity as a driver of integration. 
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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 necessarily an environment where the 

most productive industries thrive. Finally, domestic institutions shape the integration process 

of both non-Member and Member States. Sound domestic institutions favor the integration of 

industries with less 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. 

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. (Friesenbichler & Kuegler, 2022; 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 business activities to other 

countries, on productivity (Amiti & Wei, 2009; Castellani et al., 2015;Grossman et al., 

2008;). Formai and Vergara Caffareli (2016) find that offshoring significantly increases 
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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 productive firms. Firm level studies also shed light on other potential channels 

through which the participation in global value chains translates into higher labor 

productivity (Friesenbichler & Hölzl, 2022). 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; Görg et al., 2008; Goldberg et al., 2010;). 

Trade and value chain integration affect productivity also through learning 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 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 productivity 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 



5 

reaffirmed the role of factor endowments 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 initial 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 institutional and legal arrangements to assure property 

rights, rights of establishment and antitrust policies. Given the pervasive nature of deep RTAs 

impacting many policy areas, functioning national institutions translating the agreements into 

domestic legal norms are key (Laget et al., 2020; 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 

adjustment of existing regulations. Depending on the institutional set up and the quality of 

https://www.sciencedirect.com/science/article/pii/S0022199610000668?casa_token=SKMhJgwXqiQAAAAA:o_9SERRsN_QFGTZairaA8W9TBdrPeC-fNIdGS0YeOo6RRbtwI744adkjb0qDQ0zVlUfQHxrXGw#bb0110
https://www.sciencedirect.com/science/article/pii/S0022199610000668?casa_token=SKMhJgwXqiQAAAAA:o_9SERRsN_QFGTZairaA8W9TBdrPeC-fNIdGS0YeOo6RRbtwI744adkjb0qDQ0zVlUfQHxrXGw#bb0265
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given domestic institutions, they will either tame or enhance their impact on value chain 

integration by favoring the development and maintenance of comparative 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 integration in global 

value chains are co-determined. Integration itself is driven by comparative advantages and 

these depend on factor endowments, technological capabilities and institutions. Whether the 

value chain integration takes place at more regional or global levels is more difficult to 

assess. There are opposing forces at work. Technical progress and technologically complex 

and sophisticated products seem to favor global value chain integration, whereas 

agglomeration economies and resulting trade complementarities and RTAs support regional 

value chain integration. 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. Our paper examines this 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  

Drawing on multiple sources, we construct indicators at the industry level measuring 

performance, industry characteristics and the extent of European market integration to 

address the research questions. In addition, we use indicators capturing the institutional 

characteristics of countries in which these industries operate.5 

Labor productivity is computed at the industry level using data on deflated value added per 

person employed provided by the WIOD database. Value added was deflated using the 

 
5 Fehler! Verweisquelle konnte nicht gefunden werden. 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. 
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industry-level deflators with the base year 2010. The deflators were also obtained from 

WIOD. The sample covers 54 sectors of all 27 current EU member countries, the United 

Kingdom, Norway and Switzerland between year 2000 and 2014.6 We mainly use labor 

productivity because it can be calculated in a straightforward fashion for a larger number of 

countries.7 It is a single-factor productivity measure. To account for the sensitivity of to 

changes in the use 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 as a regional 

trade bloc have been computed at the industry level using WIOD. The indicators of trade-

related market integration reflect the effective economic interrelations within the EU. These 

indicators have been proposed 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 larger this difference, i.e. 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 

 
6 Thus, the sample includes ‘old’ EU members, non-EU countries as well as countries that switched 

their membership status during the observation period.  
7 The literature critical of the use of total factor productivity derived using aggregate production 

functions should not go unmentioned (Felipe & Fisher, 2003).  
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rather than in non-EU countries, the indicator is positive. A detailed description is provided in 

the Online Appendix. 

The analysis uses information about the national EU membership status that captures legal 

and institutional aspects that pave the way for economic integration. Following Böheim and 

Friesenbichler (2016), the indicator (Non-EU Member) is constructed 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. In using the 

information about the official full membership status, 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. We follow the established literature 

(Nunn & Trefler, 2014) and use different measures for the quality of national institutions 

related to three dimensions: (1) contracting and property rights, (2) labor market regulations, 

and (3) development of and access to financial markets. The first country-level indicator 

measures both de jure and de facto aspects of the rule of law and is obtained from the World 

Bank’s Governance Indicators. Using an unobserved components model, it captures 

perceptions of the extent to which agents have confidence in and abide by society'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 hiring, mandated cost of worker dismissal, working hours’ regulations and 

mandatory conscription (Gwartney et al., 2019). The components are weighted equally for 
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transparency and simplicity. High values of this indicator designate labor markets determined 

by market forces rather than national regulations. Third, to account for the functionality of 

financial markets, we include information on financial resources provided to the private 

sector by banks.8 The channels comprise loans, purchases of nonequity securities, and trade 

credits and other 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 

proportion of GDP is obtained from the World Development Indicators database. 

The integration of an industry into a regional trade bloc or global value chains is co-

determined by its comparative advantage 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 forward and backward integration.9 These measures are calculated for both the 

manufacturing and service sectors using WIOD data.  

Additionally, we use an indicator capturing the average complexity of the exported products. 

Technological sophistication and the complexity 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 exporting 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 

 
8 That is deposit taking corporations except central banks 

9 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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product line, which was calculated using the BACI database (Gaulier & Zignago, 2010). By 

construction, this indicator captures characteristics of sectoral specialization. 

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 sector level, we first calculate sectoral technology and demand shocks 

following the approach proposed by Hölzl and Reinstaller (2007). Several 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 capacity 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 sector’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. 

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 (i) the relationship between labor productivity and economic 

integration along the (regional) value chain, and (ii) the role of national institutions on the 

integration process. Using the forward and backward integration indicators allows us to (iii) 

differentiate between the effects of upstream and downstream integration in regional value 
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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. 

LPijt = β0 +  β1FIijt + β2BIijt +  𝑋𝑖𝑗𝑡′𝜈1 + 𝜆𝑗1 + 𝜏𝑡1 + 𝜀𝑖𝑗𝑡1, 
(I) 

FIijt = β4 +  β5LPijt +  β6LPijt
2 +  β7ROLit + β8LMRit + β9Creditit +

β10𝑛𝑜𝑛EU it +  𝑀𝑖𝑗𝑡′𝜈2 + 𝜆𝑗2 + 𝜏𝑡2 + 𝜀𝑖𝑗𝑡2, 

(II) 

BIijt = β11 +  β12LPijt +  β13LPijt
2 +  β14ROLit + β15LMRit + β16Creditit +

β17𝑛𝑜𝑛EU it +  𝑀𝑖𝑗𝑡′𝜈3 + 𝜆𝑗3 + 𝜏𝑡3 + 𝜀𝑖𝑗𝑡3, 

(III) 

with 𝜀𝑖𝑗𝑡𝑘 being a random error term such that Ε[ 𝜀𝑖𝑗𝑡𝑘𝜀𝑖𝑗𝑡𝑜] = 𝜎𝑘𝑜 where k and o indicate the 

equation number. While equation (I) focuses on competitiveness measured by labor 

productivity, LPijt, which varies over countries i and industries j and year t, equations (II) and 

(III) describe the level forward and backward integration into the Single Market, FIijt and 

BIijt respectively. LPijt, FIijt and BIijt 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 β1 and β2 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. Xijt is a vector of exogeneous control variables in the productivity equation. We 

expect a positive impact of business 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, 𝜆𝑗 and 𝜏𝑡, controlling for unobserved variation at the sector level and over time.  
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Equation (II) and (III) consider integration as the outcome of both the comparative 

advantages and competitiveness measured by labor productivity and the institutional 

environment. In this model, the trade-related integration indicators FIijt and BIijt are affected 

by labor productivity and legal or institutional aspects. Yet, the level of competitiveness 

could affect integration into the Single Market in a non-linear manner. E.g., more productive 

firms might source internationally while less productive firms, lacking capabilities, source 

regionally (Altomonte & Ottaviano, 2011).10 To account for the process of integration at 

different levels of competitiveness, we include both the sector level-productivity, LPijt , as 

well as its squared value, LPijt
2 , in the equations (II) to (III). 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 (ROLit), labor market regulations (LMRit) and a measure of financial 

intermediaries’ development, such as the amount of credits given by banks to the private 

sector (Creditit). Certainly, the measures for the institutional 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 it 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 otherwise. Not being an official EU Member State implies that a country is 

not (yet) required to fully implement the Acquis Communautaire. 

 
10 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. 
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𝑀𝑖𝑗𝑡 is a vector of control variables that includes a sector's comparative advantage of a given 

country, implicitly capturing the complementarity of the output to regional value chains. 

Theory suggests that a country whose industrial structure 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 (III). These capture the 

role of EU membership on national institutions, which again affect the integration into the 

Single Market. Finally, we control for different moderating effects of national institutions on 

integration depending on the complexity of a sector’s product portfolio.11 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.12 

5. Results 

We present the regression results of the system of equations in Fehler! Verweisquelle 

konnte nicht gefunden werden. excluding (SEM 1 and SEM 3) and including (SEM 2 and 

SEM 4) controls for RCA and trade complementarity in the integration equations.13 The 

 
11 We thereby restrict the sample to the manufacturing sector. 
12 Multiple robustness checks (limited country sample, 2SLS) support our main results (see Online 

Appendix). 
13 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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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, investments 

per person employed, and business expenditures in R&D the higher is industry-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 (IIa) in column SEM 1 reveal that an industry’s level 

of productivity has a positive and significant impact on forward integration into the Single 

Market. However, the effect decreases with increasing productivity as indicated by the 

negative and significant coefficient of LPijt
2 . These relations 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 Single Market is. This result is robust in all specifications.  

Finally, the coefficient of non-EU membership (i.e., countries that hold accession 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 

IIIa) reflect the results from equation (IIa) in SEM1. Yet, the indicator for labor market 

restrictions (LMRit) loses its significance. The quality of national institutions has a robust 
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positive impact on backward integration. 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 complementarity 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 membership 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 non-EU countries. In contrast, when 

controlling for a sector’s RCA and trade complementarity, 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 significantly positive, suggesting that with increasing RCA sectors 

increase their sourcing activities in regional value chains. 

Fehler! Verweisquelle konnte nicht gefunden werden. reports the results for the 

manufacturing sector only, where a more specific 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 Fehler! Verweisquelle konnte nicht gefunden werden. 

show that the overall effect of ‘complexity’ on forward and backward integration in (IIc) and 

(IIIc) 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 
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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 

integration, 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 supports 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 Fehler! Verweisquelle konnte 

nicht gefunden werden.. 
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Table 1: Three-Stage Least Squares Regression Results (Total Economy) 

 

Notes. Time and industry fixed effects; Bootstrapped standard errors; t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001. 

Explanatory variables (I) (IIa) (lIIa) (I) (IIa') (lIIa') (I) (IIb) (lIIb) (I) (IIb') (lIIb')

ln(FI ) -2.662*** -2.092*** -3.182*** -2.830***

(-7.88) (-5.13) (-8.59) (-6.15)

ln(BI) 5.092*** 2.608*** 6.454*** 4.535***

(10.39) (4.80) (13.66) (8.54)

Technology shock 0.0891*** 0.0928*** 0.104*** 0.118***

(12.41) (14.77) (11.73) (17.11)

Demand shock -0.000587 -0.00529 -0.000839 -0.00880

(-0.08) (-0.87) (-0.10) (-1.13)

ln(Investment per person employed) 0.00965*** 0.0153*** 0.00678 0.00978**

(3.44) (5.66) (1.91) (2.86)

ln(Share of teriary educated employed) 0.616*** 0.526*** 0.611*** 0.494***

(9.50) (8.07) (7.80) (5.62)

ln(BERD in % of GDP) 0.0572*** 0.0605*** 0.0448*** 0.0433***

(18.33) (22.44) (12.01) (10.35)

ln(LP) 4.141*** 3.729*** 3.877*** 3.339*** 4.821*** 4.644*** 4.237*** 4.400***

(5.62) (5.32) (6.19) (4.97) (6.39) (6.27) (6.68) (6.06)

ln(LP)^2 -0.201*** -0.181*** -0.183*** -0.161*** -0.232*** -0.224*** -0.201*** -0.213***

(-5.80) (-5.50) (-6.20) (-5.12) (-6.48) (-6.38) (-6.67) (-6.21)

ln(ROL) 0.0250** 0.0489*** -0.0337* 0.0439*** 0.0342 0.113*** -0.0592* 0.123***

(2.62) (5.06) (-2.42) (3.91) (1.91) (7.39) (-2.55) (8.26)

ln(LMR) 0.197*** 0.0619* 0.224*** 0.0169 0.218*** 0.108*** 0.201*** 0.0734**

(7.56) (2.39) (7.08) (0.72) (7.74) (4.17) (7.55) (2.84)

ln(Credit) -0.132*** -0.0298*** -0.178*** -0.0553*** -0.129*** -0.0373*** -0.154*** -0.0467***

(-12.27) (-4.65) (-10.73) (-4.52) (-12.70) (-5.23) (-11.42) (-5.59)

Non-EU member 0.0119 -0.0333 0.105*** -0.00128 0.183 0.157 0.161 0.145

(0.56) (-1.89) (4.59) (-0.05) (0.82) (0.88) (0.77) (0.81)

ln(ROL)*Non-EU member -0.0139 -0.107*** 0.0766*** -0.113***

(-0.76) (-6.96) (3.37) (-8.14)

ln(LMR)*Non-EU member -0.0205 -0.0244 0.0346 -0.0464

(-0.22) (-0.35) (0.38) (-0.66)

ln(Credit)*Non-EU member -0.0345 -0.0427 -0.0316 -0.0293

(-1.23) (-1.58) (-1.21) (-1.08)

ln(Trade complementarity) -0.000194 -0.00398 -0.00114 -0.00635*

(-0.09) (-1.92) (-0.49) (-2.47)

ln(RCA) -0.0883*** 0.00506 -0.0667*** 0.0336**

(-5.73) (0.35) (-4.48) (3.19)

Constant 11.38*** -20.63*** -18.97*** 11.12*** -19.72*** -16.83*** 11.45*** -24.30*** -23.83*** 11.18*** -21.57*** -22.36***

(110.28) (-5.31) (-5.10) (133.26) (-6.03) (-4.74) (96.18) (-6.15) (-6.11) (106.21) (-6.50) (-5.84)

Observations

SEM 2 SEM 4

18358 1835818358 18358

SEM 1 SEM 3
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Table 2: Three-Stage Least Squares Regression Results (Manufacturing Sector) 

 

Notes. Time and industry fixed effects; Bootstrapped standard errors; t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001. 

Explanatory variables (I) (IIc) (lIIc) (I) (IIc') (lIIc') (I) (IId) (lIId) (I) (IId') (lIId')

ln(FI ) -3.855*** -1.935*** -3.696*** -1.614***

(-7.27) (-4.68) (-6.70) (-3.58)

ln(BI) 5.103*** 1.830*** 5.098*** 1.825***

(12.04) (5.11) (12.35) (5.06)

Technology shock 0.0909*** 0.0959*** 0.0913*** 0.0930***

(8.15) (10.15) (8.20) (9.62)

Demand shock 0.0123 0.00757 0.0115 0.00744

(1.03) (0.85) (0.95) (0.84)

ln(Investment per person employed) 0.0175*** 0.0274*** 0.0173*** 0.0270***

(3.63) (7.24) (3.59) (7.20)

ln(Share of teriary educated employed) 0.677*** 0.670*** 0.702*** 0.734***

(6.89) (8.26) (6.77) (8.19)

ln(BERD in % of GDP) 0.0516*** 0.0591*** 0.0521*** 0.0598***

(11.80) (18.18) (12.17) (18.59)

ln(LP) 4.755*** 6.170*** 3.485*** 4.490*** 4.775*** 6.112*** 3.334*** 4.238***

(7.00) (6.85) (7.60) (8.83) (7.13) (6.83) (7.76) (9.00)

ln(LP)^2 -0.230*** -0.299*** -0.165*** -0.219*** -0.231*** -0.297*** -0.159*** -0.207***

(-7.22) (-7.06) (-7.56) (-9.06) (-7.35) (-7.03) (-7.80) (-9.30)

ln(ROL) 0.0269* 0.0635*** -0.0251* 0.0607*** 0.116* 0.148* 0.0530 0.163*

(2.38) (4.04) (-2.21) (3.94) (2.18) (2.24) (1.15) (2.46)

ln(LMR) 0.291*** 0.275*** 0.276*** 0.138*** 0.891*** 0.975*** 0.702*** 0.640***

(6.12) (4.87) (7.54) (3.64) (5.26) (4.60) (5.60) (5.03)

ln(Credit) -0.0859*** -0.00572 -0.141*** -0.0263 -0.0266 0.146 -0.143*** 0.0667

(-9.68) (-0.55) (-9.74) (-1.44) (-0.49) (1.77) (-3.57) (1.06)

Non-EU member 0.0778** 0.0341 0.128*** 0.0485 0.0767** 0.0329 0.108*** 0.0357

(2.85) (1.13) (4.94) (1.77) (2.79) (1.08) (3.89) (1.30)

ln(Complexity) -0.233** -0.294* -0.203*** -0.184* 1.244** 1.840** 0.600* 1.280***

(-2.66) (-2.29) (-3.50) (-2.21) (3.19) (3.27) (2.03) (3.46)

ln(Complexity)*ln(ROL) -0.103 -0.100 -0.0781 -0.113

(-1.85) (-1.52) (-1.78) (-1.82)

ln(Complexity)*ln(LMR) -0.658*** -0.775*** -0.467*** -0.570***

(-4.61) (-4.27) (-4.23) (-5.11)

ln(Complexity)*ln(Credit) -0.0618 -0.158 0.0136 -0.0881

(-1.09) (-1.89) (0.35) (-1.54)

ln(Trade complementarity) 0.00646 0.00780 0.00909* 0.00938*

(1.54) (1.69) (2.09) (2.01)

ln(RCA) -0.0357* 0.0353 -0.0215 0.0487*

(-2.55) (1.90) (-1.24) (2.40)

Constant

Observations

SEM 4

9211 9211

SEM 1 SEM 3

9211 9211

SEM 2

11.67*** 11.22*** 11.67*** 11.24***

(95.36) (109.04) (93.18) (109.32)
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6. Discussion 

The results for the forward and backward integration into the European Union show an 

interesting pattern. While forward integration has a negative impact on sectoral productivity, 

we uncover 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.  

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. 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). 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 
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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 % (Wolfmayr 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 barriers, 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 negative effects, industries still have an incentive to 

integrate, because its benefits are largely reaped through backward integration.  

The results of the factors driving integration into the RTA point toward a positive, but 

concave relationship with an industry’s productivity 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 Section 2, more productive firms and industries increasingly source 

inputs and seek business opportunities globally. 

For the manufacturing industries, a higher product complexity score, which implies a higher 

degree of technological sophistication, is negatively related to both forward and backward 

integration. 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 
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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 legislation, 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 (Berglof, 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 Eastern 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 multifaceted 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 market 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 
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advantages in sectors with complex product portfolios and greater export volatility (Bassanini 

& Ernst, 2002; Costinot, 2009; Cuñat & 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 backward 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 relationship 

between sector’s product complexity and the integration into the Single Market, 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 countries with more market-based 

domestic labor market institutions. Hence, while flexible 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 Communautaire. 

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 

(Antràs & Chor, 2013; Chor, 2010; Levchenko, 2007; Nunn, 2007). If low-tech industries 

integrate into the EU, one would expect a relatively weak impact of this indicator on forward 
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or backward integration, while the opposite is expected for high-tech industries. Hence, the 

integration of industries with different technological intensities is likely to induce 

heterogeneous 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 countries 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 forward 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 external financing, i.e. with larger capital 

expenditures relative to cash flow from operations (Beck, 2003; Chor, 2010; Svaleryd & 

Vlachos, 2005).  

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.  
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7. Conclusions 

We have explored if value chain integration can help explain the unequal distribution 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 economic activities. It promotes the 

integration of industries with less complex product 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 

agreement’s framework with domestic institutions giving rise to unwanted outcomes. 
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Online Appendix 

Data and Descriptive Statistics 

TABLE1 

Descriptive statistics 

  Mean Standard Dev. Min. Max. Obs. 

Endogenous variables           

Labour productivity 9,7164 273,351 -69,373 9,161,009 23,208 

Forward integration 0.05 0.28 -0.97 0.95 22,581 

Backward integration 0.11 0.22 -0.90 0.74 22,607 

Exogenous variables           

Non-EU member 0.22 0.41 0.00 1.00 24,300 

Rule of Law (ROL) 1.15 0.64 -0.27 2.12 22,680 

Labour market restrictions 6.15 1.19 2.87 8.48 24,138 

Domestic credit to private sector 92.47 46.72 0.19 255.19 21,492 

Complexity 2.58 0.72 0.00 4.89 12,551 

Revealed comparative advantage (RCA) 1.09 1.00 0.00 20.51 24,300 

Trade complementarity 45.22 23.37 0.00 93.54 24,300 

Technology shock 0.00 1.00 -3.44 3.41 19,538 

Demand shock 0.00 1.00 -3.25 3.24 19,538 

Investment per employee (in tsd. EUR) 17.68 54.36 0.00 3,823.50 24,300 

Share of tertiary educated employed 0.27 0.09 0.08 0.49 24,300 

BERD in % of GDP 0.05 0.11 0.00 7.39 24,300 

 

Computing Value Chain Integrating 

To capture the structure of production, we draw on input-output data which quantifies the 

flows of goods and services between countries and industries (Timmer et al., 2014). We use a 

novel set of trade-based measures of integration in the EU which on the one hand keep apart 

the geographic distribution of value chain linkages, and that on the other hand distinguish 

between up- and downstream relationships in the value chain. To compute either value chain 

indicator, we use data at the industry-level from the World Input-Output Database (WIOD) 

covering the period 2000-2014 (Dietzenbacher et al., 2013). We do not consider domestic 

sourcing or consumption. To calculate an industry’s level of upstream value chain 

integration, i.e. backward linkages, we use the value-added share of imported intermediate 

goods along the value chain. This value-added share is split into the share of a sector’s use of 
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intermediary goods along the value chain from other EU member states (Backward EU) and 

non-EU countries (Backward Non-EU) in the industry’s (total induced) value added.  

The backward-integration indicator hinges on the partitioning of the induced value added 

(IVA). The IVA is defined as 

IVA = vLf  (A1) 

Where vector f denotes a sector’s value of final demand in a given country and year, v is the 

value-added per unit of production (diagonal matrix) and L stands for the Leontief inverse. 

The Leontief inverse incorporates the structure of direct and intermediate inputs for the 

production process meeting the final demand. The vector IVA contains the value-added 

shares of all industries and countries required to produce the considered output at the sector-

country level (Johnson and Noguera, 2012). These are split into the domestic and the foreign 

value-added shares. The foreign value-added share is partitioned again to calculate the EU 

and non-EU share of foreign IVA (which sum up to 100%). Finally, the backward-integration 

indicator is obtained by subtracting the EU share from the non-EU share, i.e. a potential 

‘surplus’ or ‘shortage’ of backward integration within the Single Market is calculated as the 

difference between the EU share of foreign IVA and the non-EU-share of foreign IVA. In 

other words, greater upstream integration is measured by more value added which is sourced 

from countries within the EU in relation to non-EU countries.  

To compute the forward integration indicator, we again start from the IVA formula, but here 

the computation of the indicator relies on the partitioning of the final demand vector. In a first 

step, the value added induced by foreign (EU and non-EU) countries is calculated according 

to equation (A1). Next, only the valued added induced by final demand from other EU 

members is considered. Then, only the value added induced by final demand from non-EU-

countries is computed. Based on this we can calculate the share of IVA by final demand from 

other EU members in IVA by final foreign demand as well as the respective share including 

only non-EU members. Last and analogously to backward integration, forward integration is 

then defined as the differences of the IVA share which is used either in another EU Member 

State or in an extra-EU country. If an industry’s demand in EU Member States outweighs its 

demand in non-EU countries, the indicator is positive.  

Indicator for sectoral trade complementarity 

The indicator for sectoral trade complementary is based on the approach proposed by 

Michaely (1996). Accordingly, the complementarity of sector 𝑘 from country 𝑗 to imports of 

EU countries (𝐸𝑈 set of all EU countries) is defined as 
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𝑐𝑘
𝑗

= 100 (1 − ∑
|(𝑚𝑘

𝑖 − 𝑥𝑘
𝑗
)|

max (𝑚𝑘
𝑖 , 𝑥𝑘

𝑗
)

𝑉𝐴𝑆𝑘
𝑖

𝑖∈𝐸𝑈 

), 

 

where 

• 𝑚𝑘
𝑖  equals import share of sector 𝑘 in total imports of country 𝑖,  

• 𝑥𝑘
𝑗
 equals the export share of sector 𝑘 in total exports from country 𝑗, 

• 𝑉𝐴𝑆𝑘
𝑖  equals the value added share of country 𝑖 and sector 𝑘 in total value added of sector 𝑙 in the EU. 

 

Robustness Check 

Robustness checks have been carried out for a subsample of countries excluding the so-called 

PIGS-countries (Portugal, Italy, Greece and Spain) and Ireland. These countries have been hit 

hard by the financial crisis 2008/09 and are arguably less integrated into value chains. The 

results of equation (I) are robust with regard to another sample composition in all 

specifications (TABLE 2 and TABLE 3). The negative effect of forward integration and the 

positive effect of backward integration on labour productivity remain highly significant in all 

specifications. Similarly, also for the reduced sample higher productivity is related to higher 

levels of integration into the RTA and this positive effect again decreases with increasing 

productivity levels. However, some results for the impact of institutions on integration 

change. The role of Rule of Law and labour market regulations for integration is primarily 

driven by Southern European countries and Ireland, because the coefficients turn insignificant 

in the reduced sample in all equations for forward and backward integration. However, the 

functionality of financial markets remains important for integration, especially for non-EU 

countries, which is indicated by the significant interaction term between non-EU membership 

and credits from banks to the private sector. Trade complementarity and RCA do not affect 

the degree of forward or backward integration in the reduced sample. 

Reducing the sample further to manufacturing industries and controlling for the complexity 

of the product portfolio shows largely unchanged results (TABLE 3). The impact of labour 

market flexibility on the degree of integration is significantly positive. Complexity affects 

integration into the Single Market, which is pronounced in the backward integration equation. 

Similar to the results based on the larger sample in TABLE 1 in the paper, the positive effects 

of labour markets flexibility on integration into the Single Market are reduced - or even 

reversed - in industries characterised by highly complex product portfolios. Moreover, while 
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access to financial markets and Rule of Law have no impact on integration in general, this no 

longer holds for industries with highly complex products, particularly for backward 

integration. We find that the positive effect of complexity on backward integration into the 

Single Market is significantly dampened by institutional quality and access to bank credits. 

The results are comparable to the results of the full sample for the manufacturing sector 

(TABLE 2 in the paper).  

The three-stage least squares (3SLS) approach used to estimate the system of equations has 

one caveat. All estimated parameters depend on the consistency of the covariance matrix 

estimates. If one of the three equations was misspecified and the estimated error covariance 

was therefore inconsistent, the coefficients of the 3SLS approach would be biased and 

inconsistent. Hence, in TABLE 4 and TABLE 5 we use a two-stage least squares (2SLS) 

estimation approach and estimate each equation of the system separately as a robustness 

check. Without the covariance matrix estimation, the 2SLS estimates are still consistent, but 

less efficient than their 3SLS counterparts. The results are largely robust in terms of the signs 

of the coefficients and their significance. Only the coefficient of RCA switches signs in some 

integration estimations. This is particularly pronounced when the sample is reduced to 

manufacturing industries. In this case, trade complementarity has a significant and positive 

impact on forward and backward integration into the Single Market, while the coefficient of 

non-EU membership starts to fluctuate and loses its significance in some specifications. All 

other main coefficients we focus on are robust. 
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TABLE 2 

Three-stage least squares regression results (without PIGS and Ireland, total economy) 

 
Notes: Time and industry fixed effects; Bootstrapped standard errors; t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001 

Explanatory variables (I) (IIa) (lIIa) (I) (IIa') (lIIa') (I) (IIb) (lIIb) (I) (IIb') (lIIb')

ln(FI ) -3.170*** -3.461*** -4.325*** -4.889***

(-8.12) (-7.38) (-10.02) (-10.28)

ln(BI) 6.578*** 5.311*** 8.041*** 7.207***

(16.70) (10.52) (22.24) (18.04)

Technology shock 0.0721*** 0.0840*** 0.0876*** 0.105***

(7.66) (9.59) (7.71) (8.67)

Demand shock -0.00364 -0.00925 -0.00433 -0.0138

(-0.43) (-1.16) (-0.49) (-1.53)

ln(Investment per person employed) 0.00546 0.0104** 0.00594 0.00991*

(1.45) (2.89) (1.41) (2.30)

ln(Share of teriary educated employed) 0.922*** 0.652*** 0.749*** 0.434**

(7.89) (5.40) (5.69) (3.08)

ln(BERD in % of GDP) 0.0486*** 0.0504*** 0.0355*** 0.0293***

(9.63) (10.25) (7.00) (6.59)

ln(LP) 8.436*** 7.656*** 8.361*** 7.235*** 9.359*** 7.984*** 9.297*** 7.618***

(5.39) (5.68) (5.17) (5.48) (5.84) (5.87) (5.63) (5.58)

ln(LP)^2 -0.408*** -0.367*** -0.401*** -0.348*** -0.451*** -0.383*** -0.445*** -0.366***

(-5.51) (-5.77) (-5.27) (-5.59) (-5.96) (-5.95) (-5.76) (-5.70)

ln(ROL) 0.00284 0.0114 -0.0279 0.0158 0.0109 0.0783 -0.0512 0.0826

(0.18) (0.78) (-1.35) (1.00) (0.22) (1.87) (-0.81) (1.73)

ln(LMR) 0.0824 0.0355 0.106 0.00557 0.0739 0.0540 0.0705 0.0354

(1.66) (0.84) (1.94) (0.13) (1.53) (1.35) (1.46) (0.90)

ln(Credit) -0.0829*** -0.00295 -0.0998*** -0.00904 -0.0544* 0.00218 -0.0563* -0.00369

(-4.57) (-0.20) (-4.41) (-0.60) (-2.53) (0.12) (-2.50) (-0.21)

Non-EU member -0.0608* -0.0354 -0.000820 -0.0365 0.220 0.272 0.279 0.257

(-2.11) (-1.46) (-0.02) (-1.46) (0.71) (1.07) (0.93) (1.05)

ln(ROL)*Non-EU member -0.00394 -0.0819 0.0528 -0.0834

(-0.08) (-1.92) (0.82) (-1.76)

ln(LMR)*Non-EU member 0.194 0.124 0.219 0.102

(1.53) (1.22) (1.67) (0.98)

ln(Credit)*Non-EU member -0.154** -0.138** -0.165** -0.125*

(-2.64) (-2.82) (-2.72) (-2.57)

ln(Trade complementarity) -0.000305 0.000845 -0.000417 -0.000155

(-0.07) (0.24) (-0.09) (-0.04)

ln(RCA) -0.0531 0.0149 -0.0370 0.0226

(-1.78) (0.72) (-1.17) (1.02)

Constant 11.68*** -42.63*** -39.35*** 11.35*** -42.58*** -37.06*** 11.58*** -47.60*** -41.10*** 11.21*** -47.58*** -39.11***

(81.14) (-5.17) (-5.55) (82.06) (-4.98) (-5.32) (68.70) (-5.63) (-5.74) (64.71) (-5.42) (-5.42)

Observations

SEM 4

14943

SEM 3SEM 1

14943 14943

SEM 2

14943



36 

TABLE 3 

Three-stage least squares regression results (without PIGS and Ireland, manufacturing sector) 

 
Notes: Time and industry fixed effects; Bootstrapped standard errors; t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001 

Explanatory variables (I) (IIc) (lIIc) (I) (IIc') (lIIc') (I) (IId) (lIId) (I) (IId') (lIId')

ln(FI ) -3.272*** -3.203*** -3.320*** -3.123***

(-6.51) (-4.58) (-5.37) (-4.69)

ln(BI) 4.910*** 3.541*** 4.615*** 3.397***

(10.27) (6.06) (8.27) (6.06)

Technology shock 0.0558** 0.0891*** 0.0577** 0.0905***

(3.12) (6.53) (3.22) (7.03)

Demand shock 0.0143 0.00785 0.0115 0.00617

(1.00) (0.77) (0.69) (0.60)

ln(Investment per person employed) 0.0156* 0.0202*** 0.0190* 0.0214***

(2.33) (3.90) (2.39) (4.19)

ln(Share of teriary educated employed) 1.152*** 0.902*** 1.059*** 0.883***

(5.81) (6.43) (4.43) (6.64)

ln(BERD in % of GDP) 0.0498*** 0.0537*** 0.0509*** 0.0546***

(8.45) (9.50) (8.58) (9.55)

ln(LP) 10.74* 19.98*** 8.888** 13.29*** 11.35* 20.55*** 8.468*** 12.35***

(2.50) (4.33) (3.24) (4.49) (2.30) (3.65) (3.56) (4.81)

ln(LP)^2 -0.515* -0.954*** -0.427** -0.642*** -0.544* -0.982*** -0.407*** -0.597***

(-2.52) (-4.33) (-3.23) (-4.49) (-2.31) (-3.65) (-3.55) (-4.82)

ln(ROL) -0.0171 -0.0280 -0.0248 0.0265 0.113 0.176 0.101 0.225*

(-0.76) (-0.86) (-1.51) (1.10) (1.87) (1.71) (1.48) (2.04)

ln(LMR) 0.296** 0.502*** 0.206*** 0.164* 1.177 2.362** 0.756* 1.076**

(2.63) (3.81) (3.66) (2.06) (1.87) (3.05) (2.56) (2.76)

ln(Credit) -0.0447 0.0693 -0.0397 0.109* 0.224 0.653** 0.138 0.497**

(-1.61) (1.67) (-1.07) (2.57) (1.32) (2.89) (1.21) (3.05)

Non-EU member 0.0318 0.112 0.0424 0.0230 0.0571 0.142 0.0449 0.0209

(0.67) (1.69) (1.14) (0.46) (1.01) (1.80) (1.29) (0.45)

ln(Complexity) -1.203* -2.193*** -0.984** -1.388*** 1.787 4.298** 1.071 2.519**

(-2.56) (-4.08) (-3.20) (-3.33) (1.56) (2.85) (1.63) (2.70)

ln(Complexity)*ln(ROL) -0.167* -0.251* -0.149* -0.229*

(-2.08) (-2.13) (-2.06) (-2.06)

ln(Complexity)*ln(LMR) -0.940 -2.000** -0.609* -1.025**

(-1.69) (-2.86) (-2.11) (-2.66)

ln(Complexity)*ln(Credit) -0.279 -0.607** -0.185* -0.404**

(-1.81) (-2.96) (-1.98) (-2.84)

ln(Trade complementarity) 0.0450 0.101** 0.0383 0.0905**

(1.75) (3.07) (1.61) (2.99)

ln(RCA) 0.00704 0.0876** 0.0217 0.114***

(0.32) (2.96) (0.86) (3.30)

Constant

Observations

SEM 4

7411 7411

SEM 1 SEM 3

7411 7411

SEM 2

12.02*** 11.66*** 11.89*** 11.62***

(49.37) (64.34) (40.11) (65.70)
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TABLE 4 

Two-stage least squares regression results (total economy) 

 
Notes: Time and industry fixed effects; Bootstrapped standard errors; t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001 

Explanatory variables (I) (IIa) (lIIa) (I) (IIa') (lIIa') (I) (IIb) (lIIb) (I) (IIb') (lIIb')

ln(FI ) -2.498*** -2.027*** -2.952*** -2.654***

(-7.87) (-5.24) (-8.45) (-6.28)

ln(BI) 4.945*** 2.538*** 6.088*** 4.178***

(10.58) (4.88) (13.91) (8.69)

Technology shock 0.0818*** 0.0826*** 0.0814*** 0.0820***

(7.64) (9.70) (6.73) (8.08)

Demand shock -0.00547 -0.00530 -0.00581 -0.00576

(-0.57) (-0.71) (-0.53) (-0.64)

ln(Investment per person employed) 0.0242*** 0.0208*** 0.0255*** 0.0227***

(6.56) (7.45) (6.11) (6.93)

ln(Share of teriary educated employed) 0.751*** 0.579*** 0.774*** 0.618***

(14.01) (10.72) (12.29) (9.30)

ln(BERD in % of GDP) 0.0472*** 0.0575*** 0.0421*** 0.0503***

(13.18) (16.96) (11.36) (13.85)

ln(LP) 5.359*** 3.358*** 4.835*** 3.392*** 6.081*** 4.121*** 5.749*** 4.168***

(5.84) (5.06) (5.50) (4.96) (6.36) (5.72) (6.40) (5.82)

ln(LP)^2 -0.262*** -0.162*** -0.239*** -0.164*** -0.295*** -0.198*** -0.280*** -0.201***

(-6.06) (-5.20) (-5.80) (-5.13) (-6.46) (-5.78) (-6.52) (-5.89)

ln(ROL) 0.0376** 0.0451*** 0.0512*** 0.0485*** 0.0748** 0.0964*** 0.0914** 0.1000***

(2.93) (5.39) (3.76) (5.15) (3.06) (6.90) (3.11) (5.90)

ln(LMR) 0.324*** 0.0234 0.291*** 0.0206 0.348*** 0.0542* 0.330*** 0.0536*

(9.19) (0.96) (8.89) (0.84) (9.86) (2.12) (10.17) (2.19)

ln(Credit) -0.0575*** -0.0526*** -0.0400*** -0.0478*** -0.0667*** -0.0633*** -0.0586*** -0.0614***

(-5.88) (-8.47) (-3.63) (-6.72) (-6.01) (-8.09) (-4.40) (-6.90)

Non-EU member -0.0760*** -0.00655 -0.0995*** -0.0125 0.272 0.120 0.283 0.126

(-3.35) (-0.40) (-4.24) (-0.74) (0.98) (0.70) (1.03) (0.73)

ln(ROL)*Non-EU member -0.0654** -0.0860*** -0.0802** -0.0894***

(-2.60) (-5.76) (-2.75) (-5.17)

ln(LMR)*Non-EU member 0.0118 -0.0378 -0.0137 -0.0390

(0.10) (-0.56) (-0.12) (-0.56)

ln(Credit)*Non-EU member -0.0926** -0.0186 -0.0886* -0.0205

(-2.61) (-0.73) (-2.53) (-0.79)

ln(Trade complementarity) -0.00502 -0.00424* -0.00633 -0.00555*

(-1.78) (-2.07) (-1.91) (-2.26)

ln(RCA) 0.0741*** 0.0139 0.0626** 0.0138

(4.58) (1.47) (2.88) (1.08)

Constant 11.48*** -27.17*** -16.98*** 11.16*** -24.19*** -17.08*** 11.59*** -31.10*** -21.00*** 11.33*** -29.20*** -21.20***

(124.88) (-5.60) (-4.83) (137.93) (-5.20) (-4.71) (115.30) (-6.21) (-5.54) (126.25) (-6.22) (-5.64)

Observations

2SLS 4

18358 18358

2SLS 1 2SLS 3

18358 18358

2SLS 2
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TABLE 5 

Two-stage least squares regression results (manufacturing) 

 
Notes: Time and industry fixed effects; Bootstrapped standard errors; t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001

Explanatory variables (I) (IIc) (lIIc) (I) (IIc') (lIIc') (I) (IId) (lIId) (I) (IId') (lIId')

ln(FI ) -3.628*** -1.867*** -3.488*** -1.558***

(-7.82) (-4.67) (-7.18) (-3.57)

ln(BI) 5.081*** 1.810*** 5.058*** 1.809***

(13.71) (5.11) (14.01) (5.08)

Technology shock 0.0821*** 0.0830*** 0.0821*** 0.0830***

(6.24) (9.99) (6.35) (10.12)

Demand shock -0.0119 -0.00443 -0.0113 -0.00309

(-0.71) (-0.41) (-0.70) (-0.30)

ln(Investment per person employed) 0.0459*** 0.0380*** 0.0453*** 0.0367***

(7.33) (9.09) (7.18) (8.65)

ln(Share of teriary educated employed) 0.821*** 0.706*** 0.845*** 0.765***

(11.53) (9.24) (11.27) (9.13)

ln(BERD in % of GDP) 0.0305*** 0.0523*** 0.0310*** 0.0531***

(4.94) (13.85) (5.24) (13.87)

ln(LP) 5.927*** 5.733*** 3.409*** 4.477*** 5.923*** 5.652*** 3.173*** 4.216***

(6.96) (6.35) (6.74) (8.45) (6.98) (6.39) (6.74) (8.62)

ln(LP)^2 -0.289*** -0.277*** -0.171*** -0.220*** -0.289*** -0.274*** -0.160*** -0.208***

(-7.17) (-6.49) (-7.15) (-8.77) (-7.20) (-6.53) (-7.23) (-8.98)

ln(ROL) 0.0362** 0.0600*** 0.0546*** 0.0744*** 0.123 0.145* 0.162* 0.178**

(2.62) (4.00) (4.74) (5.12) (1.82) (2.39) (2.32) (2.66)

ln(LMR) 0.444*** 0.218*** 0.300*** 0.142*** 1.226*** 0.840*** 0.874*** 0.665***

(7.55) (3.78) (8.24) (3.65) (5.41) (4.07) (6.94) (5.21)

ln(Credit) -0.0287** -0.0270* 0.000819 -0.00195 0.108 0.0920 0.0947 0.100

(-2.68) (-2.48) (0.07) (-0.15) (1.37) (1.14) (1.78) (1.57)

Non-EU member 0.0178 0.0565* -0.0386 0.0199 0.0186 0.0562* -0.0441* 0.0144

(0.62) (2.08) (-1.80) (0.84) (0.64) (2.05) (-2.21) (0.62)

ln(Complexity) -0.314* -0.264* -0.138 -0.173* 1.910*** 1.573** 1.496*** 1.406***

(-2.53) (-2.21) (-1.76) (-2.02) (3.46) (2.91) (4.57) (3.66)

ln(Complexity)*ln(ROL) -0.103 -0.100 -0.123 -0.119

(-1.47) (-1.65) (-1.75) (-1.83)

ln(Complexity)*ln(LMR) -0.865*** -0.692*** -0.652*** -0.595***

(-4.43) (-4.01) (-5.70) (-5.33)

ln(Complexity)*ln(Credit) -0.143 -0.125 -0.0938 -0.103

(-1.78) (-1.58) (-1.79) (-1.70)

ln(Trade complementarity) 0.0221*** 0.0105* 0.0230*** 0.0113*

(4.51) (2.17) (5.06) (2.33)

ln(RCA) 0.0797*** 0.0552*** 0.0896*** 0.0643***

(5.76) (3.62) (6.03) (4.12)

Constant

Observations

2SLS 4

9211 9211

2SLS 1 2SLS 3

9211 9211

2SLS 2

11.68*** 11.21*** 11.69*** 11.23***

(93.63) (112.12) (94.09) (111.50)


