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Abstract

:

The impact of economic growth on unemployment is commonly agreed and extensively studied. However, how age and gender shape this relationship is not as well explored, while there is an absence of research on whether education plays a role. We apply Okun’s law, aiming to estimate age-, gender- and educational attainment level-specific unemployment rate sensitivity to cyclical output fluctuations. Since the empirical literature provides evidence in favour of the non-linear impact of output change on the unemployment rate, supporting higher effects of recessions than that of expansions, we aim to enrich this analysis by estimating how the impact of positive/negative output change on the specific unemployment rate varies with the level of the total unemployment. The analysis is based on 28 European Union (EU) countries and covers the period of 1995–2019. The equations are estimated by least-squares dummy variables (LSDV), using Prais–Winsten standard errors. For the robustness check, we alternatively used Newey–West standard errors to address serial-correlations and heteroscedasticity, and the Arellano–Bond estimator for some specifications that assume dynamics in the panel. The results support previous findings of male- and youth-specific Okun’s coefficients and reveal that they significantly stand out just over the periods of negative output change. Additionally, we find that educational attainment level is an important factor explaining the heterogeneity of unemployment reaction to output change.
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1. Introduction


In 1962, Okun published research results based on US data indicating a 0.3 percentage point (p. p.) decrease in the unemployment rate when gross national product (GNP) rises 1 per cent. This seminal paper inspired research on output elasticity of the unemployment rate, so-called Okun’s coefficient, in various countries and regions and many studies found support for the legitimacy of Okun’s finding. After the Great Recession that hit many countries and dramatically increased unemployment rates, scholars’ interest in this subject has been renewed. However, the incredibly high variability of the changes in unemployment rate across countries has led to the search for the answers to the new questions: what are the factors contributing to the significant variations in the Okun’s coefficient across countries, and is there age- and gender-specific unemployment sensitivity to economic growth?



After the Great Recession, the unemployment rate reached a peak in 2013 in most of the EU countries. The change from the pre-crisis period (2007–2013) varied from an over 19% increase in Greece to a 3.5% decrease in Germany. The economic crisis hit young people hardest in the labour market; for example, youth (15–24 years) unemployment in 2013 soared up to 58.3 per cent in Greece and 52.9 per cent in Spain, with an over 35% increase from 2007. The bounce in youth unemployment in the European and other countries around the world triggered the interest in economic growth-unemployment’s relationship with and dependence on age. The research on age-specific Okun’s coefficients confirms that economic growth has a much higher effect on the unemployment of young people compared to the effect on elderly cohorts or total unemployment (European Commission 2013; Hutengs and Stadtmann 2013, 2014a, 2014b; Zanin 2014; Banerji et al. 2014, 2015; Dietrich and Möller 2016; Dixon et al. 2017; Dunsch 2017; Evans 2018; Ahn et al. 2019; Butkus and Seputiene 2019).



In most of the EU countries, the male unemployment rate increased more than that of females in 2007–2013, supporting the idea of the gender-specific Okun’s law. The empirical evidence confirms higher output elasticity of male unemployment compared to that of females (Brincikova and Darmo 2015; Dunsch 2016).



Only a few studies have investigated how age and gender jointly shape the growth–unemployment relationship and the results are in favour of the highest young male unemployment sensitivity to economic fluctuations (Hutengs and Stadtmann 2014a; Zanin 2014; Dunsch 2017; Dixon et al. 2017; Evans 2018). This research complements the limited evidence on an age- and gender-specific Okun’s coefficient. Furthermore, we argue that education is another factor in addition to age and gender, causing heterogeneity of the growth–unemployment nexus. The link between higher levels of educational attainment and lower unemployment is well established in the literature (Devereux 2002; Askenazy et al. 2015; Modestino et al. 2016; Guisinger et al. 2018; Ball et al. 2019; Aaronson et al. 2019). However, there is a lack of empirical evidence on how the magnitude of Okun’s coefficient varies with educational attainment level.



Another contribution of this paper is related to examining the non-linear impact of economic growth on unemployment. The majority of research in this field concludes that unemployment is more responsive to economic recessions than to expansions (see Tang and Bethencourt 2017; Novák and Darmo 2019 for the literature review). However, there is not much evidence on how this pattern holds for the age- and gender-specific unemployment rates. Ahn et al. (2019) found higher sensitivity of youth unemployment in upturns than in downturns in two groups of countries, classified as advanced economies and emerging/developing market economies. The same conclusion was confirmed by Butkus and Seputiene (2019) in the panel of EU countries. It is a common strategy to test the non-linearity of Okun’s coefficient by including the dummy variable indicating the phase of the business cycle (recession or expansion) and its interaction with the output change or gap in the regression equation. In addition to this, we take another approach and introduce the interaction of economic growth with the total unemployment level over the previous period. This specification allows us to estimate whether high and low overall unemployment used to proxy the phase of a business cycle will lead to a significantly different magnitude of unemployment responsiveness to 1 percent of GDP growth (or decline).



In this paper, we aim to estimate how the sensitivity of the unemployment rate (by sex, age, and educational attainment level) to economic recession and expansion varies with the level of total unemployment.



The Great Recession has had a very distinct impact on unemployment rates in EU countries, which are now facing a new crisis caused by coronavirus disease (COVID-19), while unemployment remains higher in some countries than before the crisis in 2008–2009. The results of this study allow forecasting which groups of the labour force (by age, gender, and educational attainment level) are most likely to lose their jobs due to the economic downturn and whether economic growth stimulus will be effective as a tool for unemployment reduction.



Zanin (2018) pointed out the importance for economists, policymakers, banks, and insurance companies to know how the unemployment rates of various labour force groups are sensitive to economic fluctuations. This can serve as a risk assessment tool for banks and insurance companies or as an indicator for policymakers in improving the effectiveness of labour market policies.



We find suggestive evidence that unemployment rate responsiveness to 1% output change is more significant with the higher total unemployment level. This holds for both periods, i.e., for positive and negative output change, but with a much bigger magnitude for the latter. Our results confirm previous findings that youth and male unemployment reacts to output change more significantly but also reveal that this holds only for the periods of negative output change. Moreover, estimations suggest that educational attainment level is a crucial factor explaining the heterogeneous reaction of unemployment to output change. The latter claim is robust to breaking down educational attainment level-specific unemployment rate by gender and age.



The rest of the paper is organised as follows: Section 2 presents a review of empirical evidence on the age-, gender- and educational attainment level-specific Okun’s coefficient, as well as the variation of this coefficient over the business cycle. Section 3 presents the methodology of the research, i.e., model, data and estimation strategy. Section 4 presents and discusses the estimation results and robustness check. The Section 5 concludes the paper.




2. Literature Review


2.1. The Review of Empirical Evidence on the Age-, Gender- and Education-Specific Okun’s Coefficient


A vast empirical literature has documented the impact of age, gender, and education on unemployment. Departing from this, we focus on how these factors shape the economic growth-unemployment relationship. Various studies have found age-dependent Okun’s coefficients, suggesting that youth unemployment sensitivity to output fluctuations is significantly larger than that for adults, including: the European Commission (2013) in the panels of the EU and Euro area countries, Hutengs and Stadtmann (2013) in several Eurozone countries, Zanin (2014) in OECD countries, Hutengs and Stadtmann (2014b) as well as Dunsch (2017) in selected Central and Eastern European countries, Banerji et al. (2014, 2015) in all 22 advanced European countries, Hutengs and Stadtmann (2014a) in Scandinavian countries, Dietrich and Möller (2016) in the panel of EU-15, Marconi et al. (2016) in a group of 30 European countries, Dixon et al. (2017) in a group of 20 OECD countries, Evans (2018) in Australia, Zanin (2018) in Italy, Ahn et al. (2019), who confirmed this conclusion for both advanced and developing economies, and Butkus and Seputiene (2019) in the panel of EU countries.



There are several explanations for higher youth unemployment responsiveness to economic fluctuations. Companies tend to lay off young employees first, who do not have as much experience and thus have less company-specific skills (European Commission 2013). Compared to other age groups, young people are more often employed with temporary contracts (World Bank 2012), and that is why youth unemployment has the highest sensitivity to the business cycle (Scarpetta et al. 2010). On the other hand, strict regulations on workers’ dismissal may dampen the impact of economic growth on youth unemployment. Employers will be less motivated to hire young employees with no or less experience, due to the difficulties involved in dismissing them if such need arises (Breen 2005).



Only a few studies have investigated Okun’s law in different age cohorts distinguishing the analysis by gender. The evidence confirms higher youth unemployment sensitivity to economic fluctuations independently of gender and supports the strongest young male unemployment reaction to growth (Zanin 2014; Dixon et al. 2017; Dunsch 2017; Evans 2018; Kim and Park 2019). As regards Okun’s coefficient differences between males and females of the same age, the conclusion is inconsistent. Hutengs and Stadtmann (2014a), Dixon et al. (2017), Evans (2018), Kim and Park (2019) found that male unemployment is more vulnerable to economic growth compared to female unemployment, and this conclusion holds for all age cohorts. Similar findings were presented by Zanin (2014). With only a few exceptions (mostly Greece and Italy), in all 33 OECD countries the point estimates of Okun’s coefficient are higher for males than for females in all age cohorts; however, the difference is questionable as confidence intervals overlap. Butkus and Seputiene (2019) came to a similar conclusion focusing on the results for the population of male and female less than the 25 years old in the EU countries. Several Central and Eastern European (CEE) countries (Dunsch 2017) and Italy (Zanin 2014, 2018) had higher Okun’s coefficients for females than for males of the same age.



The few studies investigating age- and gender-specific unemployment’s reaction to economic growth did not find statistically significantly different Okun’s coefficients. Huang et al. (2020), in a panel of 66 countries, found no difference between the response of male and female unemployment rates to economic growth. Dunsch (2016) presented results for Germany and Poland, but pointed out that the estimated age cohort differences are statistically insignificant. Marconi et al. (2016) replaced the unemployment rate with the unemployment ratio. They found no evidence that in a panel of 30 European countries, the exposure of young and older people to output fluctuations is different. Banerji et al. (2014, 2015) found that Okun’s coefficients for youth are not significantly different from zero in Austria, Luxembourg, Germany, and Norway. In addition, Zanin’s (2014) findings confirm insignificant output elasticity of the unemployment rate for males in most age cohorts in Luxembourg and Norway, and the same pattern holds for females in Austria, Belgium, Germany, Hungary, Luxembourg, Mexico, Norway, and Sweden. In most CEE countries, changes in unemployment for females show mostly a statistically insignificant reaction to GDP growth (Dunsch 2017). Hutengs and Stadtmann (2014a), in Scandinavian countries, as well as in EU-15, did not find that unemployment of older females (55–64 years old) is significantly affected by economic growth. Similar results were presented in Zanin (2014) for most of the analysed OECD countries. Furthermore, the same conclusion is also valid for 55–64 years old males. Weaker and insignificant unemployment of the elderly population’s reaction to the business cycle can be related to better employment protection of the elderly.



In addition to gender and age, another potential factor influencing the heterogeneity of economic growth–unemployment relationship is the level of education. Devereux (2002), Askenazy et al. (2015), Vuolo et al. (2016), Ball et al. (2019), and Aaronson et al. (2019) agreed that unemployment of more educated people might react differently to output change compared to the low educated, as highly educated workers have more job opportunities, especially during recessions. There are only a few studies (Estevão and Tsounta 2011; Askenazy et al. 2015; Guisinger et al. 2018; Ball et al. 2019; Aaronson et al. 2019) which evaluated economic the growth–unemployment relationship, taking into account educational attainment level. Only Askenazy et al. (2015) differentiated Okun’s coefficient according to educational attainment level. The authors confirmed that the sensitivity of unemployment of highly educated workers to output fluctuations is lower and that could be explained, assuming that expenses for highly educated workers are considered as a long-term investment. Some studies include education as an explanatory variable explaining the variation of total unemployment. Guisinger et al. (2018) proved that higher education is an indicator of more flexible labour markets leading to the decrease in Okun’s coefficient in the USA. Aaronson et al. (2019) confirmed that workers with less education experience higher cyclical fluctuations compared to those who are more educated. Modestino et al. (2016) and Benda et al. (2019) found that employers increase skill requirements, such as education and prior experience, during a recession. Increasing skill requirements are related to higher worker availability. To the extent that employers’ requirements vary during the business cycle, it is likely that during the downturn, workers with less experience and lower levels of education will have longer periods of unemployment, depending on the industry and occupation. The latter findings were also confirmed by Devereux (2002), who provided evidence that during expansion periods, less-qualified workers occupy the positions that they would typically not attain. Low skilled individuals are affected more during recessions because hiring costs of less-skilled individuals are lower, and it is easier to fire them. Garrouste et al. (2010) also proved that less educated people have a higher probability of being in long-term unemployment and this is related to the higher mobility of more educated workers (Brunello et al. 2007).



The other strand of research uses the skill mismatch indicator in order to explain the differences of Okun’s coefficient by taking into account the gap between the skill demand and supply. Ball et al. (2019) concluded that higher skill mismatch is associated with a weaker response of unemployment to output in developing countries. Estevão and Tsounta (2011) supported the idea that skill mismatch has a significant impact on how unemployment reacts to output changes. Melina and Torres (2016), constructed a similar skill mismatch index, concluding that higher skill mismatch is associated with a weaker response of unemployment to output change.



The link between educational attainment level and unemployment is well established in the literature. The majority of research examines whether education affects changes in the overall unemployment; however there is a lack of empirical evidence on how the unemployment rate of people with different levels of educational attainment reacts to output change over the business cycle.




2.2. The Empirical Evidence on Okun’s Coefficients Variation over the Business Cycle


There are two main approaches used in the literature to study the output–unemployment relationship: the first difference model and the gap model. The first difference model estimates the relationship between the change in the unemployment rate and the GDP growth rate. The gap model analyses how the unemployment gap varies with the output gap. The unemployment gap is measured as a difference between actual and natural unemployment rates. The output gap is measured as a difference between actual and potential GDP. The first difference and the gap models consider the symmetric relation between changes in unemployment and output over time. However, in respect to total unemployment, the Okun’s law asymmetry and non-linearity are confirmed by estimating the time-varying coefficients (Kim et al. 2020). The observed variation in time does not explain the reasons for this variation. There are many arguments and much empirical evidence to relate Okun’s coefficients variation with the business cycle. Studies aiming to test the cycle-varying nature of the unemployment–output relationship commonly apply two strategies: incorporating the dummy variable for the cycle phase into the regression model, or splitting the period into two sub-periods—during which the economy did not experience a recession, and during which economy had a recession.



The results are mostly in favour of a more robust unemployment reaction to recessions than to expansions (Balakrishnan et al. 2010; Owyang and Sekhposyan 2012; Vermann and Owyang 2013; Kim and Park 2019; Novák and Darmo 2019; Aguiar-Conraria et al. 2020). Butkus and Seputiene (2019) summarised arguments provided in the literature to expect a more robust unemployment rate response to output fall than to its growth. Firms lay off workers when production declines, but in the recovery phase, they are primarily looking to increase productivity rather than to hirre new workers. Labour unions and labour laws can support downward wage rigidity, so there is no alternative but to lay off employees. Institutional regulations of hiring and firing processes and employee training costs also play a role.



Most of the previous studies did not estimate age- and gender-specific Okun’s coefficients separately for growth and decline periods. García (2017) presented a review of studies which focus on differences in unemployment dynamics by gender and concluded that there is relatively scarce empirical evidence on the impact of the business cycle on male and female unemployment. The higher male unemployment sensitivity to economic fluctuations compared to that of females is explained by a higher share of male employment in sectors sensitive to business cycles, such as manufacturing and construction (Kim and Park 2019). With a constant labour supply, the economic shocks have a relatively stronger impact on labour demand for males than for females during expansion and during contraction (Baussola and Mussida 2017). Age- and gender-specific and non-linear unemployment-output relationship may be affected by labour market flows from unemployment to inactive population and vice versa. These flows are associated with the so-called “added worker effect” and “discouraged worker effect”. The added worker effect occurs when inactive females newly enter the labour market in response to their husbands’ job loss. The discouraged worker effect is associated with the flow out of the labour force when unemployed people give up searching for a new job. The existence and the magnitude of these effects vary over the business cycle (Bredtmann et al. 2018), and thus might shape the non-linear unemployment response to output changes.



In Belaire-Franch and Peiró (2015), the estimates of the Markov switching regime model suggest higher male unemployment sensitivity to cyclical variations compared to that of females in the UK, while in the US, the estimates are relatively similar for both genders. Kim and Park (2019) applied the time-varying coefficient model and presented evidence for South Korea that the estimated Okun’s coefficients for males and females in all age cohorts become larger in downturns than in upswings. Ahn et al. (2019) applied the gap model and estimated a panel regression with a dummy variable taking a value of one if actual GDP exceeds the potential. The results indicate higher unemployment gap sensitivity to a negative output gap than to a positive one. This holds for youth and adult unemployment in both advanced and developing economies. Butkus and Seputiene (2019) applied a similar approach for 28 EU countries, extending the analysis for male and female unemployment. For most countries, point estimates suggest higher youth of both gender unemployment reaction to the negative output gap. However, confidence intervals overlap and raise some doubt as to whether the response over business cycle phases is significantly different.





3. Model and Data


Our research approach is based on the first difference version (Micallef 2016; Nebot et al. 2019; Kim and Park 2019; Aguiar-Conraria et al. 2020; Fontanari et al. 2020 among others) of an equation introduced by Okun (1962) to examine the relationship between output and unemployment. In the original first difference equation, unemployment change (ΔU) is regressed on the total output change (ΔY):


  Δ  U  i , t   = α +  β 1  Δ  Y  i , t   +  θ t  +  μ i  + Δ  ε  i , t   ,  



(1)




where i represents the cross-sectional object (country) and t represents a time period (year), since we are applying this equation on a panel of countries.    θ t    is the time-varying effects, modelled by including time-dummies. Inclusion of this term in Equation (1) is debatable, since it is mostly used in panel equations to capture the cyclical pattern of the dependent variable due to business cycles. In Equation (1), the effect is quite well captured by the output change, which, at some point, could be asynchronous among a panel of countries even though they are tightly bounded by economic relations. On the contrary, time-dummies assume that business cycles are synchronous in the panel. In our equation,    θ t   , along with    μ i   , i.e., country-specific effects, allow for the equilibrium unemployment to change over time and to be country-specific, thus addressing the concern of Ball et al. (2013) that a classical first differenced version of Okun’s equation is theoretically valid just if we can assume a constant equilibrium unemployment rate as well as constant potential growth.    α 0    and    β 1    are parameters to be estimated.    β 1    is the so-called Okun’s coefficient which we expect to be negative, showing an inverse relationship between output and unemployment changes. Δε is the idiosyncratic error term which must follow classical assumption.



Many studies (Balakrishnan et al. 2010; Owyang and Sekhposyan 2012; Vermann and Owyang 2013; Kim and Park 2019; Butkus and Seputiene 2019; Novák and Darmo 2019; Aguiar-Conraria et al. 2020) showed that output change has an asymmetric effect on unemployment change, i.e., we expect that unemployment reacts to output change more significantly during periods of economic downturn compared to periods of economic growth. That asymmetricity is introduced in the first difference equation by adding a multiplicative term between the output change and dummy variable that represents a phase of a business cycle:


  Δ  U  i , t   = α +  β 1  Δ  Y  i , t   +  β 2  Δ  Y  i , t    D  i , t  n  +  β 3   D  i , t  n  +  θ t  +  μ i  + Δ  ε  i , t   ,  



(2)




where Dn equals to 1 if the output has a negative change and 0 otherwise. In Equation (2),    β 1    is Okun’s coefficient for the periods of economic growth and    β 1  +  β 2    is Okun’s coefficient for the periods of economic decline. The specification of Equation (2) also allows for the intercept to vary over the business cycle.



In addition to the examination of Okun’s law in recessions and expansions, we extend the analysis by allowing Okun’s coefficients to vary during the same business cycle phase. Here, our research has some similarities to Oh (2017), who applies the new approach and estimates Okun’s coefficients, separating three instead of two business cycle phases: early expansion, late expansion, and recession. Findings for the USA suggest more robust employment rate reaction to output changes during the early compared to the late expansion phase. In our research, we assume that the reaction of a specific type of unemployment to output change over the current year depends on the total unemployment rate over the previous year, which to some extent may represent the depth of a business cycle’s phase. Our approach is based on the assumption that when the economy experiences positive growth rates for several years and when the unemployment rate is already low, further growth has a little effect on unemployment decline, contrary to the situation when the economy is starting to grow after the economic downturn and when the unemployment rate is high. We expect to see the same over the periods of economic downturn, i.e., the reaction of unemployment to output decline is assumed to increase when the decline lasts longer, and the unemployment rate is higher:


  Δ  U  i , t   = α +  β 1  Δ  Y  i , t   +  β 2  Δ  Y  i , t   U  T  i , t − 1   +  β 3  U  T  i , t − 1   +  θ t  +  μ i  + Δ  ε  i , t   ,  



(3)




where the effect of an output change on a change of a specific type of unemployment, i.e., slope    (   β 1  +  β 2  U  T  i , t − 1    )   , is conditional and depends on   U  T  i , t − 1    , i.e., total unemployment over the previous year. We propose here to use the lagged overall unemployment rate as a more precise proxy for the economic conditions than just splitting business cycle into more than two phases. We include lagged unemployment rate, as empirical evidence suggests that the previous year unemployment increases the probability of staying unemployed (Baussola and Mussida 2017). The Okun’s coefficient’s relationship with the total unemployment level was confirmed by Ball et al. (2017), who plotted estimated Okun’s coefficients for 20 countries against the average level of unemployment over the analysed period and found that higher coefficient values correspond to higher average unemployment. In other words, unemployment is more sensitive to output fluctuation in those countries, where the unemployment level is, on average, higher. When a recession is long and deep, the long-term unemployment rises and contributes negatively to the transition from unemployment to employment (Bachmann and Sinning 2016). On the other hand, when total unemployment is close to its natural rate, technological progress can foster economic growth with little or no effect on unemployment.



Combining Equations (2) and (3), we get:


  Δ  U  i , t   = α +  β 1  Δ  Y  i , t   +  β 2  Δ  Y  i , t   U  T  i , t − 1   +  β 3  Δ  Y  i , t    D  i , t  n  +  β 4  Δ  Y  i , t   U  T  i , t − 1    D  i , t  n  +  β 5   D  i , t  n  +  β 6  U  T  i , t − 1   +  θ t  +  μ i  + Δ  ε  i , t   ,  



(4)




where    (   β 1  +  β 2  U  T  i , t − 1    )    and    (   [   β 1  +  β 3   ]  +  [   β 2  +  β 4   ]  U  T  i , t − 1    )    are conditional Okun’s coefficients moderated by the total unemployment rate over the previous year for the economic growth and decline periods, respectively. Since the estimated slope coefficients in Equations (3) and (4) are conditional, the standard errors associated with the slope coefficients are conditional as well and depend on the value of   U  T  i , t − 1    . We calculated conditional standard errors for the slope coefficients, following the formulas provided by Brambor et al. (2006).



Estimating fist difference or gap equations, researchers usually find that Okun’s coefficient is age- and gender-specific. Our research deepens the discussion on the unemployment–output relationship not just by estimating conditional age- and gender-specific Okun’s coefficient, but also by estimating the educational attainment level-specific Okun’s coefficient. For that, we will use data on educational attainment level-, age- and gender-specific unemployment in EU-28 countries over the period of 1995–2019 from Eurostat. Descriptive statistics of variables are presented in Table 1.



To examine whether Okun’s coefficients are age-, gender- and educational attainment level-specific, we estimated Equations (1)–(4) separately for total, age-, gender- and educational attainment level-specific unemployment. We did not include the unemployment of 60–64 and 65–69 years old (y.o.) population due to many missing observations compared to other age groups. To see whether Okun’s coefficients are statistically significantly different for males and females, among age groups and educational attainment levels, besides point estimates, we provided confidence intervals. Equations were estimated by least-squares dummy variables (LSDV), using Prais–Winsten standard errors to reduce the probability that heteroscedasticity and serial correlation could lead to inefficient estimates with biased regular standard errors and, therefore, misleading results.




4. Estimation Results and Discussion


Figure 1 presents the estimated Okun’s coefficient, using Equation (1).



The Okun’s coefficient for total unemployment (−0.29) is very close to that estimated by the European Commission in the sample of EU27 (European Commission 2013) and Brincikova and Darmo (2015) in the sample of EU28 countries (−0.294 and −0.334, respectively).



Point estimates for males and females differ and as previous studies (Hutengs and Stadtmann 2014a; Dixon et al. 2017; Kim and Park 2019) showed, male unemployment is more sensitive to output change, but their confidence intervals slightly overlap, meaning that sensitivity is not so different from a statistical point of view, which was also documented in previous studies (Zanin 2014; Butkus and Seputiene 2019). Point estimates for males (−0.33) and females (−0.25) are similar to those presented in Brincikova and Darmo (2015) for EU28 countries over period 2000–2013 (−0.392 and −0.272, respectively). One possible explanation for a higher male unemployment sensitivity in comparison to female unemployment may be related to the specification of model variables (first difference), as male unemployment rates were lower during both economic growth and decline. However, statistical data show that the variation of male and female unemployment did not differ significantly, and the impact of this aspect is not crucial for gender-specific research results.



Considering the age-specific Okun’s coefficient, the youth stands out from all other age groups. Despite a wide C.I. of the point estimate, it does not overlap with C.I. for other age groups or overall unemployment. This is evidence of youth-specific Okun’s coefficient, which shows a high sensitivity of youth unemployment to output change compared to other age groups, for which Okun’s coefficients are almost the same. Our findings confirm the results of other studies (Hutengs and Stadtmann 2013, 2014a, 2014b; Zanin 2014; Banerji et al. 2014, 2015; Dietrich and Möller 2016; Marconi et al. 2016; Dixon et al. 2017; Dunsch 2017; Zanin 2018; Ahn et al. 2019; Butkus and Seputiene 2019) which determined the stronger reaction of youth unemployment to output change compared to other age groups. We assume that one of the reasons for higher youth unemployment responsiveness to output change may be differences in education level, but there is a lack of empirical evidence on how unemployment of people with different educational attainment levels reacts to economic fluctuations. The link of higher levels of educational attainment with lower unemployment is well established in empirical studies, but only Askenazy et al. (2015) differentiate Okun’s coefficient according to educational attainment level.



We researched how the responsiveness of unemployment to output change differs in groups with different educational attainment levels. Referring to estimates of educational attainment level-specific Okun’s coefficient, we see that the sensitivity of unemployment for low1 and middle-educated people is much higher compared to that of tertiary-educated people. Our results confirm the findings of Askenazy et al. (2015) that the sensitivity of unemployment of highly educated workers to output fluctuations is lower. We assume that our results are related to the fact that highly educated workers are most valuable for employers due to their skills and experience, and they create more value added to firms. Employers tend to retain highly educated workers, at least in the short term.



Figure 2 presents the estimated Okun’s coefficient for periods of positive and negative output change, using Equation (2).



Estimates for overall unemployment show that sensitivity to output change is significantly higher when output is decreasing compared to periods of its increase. The same holds for gender-, age-, and educational attainment level-specific unemployment. We do not find evidence that Okun’s coefficient is gender- or age-specific when output is increasing, since C.I.s of point estimates overlap for both genders and all age groups and are very close to one for overall unemployment. However, it is not the case with the educational attainment level-specific Okun’s coefficient, since the coefficient for highly educated is significantly lower compared to the other two educational attainment levels.



On the contrary, when output is decreasing, Okun’s coefficient for males is considerably higher compared to females and that for 15–24 y.o. is significantly higher compared to the other two age groups. Our results match the majority of research in this field concluding that unemployment is more responsive to economic recessions than to expansions (Tang and Bethencourt 2017; Novák and Darmo 2019), and they also confirm the findings of Ahn et al. (2019) and Butkus and Seputiene (2019), who determined higher sensitivity of youth unemployment in upturns than in downturns. Dellas and Sakellaris (2003) and Aaronson et al. (2019) found that enrolment in higher education increases as unemployment grows, and controlling enrolment could result in an even higher reaction of youth unemployment to a negative output change.



The coefficient for highly educated remains considerably lower compared to the other two educational attainment levels when output is decreasing and the difference in sensitivity to output change between periods of positive and negative output change is smaller compared to other educational attainment levels. We suppose that these results can be related to the tendency that firms invest more in such workers and tend to retain them through economic fluctuations. The supply of such workers in the market is relatively lower than of a less-educated labour force, and finding suitably qualified workers can be complicated during a period of economic growth.



Figure 3 presents the estimated conditional Okun’s coefficient moderated by the total unemployment rate over the previous year, using Equation (3).



Estimates show that the reaction of specific unemployment to output change over the current year is highly dependent on the level of total unemployment that was over the previous year, i.e., the higher the total unemployment rate, the higher is the reaction. Gender- and age-specific conditional Okun’s coefficients lie on almost parallel lines. It means that unemployment reaction to output change increases/decreases at the same rate for males and females, youth and elder when total unemployment gets higher/lower. Conditional slopes are close to each other, their C.I. overlap and estimated Okun’s coefficients are not significantly different.



This is not the case considering the educational attainment level-specific Okun’s coefficient. The moderating effect is smaller for low-educated unemployed (curve is almost horizontal) and bigger for tertiary-educated unemployed (curve has much higher slope compared to low- or middle-educated). When the total unemployment rate of the previous year is relatively high, output change affects the unemployment of tertiary-educated persons more than the unemployment of low and middle-educated persons.



Our results are robust to breaking down educational attainment level-specific unemployment by gender (see Figure A1 in the Appendix A) and by age groups (see Figure A2 in the Appendix A). Lines for females and males with the same educational attainment level are relatively more parallel (slopes are similar) than lines for males or females among different educational attainment levels. Lines for females are above lines for males since, as gender-specific Okun’s coefficients (see Figure 1) show, female unemployment is less affected by output change compared to male unemployment. Lines for different age groups with the same educational attainment level are relatively more parallel than lines for the same age group among different educational attainment levels, with two exceptions—tertiary-educated 15–24 y.o. and low-educated 25–39 y.o.



Referring to C.I. of the estimated conditional Okun’s coefficient (see Figure A3 in the Appendix A), we find that there is no statistically significant difference between low- and middle-educated unemployment. The significant difference between tertiary- and middle-educated disappears when unemployment reaches 6 per cent, and the difference between tertiary- and low-educated when unemployment reaches 8.5 per cent.



Since the previous analysis confirms that Okun’s coefficient differs depending on the direction of the output change (see Figure 2), we estimate conditional Okun’s coefficient, using Equation (4) separately for periods of positive and negative output change (see the next three Figure 4, Figure 5 and Figure 6). As we already saw in Figure 3, the unemployment reaction to output change is bigger over the periods of high unemployment. In all three cases, i.e., gender- (Figure 4), age- (Figure 5) and educational attainment level-specific (Figure 6) Okun’s coefficients and their sensitivity to the total unemployment rate over the previous period are lower when economy is growing compared to the downturn. These results strengthen the previous findings.



The literature review on gender-specific unemployment reaction to economic growth revealed inconsistent results. While some empirical evidence shows higher male unemployment sensitivity to output changes (Kim and Park 2019; Dixon et al. 2017; Dunsch 2017; Zanin 2014), other studies do not find statistically different Okun’s coefficients for males and females (Huang et al. 2020; Butkus and Seputiene 2019; Zanin 2014). Our results can offer some explanation for the observed variation of earlier findings. In general, male and female unemployment responds similarly to economic growth, but the reaction is different to an economic slowdown. Figure 4 shows that Okun’s coefficients for males and females are almost the same (lines are parallel and overlap) over the periods of positive output change, i.e., unemployment reaction to economic growth is the same for males and females, and this reaction decreases at the same rate while unemployment rate gets lower. Despite the fact that Okun’s coefficients for males and females increase at the same rate over the periods of negative output change when the total unemployment gets higher (lines are parallel), i.e., sensitivity changes at the same rate, Okun’s coefficients are much higher for males compared to females.



Figure 5 shows that conditional Okun’s coefficients for youth stand out from other age groups with a much higher reaction to a negative output change, which confirms the findings presented in previously mentioned studies.



In addition to this, Figure 5 indicates that the youth unemployment reaction to output decline is more stable and less dependent on the total unemployment level over the previous year compared to other age groups. These results confirm that young people are laid off first, so the unemployment rate changes sharply as soon as a recession begins (we assume that the low unemployment rate of the previous year indicates that this is the beginning of a recession). The response of other age groups to the economic downturn strengthens along with the size of the unemployment rate. This may mean a delayed reaction when employers try to retain workers at the beginning of a crisis, but the reaction intensifies if the recession continues.



In the case of positive output change, youth unemployment decreases not so much as in other age groups, which shows the difficulties of young people in finding employment, as employers may prefer to recruit more experienced older workers. Since in other age groups the sensitivity of unemployment to negative/positive output change increases more quickly/slowly compared to youth when the unemployment rate gets higher, Okun’s coefficients become less different when the unemployment rate is high compared to when the unemployment rate is low. This shows that when the unemployment rate rises, the situation of young people in the labour market becomes more similar to that of older groups. Contrarily, if the unemployment rate is low, whether the economy is growing or starting to decline, the reaction of youth unemployment to output changes is more pronounced compared to other age groups.



Referring to the confidence intervals, youth stands out from other age groups just when the economy is declining and when the total unemployment rate is below 10–11 per cent. Over the periods of positive output change (for all levels of the total unemployment over the previous year) and over the periods of negative output change (when level of the total unemployment over the previous year is above 10–11 per cent), confidence intervals of conditional Okun’s coefficients overlap for youth and other age groups.



Empirical studies show great variability of Okun’s coefficient for youth and its difference compared to other age cohorts across EU countries (Hutengs and Stadtmann 2013, 2014b; Zanin 2014; Banerji et al. 2015). Our results suggest that the reason for this variability may be attributed to a different length and deepness of business cycle phases across countries, as the reaction of certain age group’s unemployment to growth increases together with the rise in total unemployment. The findings in previous studies confirm this conclusion. For example, in our sample, Spain has the highest average total unemployment rate, according to Hutengs and Stadtmann (2013), while Banerji et al. (2015) estimated that Spain has the highest Okun’s coefficient for youth among the EU countries. Zanin (2014) confirmed the same conclusion separately for young males and females. We estimated on the average the lowest total unemployment in Luxembourg, Austria, and the Netherlands. In the abovementioned studies, these countries show the lowest economic growth impact on youth unemployment.



Another explanation may be grounded in the different composition of a labour force according to its educational attainment level. Less-educated youths’ unemployment reaction to negative output change is much higher than that of youths or other age groups with high education (see Figure A5 in Appendix A).



The results in Figure 6 clearly show how the educational attainment level shapes the unemployment of all age groups’ reaction to positive and negative output changes.



Compared to age- or gender-specific Okun’s coefficients, educational attainment level-specific Okun’s coefficients show higher variation, especially during a recession. This supports the assumption that education can serve as an important factor in explaining the heterogeneous unemployment reaction to economic growth.



Over the periods of positive output change, Okun’s coefficients for the middle-educated unemployed do not substantially differ from total unemployment, while unemployment reaction to an output change for tertiary-educated is much more sensitive to the total unemployment rate over the previous period compared to the less-educated group. Because of the differences in sensitivity, Okun’s coefficients are the lowest for tertiary-educated people when the total unemployment level is low. When the unemployment rate reaches about 11%, Okun’s coefficients become the highest for tertiary-educated people. In other words, the results show that if there is a high total unemployment rate and the economy is growing (say, the growth phase begins after the recession), tertiary-educated people are employed first, as their unemployment falls significantly faster than for low- or middle-educated. The reaction decreases along with the level of total unemployment as the number of unemployed is limited. These results suggest that when an economy emerges from a significant downturn, firms demand highly educated workers. This may be related to the fact that highly educated employees are more versatile in the firm’s activities and provide more advantages for the firm’s development. When unemployment is low, further economic growth is more favourable to low and medium educated people. Low unemployment indicates that there is less of a free labour force in the market, and companies tend to hire lower educated persons, invest in the improvement of their skills and adapt these workers for the firm’s needs. However, we should interpret these results with caution, as confidence intervals of point estimates show that over the entire range of total unemployment, the differences between educational attainment level-specific conditional Okun’s coefficients are insignificant if we consider periods of positive output change.



Over the periods of negative output change, the sensitivity of educational attainment level-specific Okun’s coefficients to the total unemployment rate over the previous period are very distinctive. The higher the educational attainment level, the smaller the Okun’s coefficient, but the more sensitive it is to the level of unemployment over the previous year. This is why Okun’s coefficient is the highest for low-educated unemployed when the overall unemployment rate is low, and becomes the same as for other educational attainment levels when the overall unemployment level is high. Referring to the confidence intervals, the differences in conditional Okun’s coefficients disappear when total unemployment over the previous year reaches 9–11 per cent.



The abovementioned findings are robust for breaking down educational attainment level-specific unemployment by gender and age groups (see Figure A4 and Figure A5 in the Appendix A). We find that differences in Okun’s coefficients for males and females are more distinct over the periods of negative output change compared to positive change. The same is true for breaking down male/female unemployment by age groups and educational attainment levels. Considering reaction differences for males and females over the periods of negative output change, less educated males stand out. The Okun’s coefficient slightly but still decreases when overall unemployment increases. It could be related to the fact that these employees are fired first when the economy is shrinking. Thus, the reaction is higher during the beginning of the downturn compared to later phases.



The youth unemployment reaction to the output change stands out from the other age groups mostly during the downturn. The reaction becomes similar when overall unemployment is high. Breaking down the analysis by different educational attainment levels (see Figure A5 in the Appendix A), the general conclusion remains the same. Additionally, we also find that the reaction of highly educated youth unemployment to a positive/negative output change remains the same regardless of the overall unemployment level. Considering low-educated youth unemployment, a positive output change has no statistically significant effect on it (95% C.I. contains zero). Unemployment of the less educated in other age groups is also weakly responding to an output change. This shows that these groups are least attractive to employers, regardless of the labour market situation, and probably unemployment dynamics is affected by other than output change factors.



When the economy starts to grow (overall unemployment is still high, but output change is positive), the reaction of highly-educated unemployment is strong. When the economy is beginning to decline (overall unemployment is low, but output change is negative), the reaction of highly educated unemployment is weak. This suggests the lagging response to the output change found by other studies. These results are robust, breaking down the analysis by gender and age groups (see Figure A5 in the Appendix A).



Our robustness check (see Appendix B) consists of re-estimating Equations (1)–(4) with LSDV but using Newey–West standard errors as an alternative to Prais–Winsten standard errors which also allow us to overcome the problem of serial correlation and heteroscedasticity in the error terms. In addition, since specifications of Equations (3) and (4) include lags of the dependent variable as a regressor, which results in a dynamic panel, and LSDV estimates are no longer guaranteed to be consistent, we applied the Arellano and Bond estimator designed specifically for dynamic panel data. The validity of this estimator is checked, using AR(2) test and Sargan test for over-identification restrictions. The results of the robustness check are presented in Table A1, Table A2, Table A3 and Table A4.



Estimates using alternative standard errors to address serial correlation and heteroscedasticity problems result in the same significance of the estimated Okun’s coefficients, thus our conclusions based on LSDV estimates with Newey–West standard errors are left unchanged. Considering the application of the Arellano–Bond estimator on Equation (3) with the specification that introduced dynamics in the panel data, the estimated reaction of unemployment on growth for males and females and among different age groups became less distinct but more different considering educational attainment level-specific unemployment. Estimates using Equation (4) show that differences in the reaction compared to general estimates are bigger over economic downturns compared to upturns. This shows that educational attainment level should be considered as the important factors affecting the size of Okun’s coefficient and especially during economic decline.



Our results confirm asymmetric age-, gender- and educational attainment level-specific unemployment reactions over the business cycle. Therefore, studies that do not distinguish between growth and decline stages provide an inaccurate estimate of the unemployment rate response to an output change.




5. Conclusions


The relationship between economic growth and unemployment has been widely discussed in the scientific literature; however, significant variation of the Okun’s coefficient across countries raises the question of what are the factors influencing the heterogeneity of the coefficient. The literature review suggests that Okun’s coefficient variation can be related to gender, age and educational attainment level. The magnitude of gender-specific Okun’s coefficient suggests higher unemployment sensitivity to the business cycle for males than females, while as empirical evidence confirms that youth unemployment responds more strongly to output fluctuations compared to their older counterparts. Despite the extensive literature on the output–unemployment relationship, there is a lack of empirical evidence on how education level influences the situation of workers in the labour market over the business cycle.



Variation of Okun’s coefficient during the business cycle is usually analysed splitting the sample into periods for positive and negative output change or introducing interaction between output change and a dummy that indicates whether a change is positive or negative. We extend this approach by suggesting using overall unemployment over the previous period as a proxy for the depth of the business cycle phase. This allows us to estimate an Okun’s coefficient that is conditional and different for early or late expansion, the beginning of the downturn and deep crisis.



Our estimates suggest that unemployment’s reaction to the output change is asymmetric, i.e., higher when output is decreasing and lower when it is increasing. The same holds for gender-, age- and educational attainment level-specific unemployment. We also find that Okun’s coefficients are moderated by the level of the overall unemployment. However, this is true only during the economic downturn, i.e., the higher the overall unemployment, the bigger the negative effect on unemployment a further output decrease will have. Meanwhile, during the periods of positive output change, Okun’s coefficient is small and does not change much with the decrease in overall unemployment. This means that expansive economic policy aimed to increase total expenditures and output has a limited effect on unemployment, and it remains almost the same regardless of the level of the overall unemployment.



Our findings support the view that the reaction of youth and male unemployment to output change stands out. However, we have empirical evidence that this is true only over the periods of negative output change, while during economic upturns, there are no statistically significant differences between Okun’s coefficients for males and females or for different age groups. However, this is not the case considering educational attainment level-specific unemployment, which was not previously researched in this context. Unemployment for tertiary-educated people reacts significantly less to an output change compared to the low-and middle-educated, suggesting evidence that education is another important factor next to gender and age in explaining the heterogeneity of Okun’s coefficients.



Low-educated youths and especially males are mostly affected by the economic downturn during its initial phase. Over time, when the overall unemployment will increase, i.e., the recession becomes deeper, the reaction of other specific types of unemployment to negative output change will sharply increase and becomes similar. It means that we can expect to observe a significantly different Okun’s coefficient and thus unemployment reactions to an output change not over the whole period of the recession, but mostly during its initial stage.



Our future research can be conducted in two main directions: (i) deepening the results of the aspects evaluated in this study, applying additional methods, i.e., threshold autoregressive model which allows distinguishing threshold level where the sensitivity of unemployment rate to economic growth/decline changes its nature, speed, strength, etc.; (ii) widening the research field to how the sensitivity of unemployment to economic growth differs between countries in different regions of the EU, how this phenomenon depends on economic structure, institutional labour market regulation and the changes in labour market flows, related to migration, educational enrolment, and size of the labour force.







Author Contributions


Conceptualisation, M.B., K.M. D.R. and J.S.; methodology, M.B.; validation, M.B. and D.R.; formal analysis, D.R. and J.S.; literature review K.M. and J.S.; data curation, M.B. and D.R.; writing—original draft preparation, M.B., K.M. D.R. and J.S.; writing—review and editing, M.B., K.M. D.R. and J.S.; visualisation, M.B. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Acknowledgments


The authors would like to thank three anonymous reviewers of Economies for constructive comments on this work that gave insights for future research on economic growth and unemployment relationship.




Conflicts of Interest


The authors declare no conflict of interest.





Appendix A




[image: Economies 08 00098 g0a1 550] 





Figure A1. LSDV estimates of educational attainment-specific conditional Okun’s coefficient moderated by unemployment rate over the previous year, using Equation (3) broken down by gender. 






Figure A1. LSDV estimates of educational attainment-specific conditional Okun’s coefficient moderated by unemployment rate over the previous year, using Equation (3) broken down by gender.
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Figure A2. LSDV estimates of educational attainment-specific conditional Okun’s coefficient moderated by unemployment rate over the previous year, using Equation (3) broken down by age groups. 
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Figure A3. LSDV estimates and their 95% C.I. of educational attainment-specific conditional Okun’s coefficient moderated by unemployment rate over the previous year, using Equation (3). 
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Figure A4. LSDV estimates of educational attainment level and gender-specific conditional Okun’s coefficient moderated by unemployment rate over the previous year separately for positive (p) and negative (n) output change, using Equation (4). 
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Figure A5. LSDV estimates of educational attainment level and age-specific conditional Okun’s coefficient moderated by unemployment rate over the previous year separately for positive (p) and negative (n) output change, using Equation (4). 






Figure A5. LSDV estimates of educational attainment level and age-specific conditional Okun’s coefficient moderated by unemployment rate over the previous year separately for positive (p) and negative (n) output change, using Equation (4).
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Table A1. Robustness check of Equation (1) estimates presented in Figure 1.






Table A1. Robustness check of Equation (1) estimates presented in Figure 1.





	
Unemployment Type

	
Point Estimate of β1

	
(Prais-Winsten std. Error)

	
(Newey-West std. Error)






	
All

	
−0.2893

	
(0.0195) ***

	
(0.0200) ***




	
All age groups and education levels

	
Male

	
−0.3275

	
(0.0222) ***

	
(0.0227) ***




	
Female

	
−0.2532

	
(0.0200) ***

	
(0.0195) ***




	
All gender groups and education levels

	
15–24 y.o.

	
−0.5561

	
(0.0470) ***

	
(0.0474) ***




	
25–39 y.o.

	
−0.2829

	
(0.0204) ***

	
(0.0216) ***




	
40–59 y.o.

	
−0.2527

	
(0.0171) ***

	
(0.0173) ***




	
All gender and age groups

	
ISCED 0-2

	
−0.4185

	
(0.0367) ***

	
(0.0364) ***




	
ISCED 3-4

	
−0.3370

	
(0.0300) ***

	
(0.0227) ***




	
ISCED 5-8

	
−0.1579

	
(0.0143) ***

	
(0.0145) ***








*** indicate statistically significant at the 1% level.
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Table A2. Robustness check of Equation (2) estimates presented in Figure 2.






Table A2. Robustness check of Equation (2) estimates presented in Figure 2.





	
Unemployment Type

	
Parameter

	
Point Estimate of the Parameter

	
(Prais-Winsten std. Error)

	
(Newey-West std. Error)






	
All

	
β1

	
−0.1861

	
(0.0228) ***

	
(0.0242) ***




	
β1 + β2

	
−0.5126

	
(0.0462) ***

	
(0.0461) ***




	
All age groups and education levels

	
Male

	
β1

	
−0.1997

	
(0.0281) ***

	
(0.0279) ***




	
β1 + β2

	
−0.6490

	
(0.0520) ***

	
(0.0515) ***




	
Female

	
β1

	
−0.1750

	
(0.0253) ***

	
(0.0250) ***




	
β1 + β2

	
−0.3751

	
(0.0471) ***

	
(0.0476) ***




	
All gender groups and education levels

	
15–24 y.o.

	
β1

	
−0.3112

	
(0.0602) ***

	
(0.0610) ***




	
β1 + β2

	
−0.9984

	
(0.1120) ***

	
(0.1114) ***




	
25–39 y.o.

	
β1

	
−0.1694

	
(0.0260) ***

	
(0.0258) ***




	
β1 + β2

	
−0.5200

	
(0.0482) ***

	
(0.0488) ***




	
40–59 y.o.

	
β1

	
−0.1755

	
(0.0220) ***

	
(0.0216) ***




	
β1 + β2

	
−0.4560

	
(0.0410) ***

	
(0.0408) ***




	
All gender and age groups

	
ISCED 0-2

	
β1

	
−0.2432

	
(0.0476) ***

	
(0.0471) ***




	
β1 + β2

	
−0.8541

	
(0.0866) ***

	
(0.0872) ***




	
ISCED 3-4

	
β1

	
−0.2103

	
(0.0292) ***

	
(0.0218) ***




	
β1 + β2

	
−0.6257

	
(0.0534) ***

	
(0.0527) ***




	
ISCED 5-8

	
β1

	
−0.0943

	
(0.0186) ***

	
(0.0179) ***




	
β1 + β2

	
−0.2717

	
(0.0335) ***

	
(0.0336) ***








*** indicate statistically significant at the 1% level.
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Table A3. Robustness check of Equation (3) estimates presented in Figure 3.
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Unemployment Type

	
Parame-ter

	
LSDV Estimates

	
2SGMM (1)




	
Point Estimate of the Parameter

	
(Prais-Winsten std. Error)

	
(Newey-West std. Error)

	
Point Estimate of the Parameter

	
(Windmeijer-Corrected std. Error) (2)






	
All

	
β1

	
−0.0953

	
(0.0398) **

	
(0.0394) **

	
−0.0978

	
(0.0428) **




	
β2

	
−0.0193

	
(0.0036) ***

	
(0.0038) ***

	
−0.0205

	
(0.0033) ***




	
All age groups and education levels

	
Male

	
β1

	
−0.1534

	
(0.0456) ***

	
(0.0430) ***

	
−0.1545

	
(0.0441) ***




	
β2

	
−0.0171

	
(0.0041) ***

	
(0.0045) ***

	
−0.0173

	
(0.0044) ***




	
Female

	
β1

	
−0.0498

	
(0.0361)

	
(0.0404)

	
−0.0530

	
(0.0390)




	
β2

	
−0.0201

	
(0.0032) **

	
(0.0038) **

	
−0.0205

	
(0.0030) **




	
All gender groups and education levels

	
15–24 y.o.

	
β1

	
−0.1388

	
(0.0921)

	
(0.0944)

	
−0.1460

	
(0.0903)




	
β2

	
−0.0195

	
(0.0039) ***

	
(0.0035) ***

	
−0.0212

	
(0.0041) ***




	
25–39 y.o.

	
β1

	
−0.0781

	
(0.0377) **

	
(0.0370) **

	
−0.0829

	
(0.0353) **




	
β2

	
−0.0214

	
(0.0034) ***

	
(0.0036) ***

	
−0.0228

	
(0.0032) ***




	
40–59 y.o.

	
β1

	
−0.0936

	
(0.0350) ***

	
(0.0359) ***

	
−0.0952

	
(0.0358) ***




	
β2

	
−0.0187

	
(0.0038) ***

	
(0.0040) ***

	
−0.0185

	
(0.0037) ***




	
All gender and age groups

	
ISCED 0-2

	
β1

	
−0.3280

	
(0.0636) ***

	
(0.0631) ***

	
−0.3124

	
(0.0637) ***




	
β2

	
−0.0043

	
(0.0032)

	
(0.0039)

	
−0.0041

	
(0.0031)




	
ISCED 3-4

	
β1

	
−0.1507

	
(0.0453) ***

	
(0.0457) ***

	
−0.1403

	
(0.0437) ***




	
β2

	
−0.0165

	
(0.0037) ***

	
(0.0035) ***

	
−0.0161

	
(0.0036) ***




	
ISCED 5-8

	
β1

	
0.0147

	
(0.0229)

	
(0.0223)

	
0.0143

	
(0.0251)




	
β2

	
−0.0308

	
(0.0034) ***

	
(0.0039) ***

	
−0.0336

	
(0.0034) ***








**, *** indicate statistically significant at the 5%, and 1% levels, respectively. (1) Two-step generalized methods of moments (GMM) estimator that includes equations in levels. Once the 1-step estimator is computed, the sample covariance matrix of the estimated residuals is used to obtain 2-step estimates, which are not only consistent but also asymptotically efficient. (2) To take into account the concern of Blundell and Bond (1998) about the downward-biased tendency of standard errors estimated by the GMM approach for small samples, we used finite-sample corrections suggested by Windmeijer (2005) to the asymptotic covariance matrix of the parameters, which are nowadays almost universally used.
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Table A4. Robustness check of Equation (4) estimates presented in Figure 4, Figure 5 and Figure 6.
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Unemployment Type

	
Para-Meter

	
LSDV Estimates

	
2SGMM (1)




	
Point Estimate of the Parameter

	
(Prais-Winsten std. Error)

	
(Newey-West std. Error)

	
Point Estimate of the Parameter

	
(Windmeijer-Corrected std. Error) (2)






	
All

	
β1

	
−0.0264

	
(0.0526)

	
(0.0578)

	
−0.0254

	
(0.0524)




	
β2

	
−0.0155

	
(0.0046) ***

	
(0.0042) ***

	
−0.0167

	
(0.0045) ***




	
β1 + β3

	
−0.2243

	
(0.0861) **

	
(0.0822) **

	
−0.2135

	
(0.0831) **




	
β2 + β4

	
−0.0314

	
(0.0086) ***

	
(0.0097) ***

	
−0.0293

	
(0.0086) ***




	
All age groups and education levels

	
Male

	
β1

	
−0.0324

	
(0.0586)

	
(0.0623)

	
−0.0293

	
(0.0546)




	
β2

	
−0.0157

	
(0.0051) ***

	
(0.0049) ***

	
−0.0143

	
(0.0056) ***




	
β1 + β3

	
−0.3586

	
(0.1032) **

	
(0.0937) **

	
−0.3385

	
(0.0963) **




	
β2 + β4

	
−0.0311

	
(0.0107) ***

	
(0.0113) ***

	
−0.0316

	
(0.0110) ***




	
Female

	
β1

	
−0.0324

	
(0.0508)

	
(0.0481)

	
−0.0338

	
(0.0464)




	
β2

	
−0.0143

	
(0.0045) ***

	
(0.0041) ***

	
−0.0146

	
(0.0046) ***




	
β1 + β3

	
−0.1043

	
(0.0765) ***

	
(0.0694) ***

	
−0.1091

	
(0.0808) ***




	
β2 + β4

	
−0.0289

	
(0.0070) ***

	
(0.0073) ***

	
−0.0274

	
(0.0065) ***




	
All gender groups and education levels

	
15–24 y.o.

	
β1

	
0.0976

	
(0.1260)

	
(0.1281)

	
0.0892

	
(0.1367)




	
β2

	
−0.0193

	
(0.0055) ***

	
(0.0058) ***

	
−0.0205

	
(0.0055) ***




	
β1 + β3

	
−0.7232

	
(0.1923) ***

	
(0.2050) ***

	
−0.6836

	
(0.2092) ***




	
β2 + β4

	
−0.0128

	
(0.0082)

	
(0.0083)

	
−0.0129

	
(0.0077)




	
25–39 y.o.

	
β1

	
−0.0259

	
(0.0507)

	
(0.0499)

	
−0.0256

	
(0.0464)




	
β2

	
−0.0154

	
(0.0046) ***

	
(0.0042) ***

	
−0.0163

	
(0.0044) ***




	
β1 + β3

	
−0.2391

	
(0.0783) ***

	
(0.0808) ***

	
−0.2298

	
(0.0812) ***




	
β2 + β4

	
−0.0298

	
(0.0073) ***

	
(0.0072) ***

	
−0.0304

	
(0.0068) ***




	
40–59 y.o.

	
β1

	
−0.0417

	
(0.0460)

	
(0.0457)

	
−0.0429

	
(0.0444)




	
β2

	
−0.0148

	
(0.0048) ***

	
(0.0051) ***

	
−0.0147

	
(0.0043) ***




	
β1 + β3

	
−0.1712

	
(0.0829) **

	
(0.0841) **

	
−0.1686

	
(0.0810) **




	
β2 + β4

	
−0.0374

	
(0.0104) ***

	
(0.0101) ***

	
−0.0398

	
(0.0113) ***




	
All gender and age groups

	
ISCED 0-2

	
β1

	
−0.1012

	
(0.0876)

	
(0.0931)

	
−0.1105

	
(0.0947)




	
β2

	
−0.0068

	
(0.0042)

	
(0.0046)

	
−0.0074

	
(0.0043)




	
β1 + β3

	
−0.6787

	
(0.1594) ***

	
(0.1623) ***

	
−0.6588

	
(0.1701) ***




	
β2 + β4

	
−0.0106

	
(0.0098)

	
(0.0096)

	
−0.0111

	
(0.0092)




	
ISCED 3-4

	
β1

	
−0.0556

	
(0.0583)

	
(0.0611)

	
−0.0601

	
(0.0621)




	
β2

	
−0.0136

	
(0.0046) ***

	
(0.0049) ***

	
−0.0133

	
(0.0043) ***




	
β1 + β3

	
−0.3381

	
(0.0986) ***

	
(0.1055) ***

	
−0.3199

	
(0.1068) ***




	
β2 + β4

	
−0.0272

	
(0.0089) ***

	
(0.0082) ***

	
−0.0263

	
(0.0094) ***




	
ISCED 5-8

	
β1

	
0.0042

	
(0.0317)

	
(0.0293)

	
0.0041

	
(0.0315)




	
β2

	
−0.0193

	
(0.0050) ***

	
(0.0054) ***

	
−0.0200

	
(0.005) ***




	
β1 + β3

	
−0.0186

	
(0.0487)

	
(0.0500)

	
−0.0190

	
(0.0448) ***




	
β2 + β4

	
−0.0432

	
(0.0070) ***

	
(0.0075) ***

	
−0.0407

	
(0.0067) ***








**, *** indicate statistically significant at the 5%, and 1% levels, respectively. (1) Two-step generalized methods of moments (GMM) estimator that includes equations in levels. Once the 1-step estimator is computed, the sample covariance matrix of the estimated residuals is used to obtain 2-step estimates, which are not only consistent but also asymptotically efficient. (2) To take into account the concern of Blundell and Bond (1998) about the downward-biased tendency of standard errors estimated by the GMM approach for small samples, we used finite-sample corrections suggested by Windmeijer (2005) to the asymptotic covariance matrix of the parameters, which are nowadays almost universally used.
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Referring to Askenazy et al. (2015), we assume that highly educated workers are tertiary-educated (ISCED 5-8), middle-educated workers are those holding secondary (ISCED 3-4) diplomas and low-educated workers are those holding lower than secondary diplomas (ISCED 0-2).
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Figure 1. Least-squares dummy variables (LSDV) estimates of gender-, age- and education attainment level-specific Okun’s coefficient, using Equation (1). A rounded dot represents the point estimate, and the vertical line represents the 95% confidence interval (C.I.) of the point estimate. 






Figure 1. Least-squares dummy variables (LSDV) estimates of gender-, age- and education attainment level-specific Okun’s coefficient, using Equation (1). A rounded dot represents the point estimate, and the vertical line represents the 95% confidence interval (C.I.) of the point estimate.
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Figure 2. LSDV estimates of gender-, age- and educational attainment level-specific Okun’s coefficient when output change is positive (p) and when it is negative (n) using Equation (2). A rounded dot represents the point estimate, and the vertical line represents the 95% C.I. of the point estimate. 






Figure 2. LSDV estimates of gender-, age- and educational attainment level-specific Okun’s coefficient when output change is positive (p) and when it is negative (n) using Equation (2). A rounded dot represents the point estimate, and the vertical line represents the 95% C.I. of the point estimate.
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Figure 3. LSDV estimates of gender-, age- and educational attainment-specific conditional Okun’s coefficient moderated by unemployment rate over the previous year, using Equation (3). 
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Figure 4. LSDV estimates of gender-specific conditional Okun’s coefficient moderated by unemployment rate over the previous year separately for positive (p) and negative (n) output change, using Equation (4). 
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Figure 5. LSDV estimates of age-specific conditional Okun’s coefficient moderated by unemployment rate over the previous year separately for positive (p) and negative (n) output change, using Equation (4). 
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Figure 6. LSDV estimates of educational attainment level-specific conditional Okun’s coefficient moderated by unemployment rate over the previous year separately for positive (p) and negative (n) output change, using Equation (4). 
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[image: Economies 08 00098 g006]







[image: Table] 





Table 1. Descriptive statistics.






Table 1. Descriptive statistics.





	

	

	

	
Mean

	
S.D.

	
Min.

	
Max.






	
Unemployment (U), %

	

	

	

	




	
Educational Attainment Level *

	
Gender

	
Age

	

	

	

	




	
All

	
Both

	
15–74

	
8.7

	
4.3

	
1.8

	
27.5




	
Males

	
15–74

	
8.1

	
4.3

	
1.6

	
25.6




	
15–24

	
19.5

	
9.5

	
4.2

	
56.2




	
25–39

	
8.0

	
4.4

	
1.0

	
29.2




	
40–59

	
6.7

	
3.8

	
1.1

	
21.7




	
Females

	
15–74

	
9.2

	
4.9

	
2.2

	
31.4




	
15–24

	
20.0

	
10.6

	
4.5

	
63.8




	
25–39

	
9.4

	
5.3

	
1.8

	
36.2




	
40–59

	
7.1

	
3.9

	
1.8

	
24.2




	
ISCED 0–2

	
Both

	
15–74

	
14.7

	
8.2

	
2.5

	
53.3




	
Males

	
15–74

	
14.7

	
8.9

	
2.5

	
58.4




	
15–24

	
27.7

	
14.2

	
5.2

	
83.8




	
25–39

	
16.4

	
10.3

	
1.6

	
73.0




	
40–59

	
11.9

	
8.0

	
1.2

	
47.1




	
Females

	
15–74

	
15.0

	
7.9

	
2.2

	
48.5




	
15–24

	
30.5

	
15.5

	
5.8

	
82.0




	
25–39

	
19.4

	
10.7

	
3.6

	
65.1




	
40–59

	
11.9

	
7.4

	
2.1

	
42.6




	
ISCED 3–4

	
Both

	
15–74

	
8.9

	
4.9

	
1.4

	
31.2




	
Males

	
15–74

	
8.3

	
4.6

	
1.1

	
26.4




	
15–24

	
17.8

	
9.6

	
2.0

	
55.9




	
25–39

	
7.9

	
4.6

	
1.0

	
28.9




	
40–59

	
6.6

	
3.9

	
1.2

	
23.8




	
Females

	
15–74

	
9.9

	
5.7

	
2.0

	
37.0




	
15–24

	
18.9

	
11.2

	
2.5

	
67.2




	
25–39

	
10.2

	
5.8

	
1.8

	
39.4




	
40–59

	
7.5

	
4.4

	
1.6

	
29.7




	
ISCED 5–8

	
Both

	
15–74

	
4.9

	
2.9

	
1.0

	
20.4




	
Males

	
15–74

	
4.5

	
2.4

	
0.9

	
17.0




	
15–24

	
18.6

	
9.7

	
4.0

	
73.3




	
25–39

	
5.3

	
3.4

	
0.6

	
26.3




	
40–59

	
3.6

	
1.9

	
0.5

	
14.7




	
Females

	
15–74

	
5.5

	
3.6

	
1.0

	
24.5




	
15–24

	
19.3

	
12.3

	
3.2

	
58.5




	
25–39

	
6.4

	
4.5

	
0.9

	
30.9




	
40–59

	
3.6

	
2.1

	
0.6

	
14.1




	
ΔY, %

	
2.6

	
3.4

	
−14.8

	
25.1








* International Standard Classification of Education (ISCED) is the reference classification for organising education programmes and related qualifications; ISCED 0–2: pre-primary education, primary education or first stage of basic education, lower secondary education or second stage of basic education; ISCED 3–4: upper secondary education, post-secondary non-tertiary education; ISCED 5–8: first stage of tertiary education, second stage of tertiary education (leading to an advanced research qualification).
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