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Heterogeneous output-employment relationship in the EU: 

The effects of international trade and regulation 

Laura Dargenytė-Kacilevičienė, Mindaugas Butkus, Kristina Matuzevičiūtė 

A B S T R A C T 

Objective: The objective of the article is to assess the impact of economic growth on employment medi-
ated by international trade and regulation, considering the gender-, age- and educational attainment lev-
els of employed in the European Union (EU). 

Research Design & Methods: The analysis incorporates the role of international trade and its interaction with 
regulation in 27 European Union countries over the 2000-2020 period, utilizing an unbalanced panel dataset. 
The mediating effect of international trade on employment elasticities specific to gender, age, and educational 
attainment levels is assessed by introducing multiplicative terms involving changes in Gross Domestic Product 
(GDP) and various international trade variables. A three-way interaction model is employed to capture the 
mediating effects of international trade and regulation, i.e. labour market and business regulation, on the 
relationship between output and employment in the EU. 

Findings: The findings suggest that the increased imports and exports in the EU are generally associated with 
a decline in the employment response to economic growth, especially for youth. Notably, we may observe a 
possible positive impact in the context of women’s employment response to economic growth. The results 
confirm the significance of regulation and international trade in strengthening the impact of economic growth 
on employment, especially for highly educated 40-64-year-old women. 

Implications & Recommendations: The study revealed the mediating effect of international trade and regu-
lation on the relationship between output and employment in the EU. The findings indicate that global trade 
plays an important role in decreasing the employment response to economic growth. Policymakers should 
focus on creating adaptive regulatory frameworks to address the relationship between regulation and the 
demand for skilled and unskilled labour as the reaction to output growth when a high volume of imports and 
exports occurs in a country. Strategies to mitigate the negative impact of international trade on employment 
reaction to economic growth need to address issues related to labour productivity growth, emphasising on-
going research on the mediating effect of total factor productivity. 

Contribution & Value Added: Our contribution is to complement the previous research by considering regu-
lation as the factor which simultaneously to international trade can boost the impact of economic growth on 
gender-, age-, and educational attainment level-specific employment in the EU. 
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Keywords: 
output-employment relationship; international trade; labour market and business regu-
lation; three-way interaction model; European Union 

JEL codes:  C23, E24, F16 

Received: 29 December 2023 Revised: 30 March 2024 Accepted: 8 May 2024 

 
Suggested citation:  

Dargenytė-Kacilevičienė, L., Butkus, M., & Matuzevičiūtė, K. (2024). Heterogeneous output-employment rela-
tionship in the EU: The effects of international trade and regulation. Entrepreneurial Business and Economics 

Review, 12(3), 115-140. https://doi.org/10.15678/EBER.2024.120307 

 

INTRODUCTION 

Increasing employment due to economic growth is one of the primary goals of every country. How-
ever, it is observed that many countries face the problem of ‘jobless growth,’ which means that a 
growing economy does not ensure the creation of new jobs. The relationship between economic 
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growth and employment can be measured by employment to output elasticity (Anderson, 2016; 
Dauda & Ajeigbe, 2021), which shows how employment reacts to a 1% increase in output. Analysis 
of the impact of economic growth on employment allowed us to assess whether economic growth 
is related to the growth of jobs, labour productivity, or both. As stated by Kapsos (2006), employ-
ment growth must be met by an equal and opposite decline in labour productivity growth for a given 
change in output. Scientific literature notes that each economy needs a balance between these two 
variables (Perugini, 2009; Dahal & Rai, 2019). However, balancing employment with labour produc-
tivity in a growing economy is quite a challenging problem (Herman, 2011). 

Previous research on output-employment elasticities already indicated that employment reac-
tion to economic growth is heterogeneous across countries (Kapsos, 2006; Burggraeve et al., 2015; 
Slimane, 2015; Ben-Salha & Zmami, 2021; Mihajlović & Marjanović, 2021), regions (Furceri et al., 
2012; Richter & Witkowski, 2014; Ali et al., 2018), time (Kapsos, 2006; Thuku et al., 2019; Adegboye 
et al., 2019) and business cycle phase (Coşar & Yavuz, 2019; Butkus et al., 2022; 2023). The research 
by Dargenyte-Kacileviciene et al. (2022) also revealed the heterogeneity of output-employment 
elasticity across age, gender, and educational attainment levels. The results showed that employ-
ment reaction to output growth is higher for males compared to females, youth compared to other 
age cohorts, and uneducated compared to highly educated. The main question most research ad-
dresses is what factors are the main drivers of this heterogeneity. 

While output-employment elasticity is also closely related to the changes in productivity growth, pre-
vious research focuses on indicators related to both employment and productivity growth. Among these 
factors are economic structure (Ali et al., 2018; Dahal & Rai, 2019; Thuku et al., 2019; Mkhize, 2019; Zaki 
et al., 2020; Ben-Salha & Zmami, 2021; Butkus et al., 2022; 2023), foreign direct investment (Furceri et 

al., 2012; Anderson & Braunstein, 2013; Slimane, 2015; Farole et al., 2017; Adegboye et al., 2019, Dargen-
yte-Kacileviciene et al., 2022), international trade (Kapsos, 2006; Furceri et al., 2012; Anderson & Braun-
stein, 2013; Goaied & Sassi, 2015; Slimane, 2015; Anderson, 2016; Farole et al., 2017; Ghazali & Mouelhi, 
2018; Adegboye et al., 2019; Ben-Salha & Zmami, 2021) and institutional environment (Kapsos, 2006; 
Furceri et al., 2012; Richter & Witkowski, 2014; Ali et al., 2018; Farole et al., 2017; Ben-Salha & Zmami, 
2021; Görg et al., 2023). Butkus et al.’s (2022, 2023) research already revealed that we could define ser-
vice and construction sectors (considering the size of each sector in the economy) as the most employ-
ment-intensive in the EU. The research of Dargenyte-Kacileviciene et al. (2022) also confirmed the weak 
and negative impact of foreign direct investment (FDI) on the output-employment relationship in the EU, 
indicating that FDI is more related to labour productivity growth than employment growth.  

The objective of the article is to assess the impact of economic growth on employment mediated 
by international trade and regulation, considering the gender-, age- and educational attainment levels 
of employed in the EU.  

The literature studying the impact of international trade on employment and the impact of reg-
ulation on employment is ample, but there is a scarcity of research analysing the joint effect of both 
on employment reaction to output changes, especially in the context of the EU. The novelty of the 
article lies in investigating how the regulation together with international trade affects the output-
employment relationship within the EU since various macroeconomic characteristics can simultane-
ously affect this relationship. Another contribution is the analysis of the heterogeneous impact of 
economic and regulatory variables on the employment reaction of different worker cohorts to out-
put growth. The two and three-way interaction models are used to assess the effects of international 
trade and regulation in 27 European Union countries over the period 2000 to 2020, utilizing an un-
balanced panel dataset and applying the Pooled OLS estimator. 

The rest of the article is organised as follows. Firstly, we will summarise theoretical and empir-
ical aspects related to the mediating effect of international trade and regulation on heterogeneous 
output-employment relationship. Next, we will present the estimation strategy and the data. Sub-
sequently, we will discuss the main findings. We will close the article with a conclusion, policy im-
plications and suggestions for future work. 
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LITERATURE REVIEW AND HYPOTHESES DEVELOPMENT 

Extensive previous research has been conducted to investigate the influence of international trade 
separately on economic growth (Fetahi-Vehapi et al., 2015; Keho, 2017; Oppong-Baah et al., 2022) 
or employment (Alkhateeb et al., 2017; Nwosa et al., 2020; Ngouhouo & Nchofoung, 2021). How-
ever, the research investigating the impact of international trade on the relationship between eco-
nomic growth and employment is scarce, especially in the context of the EU. Based on the literature 
that analyses the relationship between international trade, economic growth, and employment, 
several directions i.e. positive or negative impact of international trade on the response of employ-
ment to economic growth can be distinguished. 

The scientific literature emphasizes the positive effect of international trade on employment when 
economic growth accelerates due to a more efficient allocation of resources and aggregate demand 
increases (Pilinkiene, 2016; Asaleye et al., 2017; Van Ha & Tran, 2017). The negative effect occurs if 
exports and imports increase labour productivity, leading to decreased employment (Alkhateeb et al., 
2017; Rath & Ridhwan, 2020). On the other hand, increased productivity can stimulate firms’ compet-
itiveness, or as noted by Pilinkiene (2016), Asaleye et al. (2017), and Van Ha and Tran (2017), can in-
crease the production scale of companies as well as the demand for labour. Alkhateeb et al. (2017) 
indicate that international trade can increase domestic consumption, but imports can also push local 
producers out of the market and thus increase unemployment.  

The impact of international trade on employment is theoretically related to the Heckscher–Ohlin 
model, thus, the benefits of international trade are explained by comparative advantage (Keho, 2017; 
Asaleye et al., 2017; Ghazali & Mouelhi, 2018). According to this model, a higher level of exports can in-
crease employment in labour–abundant exporting countries, but it can also decrease if capital-intensive 
goods are produced and exported (Alkhateeb et al., 2017; Nwosa et al., 2020). As Ngouhouo and Ncho-
foung (2021) note, based on the Heckscher–Ohlin model, trade openness can be assumed to positively 
affect the employment of unskilled labour in developing countries with a relatively large volume of labour 
force. Such countries will specialize in labour-intensive products and import capital-intensive products.  

To achieve cost-effective production of goods compared to other nations, employing a labour 
force with lower wages is crucial. Banerjee and Veeramani (2015) identify four main channels 
through which international trade can have gender-specific employment effects: the cost reduction 
effect, the resource reallocation effect, the technology effect and the scale effect. According to the 
comparative advantage, a higher degree of trade openness results in increased imports, conse-
quently fostering greater competition within the domestic market. This competition encourages lo-
cal companies to minimize their costs by employing women, whose wages are lower compared to 
men. Anderson and Braunstein (2013) emphasize that exports can be related to higher employment 
of women and import competition is more important to employment of men. However, the relative 
demand for women as a labour factor increases to the extent that international trade encourages 
the reallocation of labour resources to sectors in which they have a comparative advantage. Ander-
son (2016), Alkhateeb et al. (2017), and Nwosa et al. (2020) note that the results depend on the 
structure of the economy, i.e. depending on whether a country specializes in the production of la-
bour- or capital-intensive goods. On the contrary, the technology channel is associated with a posi-
tive effect on male employment. As Banerjee and Veeramani (2015) stated, the augmented inflow 
of technology and capital goods facilitated by FDI can lead to an expansion in male employment, if 
male workers possess higher qualifications than females. The scale effect of production due to in-
ternational trade should increase employment for both men and women.  

Kapsos (2006), Furceri et al. (2012), Anderson and Braunstein (2013), Goaied and Sassi (2015), 
Slimane (2015), Anderson (2016), Ghazali and Mouelhi (2018), Ben-Salha and Zmami (2021) as-
sessed the impact of international trade on the employment response to economic growth. Kapsos 
(2006) analysed the effect of economic openness on employment response to economic growth in 
154 countries. The results confirmed the statistically insignificant effect of trade openness on the 
relationship between economic growth and employment. The results of the empirical study also 
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revealed that higher exports in countries are associated with a stronger response of female em-
ployment to economic growth. The author associates these results with relatively cheaper female 
labour. Based on panel data from 90 countries around the world, Slimane (2015) estimated the 
effect of trade openness on the employment reaction to economic growth. The study’s results con-
firmed the negative effect of trade openness and the statistically insignificant impact of exports on 
output-employment elasticities. As the main reason for such results, Slimane identifies the oppor-
tunity for companies to acquire newer technologies that increase labour productivity.  

Ben-Salha and Zmami (2021) assessed the impact of trade openness on employment reaction 
to economic growth in six GCC countries. The results confirmed the positive effect of trade open-
ness (measured by the KOF trade openness index) on output-employment elasticities. Anderson 
(2016) found either a weak or statistically insignificant relationship between trade openness and 
the employment response to economic growth in 80 countries, depending on the model specifica-
tion. Additionally, no significant differences in this effect between genders were found. Furceri et 

al. (2012) conducted a study based on data from 167 countries, confirming that trade openness is 
one of the factors that can explain the heterogeneous effect of economic growth on employment 
across countries. The study results lead to the conclusion that in more developed and closed econ-
omies, employment response to economic growth is stronger. 

Anderson and Braunstein (2013) assessed the impact of international integration on the gender-spe-
cific employment response to economic growth in 145 countries from 1990 to 2010. The study results 
revealed that a deterioration in the terms of trade leads to a lower employment response to economic 
growth for both genders. No statistically significant differences in effects between genders were found 
in this study. Furthermore, Ghazali and Mouelhi (2018) included trade openness and import penetration 
ratio as additional variables to examine their potential impact on the relationship between output and 
employment in Tunisia. The study confirmed that both indicators are associated with a decline in em-
ployment in the country. Goaied and Sassi (2015) analysed changes in sectoral employment to output 
elasticities before and after joining the Free Trade Agreement. The study confirmed that trade liberaliza-
tion in Tunisia strengthened the employment response to growth in the exporting sectors of the econ-
omy. Still, the job creation potential of these sectors remained limited. 

The results of empirical studies provide ambiguous results. We may attribute the differences in the 
impact of trade openness on the relationship between output and employment to the unequal institu-
tional contexts of different nations. As Agyei and Idan (2022) indicate, trade openness depends on the 
quality of institutions and political, legal, economic, and socio-cultural structures. According to Hadhek 
and Mrad (2015), a favourable institutional environment and good governance promote trade by reduc-
ing transaction costs and increasing trust. On the contrary, the low quality of governance, political insta-
bility, and corruption reduce international trade, because they increase the risk and uncertainty associ-
ated with international transactions. Researchers also emphasise that labour market institutions play an 
important role in coordinating the impact of trade liberalisation on labour market outcomes due to 
stricter labour market regulation which determines increased wage costs (Selwaness & Zaki, 2019).  

Other researchers (Parcon, 2008; Radulescu & Robson, 2013; Ketteni & Kottaridi, 2019) emphasize 
that any restrictions lead to the inflexibility of the labour market. Due to the inflexibility of the labour 
market, companies incur higher costs, which leads to a decrease in the country’s competitiveness. It 
can either directly affect international trade or approximate it through the technology channel, as FDI 
flows will be higher in countries with more flexible labour markets. As emphasized by Radulescu and 
Robson (2013), it is important for multinational companies to have the lowest possible employee dis-
missal costs and to make it easy to adapt to changes in aggregated demand. The results of empirical 
studies show that better institutional quality can lead to higher trade openness and, at the same time, 
economic growth (Hadhek & Mrad, 2015; Conteh et al., 2021; Akinlo & Okunlola, 2021), so it can also 
have an impact on the relationship between output and employment. 

The scientific literature analyses the impact of the institutional environment on the response 
of employment to economic growth (Kapsos, 2006; Furceri et al., 2012; Anderson & Braunstein, 
2013; Richter & Witkowski, 2014; Farole et al., 2017; Ali et al., 2018; Ben-Salha & Zmami, 2021; 
Görg et al., 2023), but only the study by Adegboye et al. (2019) analysed how economic freedom 
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changes the impact of economic, structural and demographic factors on the relationship between 
output and employment in Sub-Saharan Africa. The study found that as economic freedom in-
creases, the effect of the share of the service and industrial sectors on the relationship between 
output and employment becomes statistically insignificant. We may observe a similar situation for 
other indicators, such as FDI and trade openness. 

Previous research has mainly analysed developing countries, with few studies examining the em-
ployment response to changes in output in developed countries. International trade and regulatory 
frameworks have a significant impact on the interplay between output and employment in both 
developed and developing countries. In developed countries, trade liberalisation can boost output 
and employment in sectors with comparative advantages, while potentially leading to job displace-
ment, especially in less competitive industries. Strict labour regulations in developed countries can 
raise production costs, potentially leading to outsourcing and job losses, although they can also en-
sure better working conditions. Conversely, in developing countries, trade liberalisation offers op-
portunities for specialisation in labour-intensive industries, potentially increasing output and em-
ployment, but with challenges such as worker exploitation and vulnerability to external shocks. 
Weaker labour regulations may attract foreign investment but perpetuate low-wage cycles, while 
stronger standards may improve wages and conditions but hinder competitiveness. Trade imbal-
ances and technological advances further shape employment patterns, highlighting the nuanced im-
pact of international trade and regulation on output and employment, and balancing growth oppor-
tunities with challenges such as job displacement and economic vulnerability. Despite less research 
in developed countries, there is a need to analyse the relationship between employment and output 
as developed countries face the problem of ‘jobless growth’ and there is a need to analyse what 
determines this relationship and to draw appropriate policy implications. 

Previous research has shown that international trade can have diverse effects on the relationship 
between economic growth and employment, with both positive and negative impacts depending on 
factors such as comparative advantage, gender-specific employment effects, and the institutional en-
vironment. The impact of trade on employment response to economic growth is influenced by varia-
bles like trade openness, terms of trade, and labour market institutions, and varies across countries. 
However, there is a gap in research analysing both international trade and regulation as mediating 
factors and this is addressed in our research by introducing multiplicative terms.  

The analysis of prior empirical results allowed us to assume the following research hypotheses:  

H1: Due to international trade, the reaction of employment to output growth in the EU decreases. 

H2: International trade increases female employment outcomes as a response to output 
growth in the EU. 

H3: Regulation simultaneously to international trade strengthens the impact of the output 
on employment in the EU. 

RESEARCH METHODOLOGY 

This article aims to analyse the impact of international trade on the output-employment relation-
ship and follows the methodology developed by Islam and Nazara (2000), and applied by Kapsos 
(2006), Slimane (2015), Ali et al. (2018), Thuku et al. (2019), Mkhize (2019), etc. According to this 
methodology, output-employment elasticities can be estimated using the log-linear specification 
of the econometric model. The primary model to estimate employment to output elasticities for 
panel data is defined in Equation 1. 

∆����,� = 	 + � ∙ ∆��
�,� + �� + ∆��,�  (1) 
In which:  

∆����,� - denotes the growth of employment, measured as a thousand persons employed; 
∆��
�,� - denotes the growth of real output, measured as GDP at constant 2015 prices, million 

euro, in country i at the year t. 
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The coefficient � is the output-employment elasticity. α is the intercept, �� represents time – fixed 
effects, ∆εi,t is the idiosyncratic error.  

The dependent variable consists of different types of employment considering gender, age, and 
educational attainment levels. Employment by gender is divided into three groups i.e. total, males 
and females. By age, the employed are divided into four groups of working age population: 15-64 
years, 15-24 years, 25-39 years, and 40-64 years old. Considering education, the employed are di-
vided into four groups based on the International Standard Classification of Education (ISCED). 
ISCED0–8 covers all levels of education. The ISCED0–2 level represents less than primary, primary, 
and less than secondary education. The ISCED3–4 level represents secondary and other education 
not classified as higher education. ISCED5–8 represents higher education.  

To analyse the impact of international trade on the output-employment relationship, we modify 
Equation 1 by including the multiplicative term between output growth and international trade 
variable (Equation 2). Following the idea that exports and imports may be differentially related to 
employment dynamics depending on gender (Anderson & Braunstein, 2013; Anderson, 2016), we 
used two different variables to approximate international trade instead of the trade openness (im-
ports plus exports divided by GDP) indicator. 

∆����,� = 	 + �� ∙ ∆��
�,� + �� ∙ ������,�� + �� ∙ ∆��
�,� × ������,�� + �� + ∆��,�  (2) 

In which:  
∆����,� - denotes the variable of international trade, i.e. exports and imports, measured as per 

cent of GDP, in country i at the year t. Other parameters were the same as in Equation 1. 

The multiplicative term ∆��
�,� × ������,�� denotes the conditional output-employment relation-

ship mediated by international trade. We constructed equation 3 following the equation suggested by 
Friedrich (1982) and used to estimate the conditional effect of economic growth on employment.  

∆����,� = 	 + �� ∙ �����,� + !"# + $# ∙ %&�'(),*�+ ∙ ∆��
�,� + �� + ∆��,�  (3) 

In which:  

!�� + �� ∙ ������,��+ - is a slope coefficient that shows the conditional effect of economic growth 
on employment at the different levels of international trade variables. 

Studies that analyse the impact of economic growth on employment take into account various 
institutional factors that reflect the quality of institutions (Anderson & Braunstein, 2013; Richter & 
Witkowski, 2014; Farole et al., 2017; Ali et al., 2018), labour market regulation (Kapsos, 2006; Fur-
ceri et al., 2012; Richter & Witkowski, 2014; Farole et al., 2017; Ali et al., 2018; Ben-Salha & Zmami, 
2021; Görg et al., 2023), business regulation (Furceri et al., 2012; Richter & Witkowski, 2014; Farole 
et al., 2017), the size of the public sector (Furceri et al., 2012; Seyfried, 2014; Richter & Witkowski, 
2014), the tax system (Kapsos, 2006), the degree of participation in trade unions, and the preva-
lence of fixed-term contracts (Seyfried, 2014), the number of self-employed people (Farole et al., 
2017), economic freedom (Adegboye et al., 2019), etc. 

Moreover, we assumed that institutional factors can directly and indirectly affect the output-em-
ployment relationship through international trade. For that reason, we also assessed the conditional 
output-employment relationship mediated by both: international trade and regulation. To measure reg-
ulation, authors use the Organization for Economic Cooperation and Development (OECD) employment 
protection legislation index (Görg et al., 2023), or labour market and product market regulation indexes 
proposed by the Fraser Institute (Furceri et al., 2012; Richter & Witkowski, 2014; Farole et al., 2017; Ali 
et al., 2018; Adegboye et al., 2019; Ben-Salha & Zmami, 2021). Since the OECD index does not estimate 
the index for all 27 EU countries, we chose indexes of labour market regulation and business regulation 
to approximate the regulatory framework. Both of these indicators directly affect the costs of firms 
related to hiring and firing employees and starting and maintaining the business.  

The labour market regulation index includes such aspects as regulation of minimum wage, reg-
ulation of hiring and firing of employees, collective bargaining, regulation of working hours, man-
datory expenses in case of dismissal of an employee, and military conscription. The business regu-
lation index includes administrative requirements for companies, bureaucratic costs, time and 
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money costs for starting a new business, additional payments and bribes, licensing restrictions, and 
costs related to the payment of taxes. Both indices are sub-indexes of the Economic Freedom Index. 
The index values range from 0 to 10. A lower index value means a more rigid regulation of the 
labour market and business. We made the estimations using Equation 4. 

∆����,� = 	 + �� ∙ ∆��
�,� + �� ∙ �����,� + �� ∙ ∆��
�,� × �����,� + �, ∙ ���-�,� + �� ∙ ∆��
�,� ×
���-�,� + �, ∙ �����,� × ���-�,� + �. ∙ ∆��
�,� × �����,� × ���-�,�  + �� + ∆��,�  

(4) 

In which:  
lnIRi,t - denotes the indicator of regulation (labour market regulation or busi-

ness regulation index) in country i at the year t; 
∆��
�,� × �����,� - denotes the conditional output-employment relationship mediated by 

international trade; 
�����,� × ���-�,� - denotes the international trade impact on employment mediated by 

regulation; 
∆��
�,� × ���-�,� - denotes the conditional output-employment relationship mediated by 

regulation; 
∆��
�,� × �����,� × ���-�,� - denotes the conditional output-employment relationship mediated by 

both international trade and regulation. Other parameters are the same 
as in Equation 1. 

To estimate the conditional effect of economic growth on employment mediated by interna-
tional trade and regulation, we applied the methodology used by Butkus et al. (2021). We estimated 
the slope coefficients using Equation 5. 

∆����,� = 	 + �� ∙ �����,� + �, ∙ ���-�,� + �, ∙ �����,� × ���-�,� +  ["# + $# ∙ %&'(),* + $0 ∙
%&'1),* + $2 ∙ %&'(),* × %&'1),*] ∙ ∆��
�,� + �� + ∆��,�  

(5) 

In which:  
[�� + �� ∙ �����,� + �� ∙ ���-�,� + �. ∙ �����,� × ���-�,�] – denotes the conditional effect of economic 
growth on employment at a certain combination of indicators reflecting international trade and regu-
lation. Other parameters are the same as in Equation 4. Standard errors of the slope coefficients and 
student’s t-statistics are estimated using the standard delta method. 

Following Kapsos (2006), Furceri et al. (2012), Richter and Witkowski (2014), and Slimane (2015) to 
estimate the employment reaction to economic growth we used a pooled OLS estimator. The alternative 
fixed-effects (FE) estimator would produce rather different and probably inconsistent results. FE applied 
on a serially correlated output (in levels) data would mean that there is a very substantial, positive serial 
correlation in εi,t. In such a case the difference Δεi,t is serially uncorrelated, and the first differencing along 
with OLS estimator is preferable. To overcome the shortcomings of this method we made some modifi-
cations to the regression model. The log-linear specification of the model transforms the relationship 
between variables into a linear one and deals with the possible heteroscedasticity in the data. Both the 
dependent and independent variables were expressed in the first differences. Using this specification, 
we expected to eliminate the unobserved time-invariant country-fixed effects from the model and deal 
with autocorrelation. Moreover, to test for the remaining autocorrelation, we used the Wooldridge au-
tocorrelation test and the heteroscedasticity – Breusch Pagan (LM) test. Since autocorrelation, hetero-
scedasticity or both were detected, regression models were modified by including the heteroscedasticity 
and autocorrelation consistent Arellano standard errors. To test the crossectional dependance we use 
the Pesaran CD test. All of the regression models where crossectional dependence were detected were 
corrected by including the Driscoll-Kraay standard errors. Conditional output-employment elasticities 
were represented graphically in the ranges of observed values of indicators. We took data on output and 
employment – from Eurostat, data on imports and exports – from the World Bank, and data on labour 
market and business regulation indexes – from Fraser Institute. The panel covers data from 27 EU coun-
tries from 2000 to 2020. Appendix A (Tables A1 and A2) presents summary statistics of variables. 
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RESULTS AND DISCUSSION 

Empirical results of estimations made using Equation 2 show that both indicators, i.e. imports and 
exports, tend to decrease the employment reaction to economic growth in most analysed cases (Ap-
pendix B, Tables B1, B2, B3, and B4). However, this impact lacks statistical significance. Such results 
are consistent with the results of studies conducted by Kapsos (2006), Slimane (2015), Anderson 
(2016), Ghazali and Mouelhi (2018), which confirmed a weak or insignificant relationship between 
trade openness and employment response to economic growth. As noted by Anderton et al. (2014), 
international trade relates to the capital-intensive production sector, so such results can be deter-
mined by the opportunity to acquire labour productivity-enhancing technologies through interna-
tional trade (Slimane, 2015; Ghazali & Mouelhi, 2018). 

The highest negative impact of imports is observed in the response of youth employment to eco-
nomic growth. The conditional output-employment elasticities estimated using Equation 3 (Appendix 
C, Figure C1) show that economic growth has a statistically significant effect on the employment of 
youth when imports are lower than 85% of GDP for the entire sample, 96% of GDP for young men and 
66% of GDP for young women. Almost the same conclusions can be made in the case of exports where 
results show that if exports are higher than 80% of GDP, the effect of economic growth on youth em-
ployment becomes statistically insignificant. These results indicate that in countries such as Ireland, 
Luxembourg or Malta, which are characterised by high levels of both, i.e. imports and exports (accord-
ing to the data in 2020), further economic growth will not stimulate the growth of youth employment. 
Moreover, the results also revealed that both imports and exports decrease the employment reaction 
to output growth for young women with ISCED 3-4 levels of educational attainment. We may explain 
these results by the increasing possibilities to attract foreign direct investment (FDI) through trade 
openness. Previous research by Dargenyte-Kacileviciene et al. (2022) already revealed that the higher 
inward FDI level in a country is associated with a decreasing employment reaction to economic growth 
for youth. Since inward FDI is considered to bring new and more advanced technologies and manage-
rial practices, it requires a more educated and experienced workforce to absorb these changes. 

According to estimation results, for some demographic groups, international trade is a factor 
that positively affects employment reaction to economic growth. Estimation results show that im-
ports and exports strengthen the employment response to the economic growth of 25-39-year-old 
men with ISCED3–4 educational attainment levels. The estimated conditional output-employment 
elasticities show that economic growth has a statistically significant effect on the employment 
growth of men this age and education only when the imports level is higher than 42% of GDP and 
the exports level higher than 31%. (Appendix C, Figure C3). Analysing the impact of international 
trade on employment to output elasticities in more detail, we found that due to higher import and 
export levels in the EU, the employment reaction of uneducated 40-64-year-old women tends to 
increase (positive slope of the curve) and this increase is statistically significant at 5% level. Despite 
that, estimated conditional output-employment elasticities revealed that economic growth impact 
on employment of uneducated 40-64-year-old women remains statistically insignificant at any level 
of imports or exports. The same conclusion can be made by analysing the output-employment elas-
ticities of uneducated 40-64-year-old men (Appendix C, Figure C2). 

Results also indicated that due to higher import levels, employment reaction to the economic growth 
of highly educated 40-64-year-old women tends to increase but remains statistically insignificant. In con-
trast to imports, exports tend to strengthen the employment response to economic growth, not only for 
40-64-year-old highly educated women but also for men of the same age and education level. Neverthe-
less, the effect of economic growth on the employment of 40-64-year-old highly educated men remains 
statistically insignificant at any level of exports (Appendix C, Figure C4). These results support the theo-
retical assumption that trade openness, depending on the sectoral structure of the economy, through 
the technology channel increases the demand for a more skilled and experienced workforce. According 
to the results, we can reject the hypothesis proposed by Anderson and Braunstein (2013) that exports 
and imports can relate differently to employment dynamics, depending on gender. The results show that 



Heterogeneous output-employment relationship in the EU: The effects of international trade… | 123

 

the effect of exports and imports on the response of employment to economic growth is similar, both 
for the whole sample and considering the gender of the employed.  

Following the idea that regulation can affect and boost the output-employment relationship through 
international trade, we assume that at a certain combination of international trade level and regulation, 
the output-employment relationship can turn statistically significant. Since we were interested in condi-
tions where economic growth can boost employment outcomes, we distinguished 7 cases where empir-
ical results revealed that higher exports or imports tend to increase the employment reaction to eco-
nomic growth, but this impact remains statistically insignificant. Such tendencies were revealed only for 
40-64-year-old males and females with 0-2 and 5-8 levels of educational attainment (except 40-64-year-
old males with higher education in the case of imports). We made estimations using Equation 4 and 
results represented in Appendix D, Tables D1 and D2. Table 1 presents generalized information. 

Table 1. Economic growth impact on employment mediated by international trade and regulation in the EU 

Age Gender  
Educational 

attainment level  

Moderator 

Moderator 

Labour market 

regulation 

Business 

regulation 

40-64 

Males 0-2 

Imports 

No Yes 

Females 0-2 No Yes 

5-8 Yes Yes  

Males 0-2 

Exports 

No Yes 

5-8 No Yes  

Females 0-2 No Yes  

5-8 Yes  Yes  
Note: ‘No’ in Table 1 means that there is no effect of international trade and regulation on output-employment relationship 
i.e. economic growth impact on employment remained statistically insignificant. ‘Yes’ means that at a certain combination 
of international trade and regulation, economic growth impact on employment turned to statistically significant. 
Source: own study. 

According to the results, we can state that the mediating effect of business regulation is more 
important compared to labour market regulation. We detected statistically significant effect of eco-
nomic growth on employment in all 7 cases, while in the context of labour market regulation only in 2 
cases. To evaluate the specific effect of economic growth on employment mediated by international 
trade and regulation, conditional output-employment elasticities were estimated using Equation 5 and 
represented in Figures 1 and 2. Figures are made only for cases where the impact of economic growth 
on employment mediated by international trade and regulation is statistically significant. 

In countries with extremely liberal labour market regulation and high levels of imports, the ef-
fect of economic growth on the employment of highly educated 40-64-year-old women becomes 
statistically significant. The effect is positive, i.e. economic growth increases the employment of 
women in this age group and educational attainment level. We found the same situation when 
assessing the effect of economic growth on employment mediated by the level of imports and the 
degree of business regulation. In countries with very liberal business regulations and high levels of 
imports, economic growth had a statistically significant effect on the employment of highly edu-
cated 40-64 women, and this effect was positive. 

We found the opposite situation in cases of uneducated 40-64-year-old women and men. In coun-
tries with extremely high levels of imports and extremely liberal business regulation, the effect of eco-
nomic growth on employment also becomes statistically significant, but this effect is negative. This 
means that as the economy grows, the employment of uneducated 40-64-year-old women and men 
decreases. We also identified a negative impact at the combination of strict business regulation and 
low levels of imports. We observed that in the presence of strict business regulation, but extremely 
high levels of imports, the effect of economic growth on the employment of uneducated 40-64-year-
old women and men was positive and statistically significant. 
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Females, ISCED5-8, age 40-64  

Males, ISCED0-2, age 40-64 

 

Females, ISCED0-2, age 40-64 

 

 

Females, ISCED5-8, age 40-64 

Figure 1. Economic growth impact on employment mediated by the level of imports (% of GDP) 

and regulation. White colour represents combinations of imports and degree of regulation 

for which the effect of economic growth on employment is not statistically significant 

Source: own elaboration based on Eurostat, World Bank, and Fraser Institute data. 

Such results revealed several trends. With strict business regulations and high levels of imports, 
economic growth is increasing employment growth for uneducated 40-64 women and men. As busi-
ness becomes less regulated and import levels rise to high levels, the employment of uneducated 
40-64 women and men falls, while for educated women – increases. We may also explain such re-
sults by comparative advantage. According to Banerjee and Veeramani (2015), Ngouhouo and Ncho-
foung (2021), trade openness increases imports, leading to increased domestic market competition. 
The greater competition encourages companies to cut costs by hiring women, who are still paid less 
than men, or unskilled but at least experienced labour, which is cheaper when compared to highly 
skilled. Stricter business regulation is also associated with higher costs for companies. For this rea-
son, companies tend to hire cheaper, uneducated labour to save money in the face of strict business 
regulations. Meanwhile, the deregulation of business creates free funds for companies and the op-
portunity to hire a better-paid and educated workforce. Imports also related to FDI, i.e. as FDI grows, 
new technologies are imported, which are used not only for capital but also for labour-intensive 
sectors of the economy, about which women have a comparative advantage. As a result, the need 
for unskilled labour is decreasing, and for skilled labour – increasing. 
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Females, ISCED5-8, age 40-64 

 
Males, ISCED0-2, age 40-64 

 
Females, ISCED0-2, age 40-64 

 
Males, ISCED5-8, age 40-64 

 
Female, ISCED5-8, age 40-64 

Figure 2. Economic growth impact on employment mediated by the level of exports (% of GDP) 

and regulation. White colour represents combinations of exports and degree of regulation 

for which the effect of economic growth on employment is not statistically significant 

Source: own elaboration based on Eurostat, World Bank and Fraser Institute data. 
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In countries with very liberal labour and business regulation and high levels of exports, economic 
growth has a statistically significant effect on the employment of 40-64-year-old women with higher 
education and this effect is positive. Thus, the trends were similar to imports. In contrast to imports, 
we found that the combination of strict labour market regulation and the high level of exports, eco-
nomic growth reduces the employment of 40-64-year-old highly educated women. Results also sup-
port the theoretical statement that when strict labour market regulation is imposed, companies in-
cur higher costs and seek to save by hiring a less skilled and less paid labour force. Other results also 
confirmed that in the case of strict business regulation and extremely high export levels, the effect 
of economic growth on the employment of uneducated 40-64-year-old women and men was positive 
and statistically significant. Similarly, in the case of imports, we found that in countries with high 
exports and extremely liberal business regulations, the effect of economic growth on employment 
also becomes statistically significant but negative. This shows that as the economy grows, the em-
ployment of 40-64 uneducated women and men decreases. 

The results also show that in the case of liberal business regulation and exports levels between 
40% and 154% of GDP, economic growth boosts the employment of highly educated 40-64-year-old 
men, but when exports reach a high level, economic growth boosts the employment of the women 
instead of men. Thus, in the presence of liberal business regulation in the EU, due to the impact of 
imports, economic growth promotes the growth of the employment of 40-64-year-old highly educated 
women. Due to the effect of exports, economic growth increases the employment not only of women 
but also of 40-64-year-old educated men. We may explain these differences with the different distri-
bution of women and men in the importing and exporting industries. 

CONCLUSIONS 

This article complements the limited literature where the employment reaction to economic growth in 
the EU is evaluated considering the age-, gender- and educational attainment levels of the employed. 
While previous research focused on the impact of international trade and regulation separately, this ar-
ticle analyses the output-employment elasticities mediated by international trade. Then, the output-em-
ployment elasticities mediated by international trade and regulation are assessed. This method allows 
for the evaluation of the employment reaction to economic growth at different levels of international 
trade volume and a certain combination of international trade and different kinds of regulation. 

Empirical estimations indicated that imports and exports negatively related to output-employ-
ment relationship in most of the analysed cases but this impact was barely statistically significant. 
This implies that the H1 hypothesis was confirmed. The results also showed that due to interna-
tional trade the employment reaction to output growth of uneducated and highly educated 40-64-
year-old women tends to increase but this effect remains statistically insignificant at any level of 
imports and exports revealing that H2 hypothesis was rejected. 

When examining how international trade and regulation mediate the relationship between out-
put and employment, we revealed that business regulation’s influence was more substantial than 
labour market regulation. The results also showed that when high import and export levels were 
present, going from rigid business regulation to liberal, results in a decreased demand for unskilled 
labour and increased demand for skilled labour, especially women. Our results confirmed hypoth-
esis H3 which reflected that regulation simultaneously to international trade strengthens the im-
pact of the output on employment in the EU. 

The results of the article can be important for policymakers who develop specific strategies to ad-
dress the employment challenges in the economy. First of all, our results suggest discussing interna-
tional trade as the important factor which can explain the decreasing employment reaction of different 
demographic groups, especially youth. While creating adaptive regulatory frameworks policymakers 
should, first of all, focus on improving institutional quality, increasing labour market flexibility, and de-
creasing business regulations, especially those responsible for higher costs. Introducing targeted edu-
cation and training programs for women in industries with high export potential, such as technology, 
manufacturing, and services has to be considered. Moreover, it is suggested to prioritize investments in 
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education and skills development programs, to ensure workers have the necessary skills to participate 
and benefit from international trade. This could include vocational training programs, STEM education 
initiatives, and support for lifelong learning opportunities. Develop trade and investment policies that 
promote economic diversification, value-added production, and the creation of high-quality jobs. This 
could involve targeted incentives for industries that have the potential to absorb both skilled and un-
skilled labour, as well as measures to address structural barriers to trade and investment. 

The used methodology gives valuable information about the conditional output-employment re-
lationship mediated by important economic and institutional factors. However, it has limited abilities to 
include interaction with more than three variables at the same time, meaning that is possible to analyse 
the employment reaction to economic growth only at a certain level of two other factors. Furthermore, 
by using this methodology we have limited abilities to include more multiplicative terms and other in-
dicators due to possible multicollinearity. Estimation results showed that international trade with sev-
eral exceptions tends to decrease the employment reaction to economic growth. Due to the higher 
exports and imports, employment reaction to economic growth becomes statistically insignificant. 
These results indicate that decreasing employment reaction to output changes can be determined by 
labour productivity growth. The evaluation of the mediating effect of total factor productivity on the 
output-employment relationship is under consideration in our future research. 
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Appendix A: 

Table A1. Summary statistics of dependent variables 

Education 

attainment level 
Gender Age Mean Min Max 

Standard 

deviation 

Employment growth,% 

ISCED 

0-8 

Both  

15-64 0.66 -13.09 11.00 2.42 

15-24 -1.58 -29.28 58.68 7.68 

25-39 -0.05 -10.93 29.23 3.10 

40-64 1.61 -12.13 7.65 2.35 

Males 

15-64 0.45 -17.18 13.34 2.69 

15-24 -1.51 -33.33 50.00 8.08 

25-39 -0.16 -14.26 27.71 3.27 

40-64 1.36 -14.71 11.09 2.57 

Females 

15-64 0.97 -8.96 10.50 2.58 

15-24 -1.59 -23.83 70.91 8.62 

25-39 0.13 -12.26 31.17 3.50 

40-64 2.15 -12.85 19.17 2.92 

ISCED 

0-2 

Both  

15-64 -2.67 -27.57 39.47 6.92 

15-24 -2.97 -57.58 83.33 14.89 

25-39 -2.70 -33.76 89.64 10.35 

40-64 -2.26 -37.50 45.61 7.79 

Males 

15-64 -2.12 -31.93 48.26 7.55 

15-24 -2.59 -50.00 84.62 15.24 

25-39 -2.04 -32.20 105.92 11.46 

40-64 -1.77 -40.44 58.88 8.94 

Females 

15-64 -2.99 -28.02 45.16 7.67 

15-24 -2.39 -51.85 157.14 20.22 

25-39 -3.45 -49.06 66.33 12.73 

40-64 -2.53 -42.05 65.48 9.18 

ISCED 

3-4 

Both  

15-64 0.68 -20.21 37.56 4.42 

15-24 -0.91 -32.21 53.01 8.84 

25-39 -0.94 -18.36 32.96 4.93 

40-64 2.51 -40.00 57.26 5.58 

Males 

15-64 0.77 -22.60 37.08 4.74 

15-24 -0.49 -32.14 60.00 10.33 

25-39 -0.54 -19.92 33.72 5.35 

40-64 2.32 -43.33 41.46 5.80 

Females 

15-64 0.59 -17.12 44.72 4.88 

15-24 -1.11 -37.78 55.40 10.75 

25-39 -1.47 -23.02 32.16 5.88 

40-64 2.90 -38.46 78.23 6.97 
Source: own study based on Eurostat, World Bank and Fraser Institute data. 

Table A2. Summary statistics of the independent variable 

Source: own study based on Eurostat, World Bank and Fraser Institute data. 

Variable Mean Min Max Standard deviation 

∆4, % 2.09 -14.84 25.18 3.84 

Exports, % of GDP  60.40 18.54 205.48 34.12 

Imports, % of GDP 58.53 22.85 174.60 228.83 

Labour market regulation index  6.26 2.90 8.40 1.08 

Business regulation index  7.19 4.96 9.00 0.85 



Appendix B: 

Table B1. The impact of imports on the heterogeneous relationship between economic growth and employment (ISCED0–8 and ISCED 0-2) in the EU 

Age 15-64 15-24 25-39 40-64 

Gender Both Males Females Both Males Females Both Males Females Both Males Females 

ISCED 0-8 

"# 0.5810 
(0.4079) 

[0.3116]* 

0.8796* 
(0.4332) 

[0.3767]** 

0.1767 
(0.4390) 
[0.2856] 

2.8192*** 
(1.1920) 

[1.3479]** 

2.7476** 
(1.1703) 

[1.5553]* 

2.9239** 
(1.3655) 

[1.1268]** 

0.9956** 
(0.4650) 

[0.3656]** 

1.2016** 
(0.4551) 

[0.4107]*** 

0.7447 
(0.5226) 

[0.3629]* 

0.0809 
(0.4349) 
[0.3006] 

0.5221 
(0.4510) 
[0.3210] 

-0.6511 
(0.4870) 
[0.4154] 

$# -0.0701 
(0.0940) 
[0.0601] 

-0.1211 
(0.1003) 
[0.0751] 

0.0066 
(0.1028) 
[0.0598] 

-0.5327* 
(0.2907) 

[0.2978]* 

-0.4820* 
(0.2804) 
[0.3447] 

-0.5968* 
(0.3388) 

[0.2468]** 

-0.1739 
(0.1139) 

[0.0770]** 

-0.2043* 
(0.1116) 

[0.0887]** 

-0.1368 
(0.1258) 

[0.0782]* 

0.0389 
(0.0986) 
[0.0615] 

-0.0484 
(0.1050) 
[0.0617] 

0.2022* 
(0.1125) 

[0.0999]* 

n 538 538 538 538 538 538 538 538 538 538 538 538 

Adj. R2 0.41 0.45 0.28 0.27 0.27 0.21 0.31 0.36 0.19 0.24 0.28 0.15 

Pesaran CD test p-value 0.0118 0.0325 0.0058 0.0143 0.0182 0.0098 0.0222 0.0124 0.0200 0.0175 0.0180 0.0128 

ISCED 0-2 

"# 0.1096 
(0.8894) 

0.9395 
(1.0031) 

−1.3021 
(0.8214) 
[0.9023] 

2.7260 
(1.7396) 

2.5998 
(1.6950) 

3.1048 
(1.8492) 

2.0320** 
(0.8062) 

2.6451*** 
(0.9108) 

0.8369 
(0.8705) 

-0.7925 
(0.9498) 

0.1837 
(0.9819) 

-2.2987** 
(1.0912) 

$# 0.0632 
(0.2073) 

-0.1030 
(0.2413) 

0.3491* 
(0.1909) 
[0.2502] 

-0.4361 
(0.4124) 

-0.4225 
(0.4019) 

-0.5717 
(0.4196) 

-0.3200 
(0.2147) 

-0.4301* 
(0.2434) 

-0.1164 
(0.2049) 

0.2131 
(0.2128) 

0.0047 
(0.2392) 

0.5487** 
(0.2498) 

n 538 538 538 538 538 504 538 538 533 538 538 538 

Adj. R2 0.16 0.16 0.11 0.13 0.12 0.09 0.12 0.12 0.04 0.08 0.07 0.06 

Pesaran CD test p-value 0.2610 0.2880 0.0444 0.0998 0.0958 0.1260 0.0911 0.0617 0.0873 0.9490 0.9270 0.4510 

Note: *,**, *** denotes statistical significance at 10%, 5% and 1% levels, respectively. Values in parentheses represent the Arellano HAC robust standard errors and values in 

brackets – Driscoll-Kraay standard errors. 
Source: own study based on Eurostat, World Bank and Fraser Institute data. 



Table B2. The impact of imports on the heterogeneous relationship between economic growth and employment (ISCED3–4 and ISCED 5-8) in the EU 

Age 15-64 15-24 25-39 40-64 

Gender Both Males Females Both Males Females Both Males Females Both Males Females 

ISCED 3-4 

"# 0.4635 
(0.6266) 
[0.3506] 

0.1616 
(0.6730) 

0.8646 
(0.6110) 

[0.4343]* 

2.7212** 
(1.2017) 

[1.2226]** 

2.6115** 
(1.2652) 
[1.5687] 

2.8828** 
(1.3085) 

[1.1077]** 

0.4856 
(0.6600) 
[0.4915] 

0.1765 
(0.8057) 
[0.5286] 

0.7852 
(0.5925) 
[0.6045] 

0.0247 
(0.6845) 

-0.3450 
(0.7428) 

0.6227 
(0.6683) 

$# -0.0266 
(0.1512) 
[0.0784] 

0.0665 
(0.1644) 

-0.1487 
(0.1445) 
[0.1255] 

-0.5051* 
(0.2901) 

[0.2613]* 

-0.4471 
(0.3094) 
[0.3393] 

-0.5828* 
(0.3121) 

[0.2413]** 

-0.0539 
(0.1565) 
[0.1097] 

0.0395 
(0.1965) 
[0.1130] 

-0.1518 
(0.1346) 
[0.1541] 

0.0924 
(0.1758) 

0.2003 
(0.1939) 

-0.0727 
(0.1592) 

n 538 538 538 538 538 538 538 538 538 538 538 538 

Adj. R2 0.15 0.16 0.09 0.19 0.15 0.12 0.12 0.13 0.08 0.07 0.08 0.03 

Pesaran CD test p-value 0.0239 0.1050 0.0217 0.0065 0.0155 0.0106 0.0044 0.0240 0.0069 0.1520 0.3600 0.1050 

ISCED 5-8 

"# 0.4046 
(0.5304) 

0.4749 
(0.5448) 

0.2853 
(0.5632) 

2.7270 
(1.9212) 
[2.4139] 

2.0798 
(2.1420) 
[2.6069] 

3.4454 
(2.0359) 
[2.6689] 

0.8520 
(0.7723) 

0.8668 
(0.8150) 

0.7273 
(0.8471) 
[0.5991] 

-0.1192 
(0.5867) 

0.1156 
(0.5600) 

-0.6901 
(0.6592) 

$# -0.0955 
(0.1124) 

-0.1022 
(0.1189) 

-0.0734 
(0.1185) 

-0.6035 
(0.4882) 
[0.5374] 

-0.4487 
(0.5293) 
[0.5548] 

-0.8116 
(0.5311) 
[0.6125] 

-0.1957 
(0.1642) 

-0.2070 
(0.1755) 

-0.1622 
(0.1824) 
[0.1483] 

0.0171 
(0.1413) 

-0.0137 
(0.1230) 

0.1746 
(0.1477) 

n 538 538 538 533 485 519 538 538 538 538 538 537 

Adj. R2 0.03 0.04 0.03 0.01 0.002 -0.004 0.05 0.04 0.05 0.01 0.02 0.02 

Pesaran CD test p-value 0.694 0.9610 0.1080 0.0186 0.0278 0.0075 0.1190 0.1230 0.0295 0.5830 0.4820 0.5540 

Note: *, **, *** denotes statistical significance at 10%, 5% and 1% levels, respectively. Values in parentheses represent the Arellano HAC robust standard errors and values in 

brackets – Driscoll-Kraay standard errors. 

Source: own study based on Eurostat, World Bank and Fraser Institute data. 



Table B3. The impact of exports on the heterogeneous relationship between economic growth and employment (ISCED0–8 and ISCED 0-2) in the EU 

Age 15-64 15-24 25-39 40-64 

Gender Both Males Females Both Males Females Both Males Females Both Males Females 

ISCED 0-8 

"# 0.4831 
(0.3236) 

[0.2491]** 

0.7301* 
(0.3620) 

[0.2875]** 

0.1545 
(0.3193) 
[0.2398] 

2.2918** 
(1.0385) 

[1.0283]** 

2.1941** 
(1.0121) 

[1.2019]* 

2.3972 
(1.1804) 

[0.8685]** 

0.8391** 
(0.3287) 

[0.2836]*** 

1.0195*** 
(0.3499) 

[0.3117]*** 

0.6239* 
(0.3486) 

[0.2921]** 

0.0607 
(0.3524) 
[0.2384] 

0.4294 
(0.3725) 
[0.2606] 

-0.5218 
(0.3746) 

[0.2923]* 

$# -0.0465 
(0.0748) 
[0.0507] 

-0.0858 
(0.0850) 
[0.0595] 

0.0131 
(0.0745) 
[0.0529] 

-0.4149 
(0.2557) 
[0.2251] 

-0.3576 
(0.2462) 
[0.2650] 

-0.4794 
(0.2940) 

[0.1860]** 

-0.1332 
(0.0807) 

[0.0638]** 

-0.1580* 
(0.0860) 

[0.0721]** 

-0.1037 
(0.0841) 
[0.0658] 

0.0435 
(0.0802) 
[0.0467] 

-0.0274 
(0.0880) 
[0.0491] 

0.1727* 
(0.0868) 

[0.0699]** 

n 538 538 538 538 538 538 538 538 538 538 538 538 

Adj. R2  0.40 0.45 0.28 0.27 0.27 0.21 0.30 0.36 0.19 0.25 0.28 0.16 

Pesaran CD test p-value 0.0127 0.0327 0.0067 0.0160 0.0192 0.0107 0.0206 0.0117 0.0183 0.0163 0.0186 0.0109 

ISCED 0-2 

"# 0.1083 
(0.7832) 

0.8166 
(0.8803) 

-1.1095 
(0.6884) 
[0.8888] 

2.2374 
(1.5097) 

1.9635 
(1.4014) 

2.0405 
(1.6424) 

2.0861*** 
(0.6980) 

2.5997*** 
(0.8446) 

1.0134 
(0.6277) 

-0.8172 
(0.7917) 

0.0012 
(0.8220) 

-2.0149** 
(0.8913) 

$# 0.0618 
(0.1854) 

-0.0762 
(0.2141) 

0.3030* 
(0.1627) 
[0.2530] 

-0.3311 
(0.3658) 

-0.2776 
(0.3415) 

-0.3231 
(0.3769) 

-0.3323* 
(0.1889) 

-0.4204* 
(0.2246) 

-0.1555 
(0.1522) 

0.2176 
(0.1770) 

0.0458 
(0.1948) 

0.4813** 
(0.2002) 

n 538 538 538 538 536 504 538 538 533 538 538 538 

Adj. R2  0.16 0.16 0.11 0.13 0.12 0.09 0.12 0.12 0.04 0.08 0.07 0.08 

Pesaran CD test p-value 0.2620 0.2890 0.0450 0.1000 0.0981 0.1220 0.0894 0.0601 0.0875 0.9400 0.9360 0.4570 
Note: *,**,*** denotes statistical significance at 10%, 5% and 1% levels, respectively. Values in parentheses represent the Arellano HAC robust standard errors and values in brackets 
– Driscoll-Kraay standard errors.
Source: own study based on Eurostat, World Bank and Fraser Institute data. 



Table B4. The impact of exports on the heterogeneous relationship between economic growth and employment (ISCED3–4 and ISCED 5-8) in the EU 

Age 15-64 15-24 25-39 40-64 

Gender Both Males Females Both Males Females Both Males Females Both Males Females 

ISCED 3-4 

"# 0.3597 
(0.4644) 
[0.2619] 

0.1160 
(0.5031) 

0.6883 
(0.4539) 
[0.3174] 

2.2129** 
(0.9742) 
[0.9392] 

2.0280 
(1.0726) 
[1.1970] 

2.4573** 
(1.0145) 
[0.9142] 

0.3391 
(0.4887) 
[0.3650] 

0.0990 
(0.6015) 
[0.3723] 

0.5833 
(0.4597) 
[0.4659] 

0.0349 
(0.5335) 

-0.2202 
(0.5893) 

0.4592 
(0.5419) 

$# -0.0000 
(0.1138) 
[0.0587] 

0.0791 
(0.1260) 

-0.1047 
(0.1075) 
[0.0979] 

-0.3914 
(0.2387) 

[0.1947]* 

-0.3149 
(0.2673) 
[0.2495] 

-0.4897 
(0.2415) 

[0.1994]** 

-0.0133 
(0.1163) 
[0.0806] 

0.0634 
(0.1501) 
[0.0742] 

-0.0978 
(0.1012) 
[0.1223] 

0.0913 
(0.1410) 

0.1712 
(0.1605) 

-0.0314 
(0.1268) 

n 538 538 538 538 538 538 538 538 538 538 538 538 

Adj. R2   0.15 0.16 0.09 0.19 0.15 0.12 0.12 0.13 0.07 0.07 0.08 0.03 

Pesaran CD test p-value 0.0240 0.1030 0.0233 0.0042 0.0165 0.0069 0.0042 0.0233 0.0070 0.1460 0.3440 0.1080 

ISCED 5-8 

"# 0.3925 
(0.4561) 

0.4497 
(0.4625) 

0.2855 
(0.4895) 

2.7861 
(1.6915) 
[2.0222] 

2.4680 
(1.7858) 
[2.5996] 

2.8952 
(1.8264) 
[1.9967] 

0.8258 
(0.6435) 

0.8159 
(0.6914) 

0.7355 
(0.7076) 

[0.3937]* 

-0.1430 
(0.5080) 

0.0329 
(0.4610) 

-0.5799 
(0.5631) 

$# -0.0874 
(0.0965) 

-0.0917 
(0.1020) 

-0.0677 
(0.1014) 

-0.6252 
(0.4380) 
[0.4469] 

-0.5485 
(0.4436) 
[0.5617] 

-0.6848 
(0.4858) 
[0.4510] 

-0.1821 
(0.1341) 

-0.1868 
(0.1476) 

-0.1571 
(0.1496) 
[0.0961] 

0.0271 
(0.1210) 

0.0087 
(0.1111) 

0.1511 
(0.1238) 

n 538 538 538 533 485 519 538 538 538 538 538 537 

Adj. R2  0.03 0.04 0.03 0.02 0.003 -0.004 0.05 0.04 0.05 0.01 0.02 0.02 

Pesaran CD test p-value 0.6630 0.9320 0.1030 0.0178 0.0269 0.0073 0.1180 0.1220 0.0286 0.5700 0.4660 0.5530 
Note: *,**,*** denotes statistical significance at 10%, 5%  and 1% levels, respectively. Values in parentheses represent the Arellano HAC robust standard errors and values in brackets 
– Driscoll-Kraay standard errors.
Source: own study based on Eurostat, World Bank and Fraser Institute data. 
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Appendix C: 

Figure C1. The impact of imports (green curves) and exports (orange curves) 

on the heterogeneous relationship between economic growth and youth employment by gender 

Source: own elaboration based on Eurostat, World Bank and Fraser Institute data. 
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Figure C2. The impact of imports (green curves) and exports (orange curves) on the heterogeneous relation-

ship between economic growth and employment by age, gender and education (ISCED0–2) 

Source: own elaboration based on Eurostat, World Bank and Fraser Institute data. 

Figure C3. The impact of imports (green curves) and exports (orange curves) on the heterogeneous 

relationship between economic growth and employment of 25-39-year-old males 

with ISCED3–4 level of educational attainment 

Source: own elaboration based on Eurostat, World Bank and Fraser Institute data 
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Figure C4. The impact of imports (green curves) and exports (orange curves) on the heterogeneous relation-

ship between economic growth and employment by age, gender and education (ISCED5–8) 

Note: the horizontal axis shows the level of imports and exports respectively, % of GDP, 
and the vertical axis shows the coefficient of employment to output elasticity. 

Source: own elaboration based on Eurostat, World Bank and Fraser Institute data. 
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Appendix D: 

Table D1. Economic growth impact on employment mediated by import and regulations in the EU 

Moderator Labour market regulation Business regulation 

Imports 

Age 40-64 40-64 

Gender Males Females Males Females 

ISCED 0-2 

"#
-7.1602 
(7.8800) 

2.5703 
(9.1891) 

-46.5532*** 
(15.9375) 

-54.4374*** 
(14.8657) 

$#
1.7906 

(1.9108) 
-0.6446 
(2.2125) 

11.7635*** 
(4.1008) 

13.5000*** 
(3.7197) 

$0
4.0329 

(4.4054) 
-2.5257 
(5.2175) 

23.8560*** 
(7.8964) 

26.6584*** 
(7.5946) 

$2
-0.9760 
(1.0368) 

0.6127 
(1.2135) 

-5.9817*** 
(2.0209) 

-6.6051*** 
(1.8913) 

n 536 536 534 534 

Adj. R2 0.07 0.06 0.08 0.07 

Pesaran CD test p-value 0.769 0.463 0.559 0.309 

ISCED 5-8 

"# – 
12.3052 
(9.3761) 

– 
10.3912 

(10.2387) 

$# – 
-3.5071 
(2.3187) 

– 
-2.8227 
(2.4641) 

$0 – 
-6.4445 
(4.9240) 

– 
-5.6124 
(5.1614) 

$2 – 
1.8358 

(1.2112) 
– 

1.5112 
(1.2382) 

n – 535 – 534 

Adj. R2 – 0.03 – 0.02 

Pesaran CD test p-value – 0.262 – 0.276 
Note: *, **,*** denotes statistical significance at 10%, 5% and 1% levels, respectively. The Arellano HAC robust standard 
errors are represented in parentheses. 
Source: own study based on Eurostat, World Bank and Fraser Institute data. 
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Table D2. Economic growth impact on employment mediated by export and regulations in the EU 

Moderator Labour market regulation Business regulation 

Exports 

Age 40-64 40-64 

Gender Males Females Males Females 

ISCED 0-2 

"#
-8.6077 
(7.2968) 

-4.8631 
(8.1750) 

-39.4038*** 
(12.2991) 

-41.7386*** 
(10.6259) 

$#
2.2183 

(1.6715) 
1.3046 

(1.8166) 
10.0452*** 

(3.2985) 
10.5940*** 

(2.7317) 

$0
4.6854 

(4.1301) 
1.5524 

(4.7985) 
20.0794*** 

(6.0363) 
20.2192*** 

(5.4954) 

$2
-1.1733 
(0.9170) 

-0.4476 
(1.0406) 

-5.0700*** 
(1.6051) 

-5.1277*** 
(1.3952) 

n 536 536 534 534 

Adj. R2 0.07 0.07 0.09 0.08 

Pesaran CD test p-value 0.739 0.406 0.551 0.299 

ISCED 5-8 

"#
10.6246 
(6.9819) 

9.2197 
(7.1115) 

0.9925 
(6.5046) 

0.7748 
(8.7775) 

$#
-3.3082 
(1.9999) 

-2.7783 
(1.7735) 

-0.4826 
(1.5462) 

-1.8919 
(2.1106) 

$0
-5.1004 
(3.5280) 

-4.7766 
(3.7346) 

-0.4907 
(3.2663) 

-3.6968 
(4.4366) 

$2
1.6214 

(0.9867) 
1.4407 

(0.9222) 
0.2633 

(0.7749) 
1.0219 

(1.0579) 

n 536 535 534 534 

Adj. R2 0.03 0.03 0.05 0.02 

Pesaran CD test p-value 0.419 0.259 0.499 0.285 
Note: *, **,*** denotes statistical significance at 10%, 5% and 1% levels, respectively. The Arellano HAC robust standard 
errors are represented in parentheses. 
Source: own study based on Eurostat, World Bank and Fraser Institute data. 
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