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bstract: Due to the growing concern about the labour market situation of 
young people in Europe, this paper analysis the effective role played by 
real output growth in stimulating job creation. To reach this goal, one 

strand of this analysis empirically investigates the real output growth effects on 
the youth unemployment rate (15-24) by testing the difference version of the 
Okun’s law. The most interesting result relates to the case of the Romanian 
economy whose Okun’s law does not fit so well. We additionally test the Okun’s 
law on a set of Decent Work Indicators in order to verify whether a Decent Work 
deficit exists among young workers within the European labour market. 
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Introduction 
The starting point of this study arises from a very simple consideration that may 
be inferred by looking at the scatter diagram in Figure 1 below. Over time (1981-
2011) and across European countries (27), the youth unemployment rate (15-
24), when comparing to the unemployment one, has been at least two times 
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higher, on average. In its “Global Employment Trends for Youth”(2013), the 
International Labour Organization (hereafter ILO) has highlighted that “in 
comparison to adults, youth continue to face a disadvantageous labour market 
situation”(ILO, 2013, p.7). It has also placed a greater emphasis on the ratio of 
youth to adult unemployment rates which is globally 2.7 times higher. In line with 
the main findings of the ILO, data pictured in figure 1 below shows that youth 
have been more than two times more likely than adults to be unemployed in the 
European Union (EU) in the period 1981 – 2011, on average. 

 

Figure 1. Comparison between adults and youth unemployment rate 
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Source: authors’ elaboration based on KILM, 7th edition. 

 

The underlying weakness of the labour market conditions for young people is not 
only evident by looking at the youth unemployment rate but, especially, while 
taking into consideration the concept of DW. In the EU there are many reasons 
to believe that international commitment to youth employment must achieve 
significant outcomes especially in regards of DW creation for youth. It has been 
largely recognized by the ILO that youth entering the labour market for the first 
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time lack professional experiences and this may hamper their ability to quickly 
find a job. Moreover, youths are likely to be over-represented in precarious jobs 
(notably temporary and informal jobs) of short duration and limited stability. As a 
result, they are often the first to lose their jobs in times of adverse economic 
conditions and the last to be recruited during an economic expansion. Thus, if 
the above mentioned considerations are then considered as to be stylized facts, 
the mere job creation process could result a too reductionist strategy. The 
pathway to job creation for youth must go hand in hand with DW policies allowing 
youth not only to enter the labour market but also to get a “decent and productive 
work, in conditions of freedom, equity, security and human dignity” (ILO, 1999a, 
p.3). 

From a very general perspective, economists, and especially the labour ones, 
are used to debate about job creation and real output growth. There is a plethora 
of studies showing that political interference and the presence of labour market 
institutions may lead to a disequilibrium in the labour market. Such an idea is 
strongly supported by the neoliberal experiments (at one time the Washington 
Consensus) according to which the quickest way to growth for a country would 
imply minimizing workers’ protection. This preamble, of course, leads to the 
linkage between economic growth and job creation whose main framework of 
reference can be found in the Okun’s law. Although we can even assume this 
relationship as to be a good one, we cannot forget that is needed to transform 
economic growth into a better quality life for workers: this is not always an 
obvious condition. 

How can the issue be approached? by means of econometric techniques the 
following study intends to define an empirical basis to identify “whether” and 
“how” pure economic growth impacts on the youth unemployment rate as well as 
on a set of decent work indicators (DWIs) related to the youth dimension of the 
labour market. Answering these questions is central if the Okun’s law, when 
applied to the concept of DW, is intended to be broadly detailed and monitored. 

“Whether” implies that the investigation of the Okun’s law can indeed be 
validated even for people aged 15-24. The way used to explore this link deals 
with the regression analysis in the form of random (RE) and fixed effects (FE) 
models. 

“How” means that the way in which economic growth affects the youth dimension 
needs to be assessed. A simple analytical framework to examine the concept of 
DW includes the identification of the quantitative impacts of real output growth on 
4 selected DWIs in the EU. This is done by using panel (longitudinal) data over a 
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period of 25 years or longer and for 27 European Countries. The employed 
variables (both dependent and independent), as well as data-source, are 
explained and detailed in separate paragraphs before introducing the 
econometric results. To estimate the effects of real output growth on our 
dependent variables (DWIs for youth), we both use a FE and a RE model and we 
later on run the Hausman test in order to decide which model (RE or FE) better 
adapts to our dataset. 

Literature review 
Not only work represents one of the most important ways through which income 
is provided to people, but it is also central for people’s well-being. Starting off our 
discussion from a very general perspective, economists have developed several 
economic models and theories to support insights behind the job creation 
process as well as the way through which real output growth influence it. In 1962 
Okun opened his own study by questioning how much output can a given 
economy produce under condition of full employment. The importance behind 
that question was actually much more political than economic. Okun argued that 
“a target of full employment of labor needs to be linked to a corresponding target 
of full employment output, since policy measures designed to influence 
employment operate by affecting aggregate demand and production”(Okun, 
1963, p.1). Okun clearly linked his own study to the importance to generate 
enough employment opportunities and avoid massive unemployment by 
stimulating potential output and offering a kind of guide for policy makers. The 
broad and key concept linking output growth to the diminishing of unemployment 
was then operationalized by means of two empirical relationships generally 
accepted as a rule of thumb. The basic assumption behind the policy 
implications on the job creation process was quite simple: the more a given 
economy produces goods and services, the lower the unemployment rate. With 
this frame of reference, we, of course, do not object Okun’s law and we are even 
aware that it can serve as a baseline regression for the implementation of 
employment policies. However, we point out that beyond job creation the 
productive work which entails decent wages and working conditions is a much 
more complex matter that does not inevitably result from output growth. In 
despite of several limitations that have to be considered while talking about the 
wide issue of job creation, economists are used to argue that economic growth is 
the main vehicle for generating it and a plethora of study has been examined in-
depth to support this thesis. While the Okun’s law can be considered as the 
milestone of the existing linkage between economic growth and job creation, 
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many authors have addressed this issue both at the sector level and at the policy 
one. The main findings of their studies have been different and strongly based on 
the typology of country taken into consideration (i.e. if it is a developing or 
developed country). However, the job creation effects of economic growth has 
not lead to an unanimous consensus yet. 

In the agricultural sector, for instance, the thematic window on job creation 
effects of economic growth has been widely addressed by Crivelli et al. (2012) 
and Kapsos (2005). On the basis of the typology of sector taken into 
consideration, the different impact of GDP growth on employment has been 
especially emphasized by Kapsos (2005) who, as reported in a review paper, 
found “that for every 1-percentage point of additional GDP growth, total 
employment has grown between 0.3 and 0.38 percentage points during the three 
periods between 1991 and 2003” (Basnett and Sen, 2013 p. 12). On the 
contrary, a stronger and positive impact of GDP growth effects on employment 
has been seen in the Manufacturing (see, among others, Crivelli et. al., 2013, 
McMillan and Rodrik, 2011, Mazumdar 2003, Kapsos 2005) and services sector 
(Crivelli et. al. 2013, Melamed et. al. 2011, Kapsos 2005). 

In general, Basnett and Sen (2013) - in their literature review- argue that “the 
services sector is one of the fastest growing and most dynamic in developing 
countries, and remains the key driver of job creation”(Basnett and Sen, 2013 p.17).  

Apart from this it is clearly evident that the linkage between output growth and 
employment depends on the political commitment for the transformation of 
economic growth into job creation. Nevertheless, controversial findings make 
difficult to orientate the actual debate on the effective role played by economic 
policies in generating employment. To give an example, the role of trade 
liberalization and labour market flexibility on employment creation still lack of an 
unanimous agreement (see Basnett and Sen, 2013 as the baseline for literature 
review and McMillan and Rodrik, 2011, Winters et. al., 2003, Fu and 
Balasubramanyam, 2005, Milner and Wright, 1998, Rama, 1994, and Cazes and 
Verick 2010, for collecting more detailed information on trade reforms and labour 
market flexibility effects on employment). On the contrary, industrial and 
investment policy seems to have a positive impact on job creation as the 
extensive literature on the argument details (see, among other, McMillan and 
Rodrik, 2011 and Mazumdar, 2003). With this frame of reference, the state of 
arts about output growth effects on employment does not seem to provide us 
with enough, coherent and unanimous information and much work need still to 
be done. Nevertheless, we cannot deny that economic growth is the starting 
point for job creation.  
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Most important for job creation is also quality and dignity. In line with these 
economic theories many countries, in designing the policy processes, are 
highlighting the importance of economic growth as the main instrument towards 
job creation. However, the relationship generating economic growth and 
ensuring “quality” employment opportunities is much more important than the 
mere relationship between economic growth and job creation in itself. DW is in 
fact the main instrument for providing decent life to people or, at least, the 
starting point to the achievement of this objective. Despite many development 
policies, both at the national level and international one, focus on economic 
growth and its capacity to create working opportunities, economic growth does 
not necessarily provide and result in “decent” job. In the developing world, for 
instance, many poor people already have a job even though these jobs are not in 
line with the desirable labour standards provided by the ILO. Especially in 
developing economies the typology of available jobs seems not providing fair 
income, social protection, better prospects for social development as well as 
security in the work place and social integration. As a result, the lack of proper 
working conditions in the labour market of developing countries represents a 
serious constraint and reinforce the idea according to which “economic growth 
does not inevitably result in a more and better job” (Bell and Kirsten, 2010, p.3). 
According to the literature, a preliminary conclusion suggests us that the 
relationship between economic growth and job creation is not a solution in 
fighting poverty. In designing the policy process toward poverty eradication -in 
developing, as well as developed countries- policy makers should pay attention 
to translate economic growth in DW opportunities. This to say that the 
employment policy cycle has surely to start from economic growth but has also 
to encompass “an ongoing need to ensure that opportunities from economic 
growth are then translated into a better quality of economic opportunities for the 
poor” (Bell and Newitt, 2010, p. 5). This seems a necessary condition for poverty 
alleviation. Although this preamble has focused on economic growth and job 
creation, the interest here is about the relationship between DW creation and 
economic growth including, the youth dimension. Before conducting an analysis 
on how this relationship could be operationalized, it is therefore important to 
respond to the following question: What does, in concrete terms, DW mean?. 

The ILO seeks to promote opportunities for women and men to obtain decent 
and productive work, in condition of freedom, equity, security and human dignity. 
Its mandate is mainly conceptualised within its “Decent Work Agenda” (DWA). 
The DWA of the ILO puts as central people’s well-being. It recognizes 
employment as source of dignity and as the major route for escaping poverty. 
Such a kind of Agenda represents an alternative approach of the world of work. 
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In fact, within the framework of the ILO-DWA, the relationship between economic 
growth and job creation seems no longer being fundamental. In line with the 
ILO’s mandate it is important to put at the top of the political agenda employment 
policies oriented to provide not only job creation but also decent, remunerative 
and permanent job condition: job creation is as important as its quality. 

The main message emerging from the described DW scenario can be summed up 
as follows: we need to rethink the role of economic growth in favor of a new route 
starting from DW creation and leading to human development. The channel that link 
economic growth to job creation seems no longer being adequate in reducing 
poverty. 

1. Data explanation 
We present here several labour market outcomes as dependent or response 
variables and the real output growth as the explanatory one. One strand of this 
analysis develop the basic approach which is in line with Okun’s law by using the 
difference in youth unemployment rate as the response variable and the real 
output growth as the independent one. Next, we turn to the question concerning 
the effects of real output growth on the DW dimension by using 4 DWIs. The 
database covers a period of 30 years (or even longer) for 27 European countries; 
all data employed in the analysis have been collected from the ILO’s database, 
namely the Key Indicators of the Labour Market (KILM 7th edition) and have been 
disaggregated by age (15-24). More In detail, we have collected 5 main 
statistical indicators of the labour market and one macroeconomic indicator. The 
rationale behind the selection of these variable is based on the importance of 
responding to both quantitative implications of real output growth - on the labour 
market side - and to qualitative ones. The quantitative side is of course 
preliminary to DW creation since without generating jobs would not be possible 
to provide DW. The idea here is to consider the youth unemployment rate as a 
signal from a given economy (i.e. those in the EU) of underutilization of labour 
supply since it concretely reflects the inability of an economy to generate 
employment for those persons who want to work but are not doing so, even 
though they are available for employment and actively seeking work1. Although 
the analysis of the youth unemployment rate in the EU is a necessary conditions 
in the phasing of policy, this is, however, not sufficient. Measuring the labour 
                                                        
1 See “Decent Work Indicators Concepts and definitions” of the ILO. Also available at  

http:// www.ilo.org/wcmsp5/groups/public/---dgreports/---stat/documents/publication/wcms_ 
183859.pdf 
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market performance of young people, means to take into consideration all its 
relevant aspects. This is often a too complex task that needs to be broadly 
analysed.  

The most important reason that justifies the need to research on job quality and, 
at a later stage, to provide policy actions coherent with DW, is the constant 
monitoring of working condition of youth. Measuring the labour market 
performance by means of the youth unemployment rate certainly allows to get a 
quantitative measure of the labour market situation; however, beyond the youth 
unemployment dimension, there would not be any perspective with regard to 
qualitative aspects. To reach this goal, the intent here is to employ four DWI 
which cover 2 out of the ten13 substantive elements corresponding to the four 
strategic pillars of the DWA2 (full and productive employment, rights at work, 
social protection and the promotion of social dialogue). Those used in this 
analysis especially cover both the decent working time condition and the labour 
market flexibility.  

1.1. Testing Okun’ s law on the youth unemployment rate: a cross-
sectional time-series model for 27 European countries 

From a merely quantitative point of view, an approach to analyse the effects of 
real output growth on changes in the youth unemployment rate with multiple 
observations draws heavily on FE and RE models.  

With this frame of reference we can define a baseline regression for our study in 
equation (1). 

 and 

 (1)  

                                                        
1  (i) employment opportunities; (ii) adequate earnings and productive work; (iii) decent 

working time; (iv) combining work, family and personal life; (v) work that should be 
abolished; (vi) stability and security of work; (vii) equal opportunity and treatment in 
employment; (viii) safe work environment; (ix) social security; and(x) social dialogue, 
employers’ and workers’ representation.  

2  The Decent Work Agenda has been developed by the ILO for the community of work. 
As such, It aims to support member states by implementing Decent Work Country 
Programmes in coordination with its constituents (see also: http://www.ilo.org/ 
global/about-the-ilo/decent-work-agenda/lang--en/index.htm).  
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Where “N” is the number of countries and “T” is the number of periods.  

Since the intent here is to control for omitted characteristics, including 
unobserved characteristics of countries, the development of a regression model 
must take into account both RE and FE1 that may influence the outcome 
variable, i.e. changes in the youth unemployment rate. Further, by performing a 
series of statistical test will be possible to decide about that model which better 
adapts to data.  

According to Okun, we employ the “difference version” of his own law to verify 
how changes in the youth unemployment rate from one year to the next occurs 
with yearly growth in real output. We operationalize such an objective by means 
of equation (2) below: 

 (2)  

Where index “i” denotes country and “t” denotes time2 (from 1981 to 2010), 
“ ”indicates changes in the youth unemployment rates from one year to the 
next for 27 European countries, ” “ is the real output growth for 
the same set of countries (27), “ ” is a time effect,“ ”is a country effect and, 
finally, “ ” is an error term. Both variables in our regression analysis are 
measured in percentage points. Data employed in this study has been gathered 
by the “Key Indicator of the labour Markets” (KILM 7th edition) and refers to 579 
observations. 

As for the youth unemployment rate there are two main reasons that tend to 
justify the use of this indicators in our analysis. The basic one deals with the 
capacity of this indicator to provide useful information with regard to the 
unutilized labour supply in a given country. Furthermore, due to a physiological 
reasons, unemployment rate of youth is higher than adults’. A number of factors 
can explain the higher rate of unemployment among young people. Youth 
entering the labour market for the first time lack professional experience and this 
may hamper their ability to quickly find a job. Moreover, youths are likely to be 
over-represented in precarious jobs (notably temporary and informal jobs) of 
short duration and limited stability. As a result, they are often the first to lose their 
jobs in times of adverse economic conditions and the last to be recruited during 

                                                        
1“The crucial distinction between a fixed and random effects is whether the unobserved 

individual effect embodies elements that are correlated with the regressor in the model, not 
whether these effects are stochastic or not.” (Green, 2008, p.183)  

2 It is worth noting that our panel is strongly unbalanced. 
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an economic expansion. In few words, the current economic downturn has 
clearly exacerbated the situation in the labour market especially for young 
people. All these facts have suggested us to take into account the youth 
unemployment rate instead of the unemployment one.  

 

Figure 2. Normal distribution of the youth unemployment rate (graph on the 
left side) and real output growth (graph on the right side) 
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Source: authors’ elaboration based on KILM 7th edition. 
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We follow Hutengs and Stadtmann (2013) to estimate Okun’s coefficient in a 
panel least squares dummy variables model (LSDV) for each European country. 
Results are reported in Tables 3 and 4 with a special focus on the Romanian 
economy. The analytical equation used to estimate Okun’s coefficient is 
contained in expression 3 below: 

 (3)  
In equation 3 we bring explicitly into the model the unobserved effect by defining a 
set of dummy variables ( ) where ”  “ is equal to 1 in the case of an 

observation relating to country ” “ and 0 otherwise. This is to say that the 
unobserved effect is now being treated as the coefficient with the country specific 
dummy variable, the” ” term, representing a FE on the dependent variable 

( ) for country ” “. Model (3) can be fitted using Ordinary least Square (OLS). 

1.2. Econometric results: EU 27 

Table 3 below reports the results of our baseline regression referring to both FE 
and RE models. Some preliminary observations are crucial in order to better 
understand the statistical implications of the two employed models. A first 
statistical test to be performed refers to the presence of heteroskedasticity in the 
FE model. Since the performed test1 reported in table below (1) reveals us the 
presence of heteroskedasticity, we add cluster-robust standard errors to control 
for this when running the model. 
 

Table 1. Testing heteroskedasticity 

  
Ho: sigma (1)^2=sigma^2 for all “i” 
Chi^2(27)= 712.18 
Prob>chi^2 0.000 

Source: authors’ s elaboration and calculation. 
 
More, even though we show in table 3 both FE and RE models, the decision 
between the best model to be discussed will be done on the basis of the 

                                                        
1 Accepting the null hypothesis means to accept the presence of constant variance (or 

homoskedasticity). In our study we must reject such an hypothesis and conclude for 
the presence of heteroskedasticity. Such an evidence suggests to control for 
heteroskedasticity by adding cluster robust standard errors in our regression. 
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Hausman test (see Table 2 below). This test allows us to make a decision 
between the preferred model by accepting the null hypothesis (namely the 
preferred model is the RE one) versus the alternative one (the preferred model is 
the FE one). As specified earlier, the crucial distinction between FE and RE 
model relates to the correlation of the errors with the regressors1. In table 2, the 
rejection of the null hypothesis after running the test (the probability > chi^2 is 
lower than 0.05), give us a prove to run the FE model. 
 

Table 2. Hausman Test. Own elaboration and calculation 

     

Hausman Fixed-Random 

 -Coefficients-   

 (b) (B) (b-B) sqrt(diag(V_b-V_B)) 

 Fixed Random Difference S.E. 

Real output growth -0.6505754 -0.5805706 -0.0700048 0.0073644 

b=consistent under H0 and Ha 

B=Inconsistent under Ha, efficient under H0 

Test: H0: difference in coefficients not systematic 

chi2(1) = (b-B)'[(V_b-V_B)^(-1)](b-B) 

= 90.36 

Prob.>chi2 = 0.000 
Source: authors’s elaboration and calculation. 
 
For the 27 European countries in our sample, Table 4 shows estimates of Okun’s 
law. Since the results of Hausman test have suggested us the consistency of the 
FE model, the equation on which the more we should focus on becomes:  

 (4)  

Thus, the difference version of Okun’s law to be applied to all European 
countries according to the estimated parameters in table 4 is: 

 (5)  
                                                        
1 From a statistical point of view, if the errors are correlated with the regressor then the 

employed model must be the FE. On the contrary, errors uncorrelated with the 
regressors suggest to employ a RE model. 
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Before discussing the results of our regression analysis we need to make clear 
one things from the very beginning: while a high and negative Okun’s coefficient 
might be interpreted as the capacity of a given economy to reduce the youth 
unemployment (in accordance with positive changes in real output growth), the 
same is also a signal of lack of social protection. Indeed, a higher Okun’s 
coefficients also means that a negative change in real output growth results in a 
more accentuated change in the youth unemployment rate. With this frame of 
reference, the highest the Okun’s coefficients, the most firms adjust (youth) 
unemployment in line with change in real output growth. At least at the level of 
idea the coefficient, if high, can signal freedom of firms to hire and fire without 
much political interference and on the basis of cyclical fluctuation.  

As a result, if there is zero GDP growth in a given year, then the increase in the 
youth unemployment rate in the same year would be of 1.97 percentage points. 
This is consistent with the idea that youth unemployment rate is higher than 
adults’1. A first basic result to be inferred from equation 4 relates to the ratio 
between youth unemployment rate and unemployment rate. Indeed, if we take 
into account the Okun’s estimates, with no change in real output from one year 
to the next the youth unemployment rate in the European zone would be roughly 

2.18 times higher than adults’ (that is    330

971

.
.

 2.182). If we had employed 

the RE model, the result would have been slightly different even though not so 
much. Indeed, with this model the ratio of youth unemployment rate to 

unemployment rate equals 1.97 (that is    330

781

.
.

 1.97). 

To contemporaneously capture changes in the youth unemployment rate and 
real output growth we can look at the estimated coefficient associated to the real 
                                                        
1 Okun estimated that quarterly changes in the unemployment rate are related to 

quarterly percentage changes in real Gross National Products (GNP). According to his 
own estimate, the unemployment rate (15-64) will rise by 0.3 percentage points from 
one quarter to the next if there is no change in GNP growth.  

2 The reason why we have multiplied the Okun’s estimate (0.3) by 3 deals with different 
time series employed by the author. While Okun used quarterly period time, in this 
analysis we have employed yearly changes for the variables of interest. Since Okun 
assumed an increase of 0.3 percent in the unemployment rate, from one quarter to the 
next, we can expect that the unemployment rate will rise of 0.9 percent by year if there 
is no change in real output growth. This allow us to get comparable measures of the 
youth unemployment rate and the overall one. 
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output growth (see table 3). The parameter  in equation 4 (also called the 
Okun’s coefficient) tells us how the youth unemployment rate varies with 
changes in real output growth. The higher and negative the Okun’s coefficient, 
the more a one percent change in real output growth positively affect youth 
unemployment (this is expected to decrease). As noted by Knotek (2007) the 

ratio “ ” reveals “how quickly the economy would typically need to grow to 
maintain a given level of unemployment” (Knotek, 2007, p.78). On the basis of 
the results for the European countries in our study (FE model) the rate of output 
growth consistent with stable1 youth unemployment is 3.03 percent. This is to 
say that any additional percentage point of real output growth that is higher than 
3.03%, is associated with a decrease of the youth unemployment rate of 0.65 
percent. According to Okun, we argue that this rate2 is at least necessary if the 
unemployment rate is intended to be kept constant from one year to the next. 
This is mainly due to both gains in productivity (from one year to the next) and 
growth in the labour force that push up the youth unemployment rate.  

One could notice that our results are not fully in line with Okun’s estimates since 

both the constant term “α” and the rate of real output “ ” (to maintain stable the 
youth unemployment rate) are different from Okuns’ analysis. However, there are 
two main reasons that tend to justify our results. The first one deals with the fact 
that with no changes in real output growth the youth unemployment rate would 
rise more than the overall one. Indeed, in our analysis the increase in youth 
unemployment rate would be 1.97 percentage points, if no changes in real output 
growth occur. On the contrary Okun estimated that the unemployment rate will 
rise by “only” 0.3 percentage points from one quarter to the next (that are 0.9 
percentage points if we consider one year period time) if real output growth is 
unchanged. The ILO tends to explain such an evidence according to key factual 
evidences: “youth are more likely to have less work experience than adults. 
Assuming that employers seek employees with past experience, the youth who 
is entering the labor force for the first time will be at a disadvantage and have a 
harder time finding employment vis-à-vis an adult with a longer history of work 

                                                        
1 We point out the the term “stable” does not coincide with “natural” or “desirable” rate of 

youth unemployment.It just refers to no changes in the youth unemployment rate from 
one year to the next. 

2 Actually Okun estimated that the real output growth consistent with stable 
unemployment was 4 percent. 
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experience” (Salazar, Executive Director of the ILO, 2010, CNBC ). This might 
be summed up as the “last-in, first-out” explanation.  

With this frame of reference, one could argue that to maintain stable the youth 
unemployment rate over time, it is necessary a higher real output growth than 
that required to keep constant the unemployment rate. If we assume it as the 
true, then the results in our analysis would be strongly biased. However, if we 
reflect on the concepts and definitions of the two indicators, namely the 
unemployment rate and the youth unemployment one, we can find the rationale 
behind the results in Okun’s study and this one. According to the ILO1, the 
unemployment rate measures the inability of a given economy to generate 
employment for those persons who wish to work and are looking for a job but do 
not find it. Mathematically, it is defined as the percentage of unemployed persons 
in the labour force (usually aged 15-64). It is patently obvious that since the 
youth unemployment rate represents the same measure but just for a given 
fraction of the labour force, namely those aged 15-242, this measure is a share of 
the overall unemployed persons and therefore it is encompassed within the 
unemployment rate. Bearing in mind such concepts, it is worth noting that the 
reduction of 1 percentage point of the overall unemployment rate will require an 
higher real output growth (since it encompasses also the labour force 15-24) 
than that required to decrease the youth unemployment rate.  

 
Table 3. RE and FE models estimates. Own elaboration  

based on KILM 7th edition 

 
Source: authors’s elaboration and calculation. 

                                                        
1 See Decent Work Indicator (ILO 2012), also available at http://www.ilo.org/wcmsp5/ 

groups/public/---dgreports/---stat/documents/publication/wcms_183859.pdf. 
2 This is obtained as the percentage of young people (15-24) who are looking for a job on 

the total number of youth (15-24) in the labour force.  



 Emiliano COLANTONIO, Gianluigi NICO 

 

20 

1.3. Country level estimates and the “strange case”  
of the Romanian economy 

At the country level, the estimated coefficients related to equation 3 are 
contained in table 4 below. As we expected, all but one countries show a 
negative Okun’s coefficient. This allow us to confirm the Okun’s insight according 
to which a positive change in real output growth reflects in a reduction in the 
difference of the youth unemployment rate. There clearly are significant 
differences across almost all countries even though there is one common. 26 out 
of the 27 countries in our analysis have a higher Okun’s coefficient among youth 
cohort than that estimated for the unemployment rate in other seminal work (Ball, 
Leigh and Loungani, 2012). We can gain same insight from the estimated 
parameters (see table 4); clearly, the most significant relates to cyclical 
movements of GDP growth which seems to expose much more young people 
than adults to GDP fluctuation. It is widely recongnized that the year by year 
accumulation of skills and experience leads to a more secure working 
environment. It is worth noting that Spain has the highest Okun’s coefficients. 
Although Ball, Leigh and Loungani (2012) analyzed the unemployment rate 
(instead of the youth unemployment one), a basic explanation can however be 
inferred from their study. The authors found that the highest Okun’s coefficient 
was mainly due to the unusually high incidence of temporary employment 
contracts. Indeed, since 1980s the Spanish government introduced a set of 
labour market reforms which made easier for employers to “adjust employment 
when output changes raising the Okun coefficient” (Ball, Leigh and Loungani, 
2012 p.20). On the contrary the lowest coefficients have been found in 
Luxemburg (-0.16) and Germany (-0.31). As for the Germany’s case, a key 
explanation might be deduced from the set of labour market reforms adopted by 
the government whose political commitment was based to guarantee workers 
even in period of economic instability. However, this fact should not be perceived 
as a positive one since the segmentation of the German labour market poses 
serious treats to workers’ weel-being. Surely, our results confirm a more stable 
unemployment rate in accordance with economic fluctuation but they do not 
provide us with enough information of DW condition. Finally, with regard to 
Luxemburg a basic explanation for its lowest Okun’s low refers to the high 
immigration flow: similarly to Switzerland (see Ball, Leigh and Loungani, 2012, 
p.21) migrants workers move in and out the country with rapid change in real 
output growth (economic fluctuations). This is to say that changes in the youth 
unemployment rates are adjusted by changes in the labour forces making the 
unemployment rate more stable.  
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Figure 3. Trend of the youth unemployemnt rate and real output  
grwoth in Romania (1996-2010) 

 
Source: authors’ elaboration based on KILM 7th Edition. 

 

The strangest results of this analysis are clearly those related to the Romanian 
economy. We have seen that all but Romania have a well-fitting Okun law: the 
Okun’s coefficient is not negative in the country. Indeed, the value obtained while 
estimating changes in the youth unemployment rate from one year to the next with 
yearly growth in real output is roughly 0. This is to say that the Romanian labour 
market would not seem being affected by macroeconomic fluctuations. This is also 
confirmed by the correlation index (0.04) whose value suggest that the two variables 
of interest do not vary together over time1. In addition, the youth unemployment rate2 
together with the real output growth follow a very atypical trend (figure 3 below). By 
and large, we can notice that the two functions pictured to delineate the trend in the 
youth unemployment rate and real output growth had the same path, from 1996 to 
2010. At least at the level of idea, one could expect that with positive changes in real 
output growth, there will be a reduction in the youth unemployment rate since the 

                                                        
1  Of course, such a measure does not give us any information with regard to the 

causality link. However, the causality linkage between the effects of real output growth 
on changes in the youth unemployment rate is largely documented by several theories 
and empirical model.  

2  It should be noticed that in figure (x) is pictured the youth unemployment rate, not its 
difference. 
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more a given economy grows, the lower the youth unemployment rate. In Romania, 
however, positive changes in real output growth did not positively affect the youth 
unemployment rate. To give an example, in 2002, to the highest increase in the real 
output growth (4.6 percent in 2002) coincided an increase in the youth employment 
rate from 17.6 in 2001 to 22.2 in 2002. More, to the drastically fall in real output 
growth in 2003 (-2.7 per cent) followed a reduction in the youth unemployment rate 
(from 22.2 in 2002 to 19.5 in 2003).  

A basic explanation of this tendency relates to the employment protection 
legislation index (EPL). Technically speaking, this index consists of rules and 
procedures that define the limits to the faculty of firms to hire and fire workers in 
private employment relationships making the worker’s status in the labour market 
safer but also more rigid. It is not by a chance that in 2009 the EPL was up to 2.8 
ranking Romania among countries with the highest rigidity of the employment 
legislation among the EU countries (see Ciuca and alt., 2010). Since the EPL 
captures the social protection dimension, a higher value of the EPL should 
reduce the effects of macroeconomic fluctuations on the youth unemployment 
rate. Such an effect can be seen as the cause of the lack of causality and 
correlation between real output growth and the youth unemployment rate, on 
average. However, one could object that there actually exists movements of the 
youth unemployment rate which (even though they are uncorrelated to 
movements of GDP growth rate), in fact, cannot be explained by the high EPL. 
The insight we gain from our analysis derives from the response given to 
globalization and demographic transition (see Ciuca and alt., 2010). These two 
broad issues clearly push Romanian labour force up and therefore increase the 
overall youth unemployment rate during some period. Such fluctuations (related 
to the youth unemployment rate) do not depend on the real output growth. To 
sum-up, Romania has an high and stable youth unemployment rate (on average 
19.6 percent from 1996 to 2010) that however does not respond to change in 
real output growth but seems to depend on the labour market structure. This step 
of the analysis does not allow us to give any value judgment on the Romanian 
labour market structure but only inform us about stylized facts that makes the 
Okun’s coefficient different from the other European countries. Surely, prompt 
policy responses to the Romanian labour market are indeed necessary if 
economic growth is intended to be channeled into a rapid job creation process. A 
detailed analysis of the DW dimension will be developed in the next paragraph in 
order to understand how the job creation process might be supported. 
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Table 4. European Countries: Estimates of Okun’s Law 

  
Source: authors’ s elaboration and calculation. 

Notes: Table reports estimated coefficients in percentage points and real output growth to maintain 
stable youth unemployment rate for 27 European countries. In addition, standard errors 
and p-value. “**” asterisks indicate statistical significance at the 5 percent level.  
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2. Testing Okun’ s law on DWIs: a cross-sectional time-
series model for 27 European countries  

The econometric structure used to investigate Okun’s law on the youth 
unemployment rate and presented in paragraph 1.2 may also be applied to some 
DWIs in order to determine the effects of changes in real output growth on DW. 
To reach this goal we take into account four DWIs, namely “part-time 
employment rate (15-24)”, “share of persons working less than 25 hours per 
week (15-24)”, “share of persons working between 49 and 59 hours per week 
(15-24)” and, finally, “time-related underemployment as percentage of total 
employment (15-24)”.  

 

Figura 4. Real output growth regression on 4 DWIs  
for 27 European countries 

 

 
Source: authors’s elaboration and calculation based on KILM 7th edition. 
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In line with the above specified model, the intent here is to estimate the effects of 
real output growth on the 4 DWIs for 27 European countries over time. Before 
running the best model to be adapted to our longitudinal data, we specify in 
equation 6 below the baseline regression encompassing both FE and RE models 

 (6)  

Where “  “is a set of 4 DWIs on which to assessment of the real output 
growth can be made operative. Each DWIs represents a given equation that will 
be regressed separately from one another while estimating the pure effect of real 
output growth on them.  

More in detail the baseline regression related to the 4 DWIs are:  

 (7)  

 (8)  

 (9)  

 (10)  

Where ” ” indicates changes in the share of part time workers from one 
year to the next, “ ” and “ ”in the share of persons working less 
than 25 hours and between 49 and 59 hours respectively, and “  ” is the 
change in the time-related underemployment as percentage of total employment. 

2.1. Discussing the econometric results 

We estimate equation 6 for each of the DWIs taken into consideration by means 
of a FE and RE panel model. Results of the estimations are presented in table 7. 
We also perform some statistical tests to both check for the presence of 
heteroskedasticity (see table 5) and decide about the best model to be discussed 
between the RE and the FE ones. The performed test for heteroskedasticity 
informs us to reject the null hypothesis (homoskedasticity or constant variance) 
and hence to control for heteroskedasticity by using robust cluster standard 
errors while regressing the effect of real output growth on the four DWIs. 
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Table 5. Testing the presence of heteroskedasticity 

Ho: sigma (1)^2=sigma^2 for all “i” (Test for heteroskedasticity) 

Part-time 
employment rate 

(15-24) 

Share of persons 
working less than 25 
hours per week (15-

24) 

Share of persons 
working between 
49 and 59 hours 
per week (15-24) 

time-related 
underemployment 
as percentage of 
total employment 

(15-24) 

chi2 (27)= 3636.4 chi2 (27)= 10333.8 chi2 (27)= 2257 chi2 (27)= 1213.4 

Prob>chi2= 0 Prob>chi2= 0 Prob>chi2= 0 Prob>chi2= 0 

Source: Authors’ elaboration and calculation. 

 

On the basis of the Hausman test we will discuss the real output effects on DWIs 
by taking into consideration RE panel model while discussing equation 7, 8, and 
9 and FE panel model in discussing equation 10 (see Table 6 below). 

 

Table 6. Hausman FE and RE 

 
Source: Authors’ elaboration and calculation. 
 

The results of our analysis are finally reported in Table 7 below. We simply 
evaluate the impact of real output growth on 4 DWIs observing that all but one 
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coefficients are statistically significant. We now discuss each equation separately 
after introducing them in a mathematical way. 

 (11)  

Equation 11 reports the estimated coefficients related to the impact of real output 
growth on the share of part-time workers. As we expected, we observe that the 
coefficient is the highest and negative one among those estimated. This result 
implies that with no real output growth there is a tendency of the economy to 
generate an additional 1.01 percent of part-time workers.  

The estimated parameter “ ” in equation 7 tells us how the share of part-time 
workers varies with change in real output growth. From our analysis, a one 
percentage point increase in real output growth would reduce the share of part-

time workers of 0.14 percentage points. Additionally, the ratio “  would 

implies that the European economy, on average, need to growth  per cent 
per year. This is the rate of GDP growth consistent with stable part-time workers. 
Of course, since we are considering the European Union as a whole, the rate of 
economic growth consistent with a stable rate of part-time workers is apparently 
too high. Indeed, this finding is true when applied to our sample but might be 
misleading if considered as the proper path of growth for single European 
economy.  

Next, we jointly discuss the results of our regression analysis by considering the 
pure effects of growth on the share of persons working less than 25 hours and 
between 49 and 59 hours per week.  

 (12)  

 (13)  

The estimated parameters show an opposite sign and also the intensity of a 
reduction (increase) in the share of persons working less than 25 hours per week 
( or between 49 and 59 hours per week) is significantly different from one 
another. More, the coefficient  in equation 13 is not statistically 
significant. The opposite effects of real output growth on the two DWIs in 
equation 12 and 13 can be inferred by looking at the constant term. Indeed, with 
no GDP growth in a given year, there would be an increase of those persons 
working less than 25 hours per week and, on the contrary, a reduction in the 
share of persons who work between 49 and 59 hours per week. Furthermore, a 
one percentage point increase in GDP growth, from one year to the next, 
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generates an opposite and symmetric results with a different intensity. Ceteris 
paribus (let us consider one percentage point of GDP growth), the share of 
persons working less than 25 hours would decrease of 0.09 percent jointly with 
an increase in the share of over-utilized workforce (0.02 percent, on average). 
From an economic perspective, adjustments, in response to an increase in the 
aggregate demand, lead the workforce to shift from being under-utilized (those 
working less than 25 hours) to over-utilized (those working between 49 and 59). 
This figure can be summed-up as follows: the higher the aggregate demand, the 
more workers have to be productive. There is a clear need to intervene in the 
European labour market to avoid that excessive hours of work impact on the 
health and well-being of workers and, symmetrically, insufficient working 
situation hampers the ability to get an adequate level of earnings.  

We now discuss the pure effects of GDP growth on time-related 
underemployment using a FE panel model. Results of empirical estimation are 
reported in equation below: 

 (14)  

Both coefficients are statistically significant. Comparison of time-related 
underemployment and the share of persons working less than 25 hours per week 
is extremely interesting. Time-related underemployment captures the dimension 
of working time that is considered insufficient in relation to an alternative 
employment situation in which the person is willing and available to 
engage. Persons encompasses in such a category are therefore willing to work 
additional hours. There clearly exists a strong linkage between this indicator and 
that related to the share of under-utilized workforce. This is also confirmed by the 
estimated parameters in equation 12 and 14 which are not different so much one 
to another. Indeed, while a one percentage point of GDP growth reduces the 
portion of persons in time-related underemployment of 0.11 percentage points, it 
also impacts on the share of persons working less than 25 hours whose 
reduction is roughly 0.09 percentage points (see above).  

The discussion on empirical estimation results has suggested us that the impact 
(sign) and magnitude of the coefficients is different and strongly depends on the 
typology of DWI considered while analyzing the youth labour market dimension. 
A key result of this analysis surely implies that real output growth enables to 
reduce DW deficit. However, pure economic growth leads to a greater instability 
within the labour market of youth since the more it fluctuates (see, for instance, 

the ratio “  in equation 11, 12, 13 and 14), the higher the probability 
that young people either get out from the labour market or they remain stuck in 
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not-decent work. Immediate social protection policies are therefore necessary to 
mitigate DW deficit.  

 

Table 7: Real output growth effects on DWIs: econometric results 

 
Source: Authors’ elaboration and calculation. 

 

2.2 What about real output growth effects on DWIs in Romania? 

We have seen in paragraph 2.1 that Romania is the only one country that does 
not have a well-fitting Okun’s law. Indeed, the Okun’s coefficient is not negative 
in the country. Such an evidence suggests to deeply investigate the country’s 
effects of real output growth on a set of DWIs. Unluckily, the lack of data does 
not allow us to regress the GDP growth on the same set of DWIs (as we have 
done for the EU). Nevertheless, we have found reliable data related to both part-
time workers (aged 15-24) and long-term unemployed (aged 15-24). Of course 
we also need to change the econometric techniques since we are going to work 
with time series data related to the Romanian labour market from 1997 to 2012. 
With this frame of reference, the best model to be adapted to our analysis is the 
autoregressive one that can be formulated as follows: 

 (15)  

 (16) 
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Where “PTW” is the variable related to part-time workers (in difference), LTU that 
related to long-term unemployment (in difference) and “gdp” is the real output 
growth (in percentage points). 

Before running equation 15 and 16 we need to perform a few of statistical tests 
in order to determine both if the three variable of interest have a unit roots and 
the lag order. The rationale behind the model here presented is to understand 
whether lagged values of real output produce an effect on the two DWIs taken 
into consideration. In doing so we report in Table 8 below the result of the 
Dickey-Fuller test that controls for the presence of a unit root. 

 

Table 8. Dickey-fuller test for unit root with  
critical values at 1% (*), 5%(**) AND 10% (***). 

Variable  Test statistic 
1%  

critical 
value 

5%  
critical 
value 

10% 
 critical 
value 

Part-time 
workers 

1st difference -3.623** -3.75 -3 -2.63 

Long-term 
unemployment 

1st difference -3.851** -3.75 -3 -2.63 

1st difference -2.512 -3.75 -3 -2.63 
Gdp growth 

2nd difference -4.591* -3.75 -3 -2.63 

Source: Authors’ elaboration and calculation. 

 

While DWIs have been found to be stationary at their first difference, real output 
growth shows the presence of a unit root. Therefore, we have made it stationary 
by taking its second difference. The last test to be performed concerns the lag 
order to be included in equation 15 and 16. To this aim, the most common 
approach to select and pre-estimate the lag order deals with the use of 
“information criterion”. We highlight the optimal lag order as labeled by asterisk 
“*” in table (10) below. 
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Table 9. Information criterion FOR lag length selection. Statistical 
significance at critical value of 5 percent 

     

Preestimation Tests  

Lag Variable AIC HQIC SBIC 
0    
1    
…    
4 

Part-time workers  

-185.939* -186.691* -184.745* 
0    
1    
…    
4 

Long.term  
unemployment  

-185.939* -186.691* -184.745* 
0   6.29739* 
1    
…    
4 

Gdp growth 

6.19042* 6.07642*  
Source: authors’ elaboration and calculation. 

 

On the basis of the above exercises we now test the effects of real output growth 
on selected DWIs for the case of Romania (in accordance with available 
statistics). 

 

Table 10. Autoregressive model:  
econometric results 

            

Dep. Variable: Part-time workers  

 Lag Coef. Std.Err. z P>z 

Part-time workers  1 -0.78155 0.096316 -8.11 0 
Part-time workers  2 -0.5156 0.085721 -6.01 0 
Part-time workers  3 -0.27148 0.080997 -3.35 0.001 
Part-time workers  4 -0.34738 0.082633 -4.2 0 
Real output growth 1 -0.0865 0.049653 -1.74 0.082 
Real output growth 2 -0.19839 0.055784 -3.56 0 
Real output growth 3 0.122596 0.050097 2.45 0.014 
Real output growth 4 0.671826 0.065155 10.31 0 
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Dep. Variable: Long-term unemployment  

 Lag Coef. Std.Err. z P>z 

long-term unemployment  1 -0.51811 0.107294 -4.83 0 
long-term unemployment  2 0.071706 0.116201 0.62 0.537 
long-term unemployment  3 0.461204 0.140818 3.28 0.001 
long-term unemployment  4 0.402712 0.135252 2.98 0.003 
Real output growth 1 -0.23769 0.050826 -4.68 0 
Real output growth 2 -0.32554 0.052992 -6.14 0 
Real output growth 3 -0.11084 0.043885 -2.53 0.012 
Real output growth 4 -0.29955 0.042753 -7.01 0 

Source: authors’ elaboration and calculation. 

 

As for the relationship between changes in the share of part-time workers and 
real output growth, our analysis predicts that after two lag orders, there is a 
reduction of 0.19 percent on the share of part-time workers. More in detail, a one 
percent increase (decrease) of real output growth would lead to a decrease 
(increases) in the share of part-time workers of 0.08 percent (with one lag order) 
while, the magnitude of changes in part-time workers would become more than 
double after two lag orders (0.018). It is patently obvious that real output growth 
does not have a strong impact on the labour market structure in Romania (as it 
does in other European countries): changes in the labour market structure 
seems to occur mainly due to labour market reforms and they do not follow the 
economic cycle.  

Another key issue in the analysis of DW for youth is the spell of unemployment. 
This has been captured by the long-term unemployment rate of youth. Indeed, as 
the unemployment spell increases, it becomes more and more difficult for youth 
to get in the labour market especially due to skills deterioration. The longer the 
unemployment spell, the more it influences the probability to find a decent job. 
Such an aspect can be found by looking at the coefficients associated to the 
long-term unemployment (15-24) with one lag time. There seems to be a 
tendency to an increase of long term unemployment of 0.5 percentage point in 
period “t” if the long term unemployment rate increased of percentage point in 
period “t-1”. With regard to the effects of real output growth on long-term 
unemployment, our time series regression suggests that the strongest reduction 
in long term unemployment is caused by 1 percent increase in real output growth 
two periods time before. Concretely, any additional percentage point increase 
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(decrease) of real output growth in the period (t-2) is associated with a 0.32 
percent decrease (increase) in long term unemployment at the time “t”. 

Although we are aware that this dynamic to investigate real output growth effects 
on DWIs is somewhat reductionist (due to the lack of indicators that would have 
allowed us to inferred on the DW dimension, as a whole), we have found 
empirical evidence of a weak correlation and causality between real output 
growth and labour market indicators in Romania. In order to provide a broader 
framework on this link, it is important to further analyse such an aspect. 
However, this requires more reliable and consistent DWIs to be linked to output 
fluctuation over the business cycle.  

Conclusion 
Throughout this paper it has been highlighted the importance of strengthening 
employment policies aimed at stimulating job creation for youth. Our analysis has 
started off from a very basic consideration: many researchers have shown that 
economic growth does not necessary go hand in hand with DW creation even 
though the job creation process is generally stimulated by real output growth. 
Bearing in mind such an assumption we have found out an explanation of the 
linkage between economic growth and job creation, form one side, and economic 
growth and DW creation, on the other side.  

Empirical investigation of available data shows a growing concern about the 
situation of young people in the European labour market. This is clearly a 
reflecting signal of the economic and financial crisis that have hit hard the labour 
market structure in the European area. The political process is currently trying to 
stimulate job creation especially by means of economic growth. The 
operationalization of such policies is being done by putting at the core of the 
political commitment the relationship between economic growth and job creation. 
With this frame of reference, the discussion of this paper has started by the 
analysis of the Okun’s law which can be interpreted as a kind of rule of thumb by 
many macroeconomic textbooks. When applied to the European context we see 
empirical evidence of this relationship: as we expected, all but one countries 
show a negative Okun’s coefficient. The regression analysis has therefore 
confirmed the Okun’s insight according to which a positive change in real output 
growth reduces the youth unemployment rate. In despite of this, we have found 
significant differences across countries which are mainly ascribable to the 
magnitude of the estimated coefficients. Nevertheless, there is one common 
feature which characterize all European countries: the Okun’s coefficient among 
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youth cohort is definitely higher than that estimated for the overall unemployment 
rate in other seminal works. However, when applied to the Romanian economy, 
the estimated coefficients does not have a well-fitting Okun’s law: the Okun’s 
coefficient is not negative in the country. This is to say that the Romanian labour 
market would not seem being affected by macroeconomic fluctuations over time 
and changes in the youth unemployment rate might not depends on real output 
growth. A basic explanation might be found in the rigidity that characterizes the 
labour market structure in Romania.  

We then turn to the key question of this study: does economic growth stimulate 
DW creation?. Answering to this question is central if the topic of DW is intended 
to be put at the core of the political commitment. Empirical estimations of the 
existing linkage between real output growth and DW has suggested that the 
impact and magnitude of the coefficients is different and strongly depends on the 
typology of DWIs considered while analyzing the youth labour market dimension. 
A key result of this analysis surely implies that real output growth enables to 
reduce DW deficit. However, pure economic growth leads to a greater instability 
within the labour market thus making political interventions necessary to mediate 
between pure economic growth and DW. Political commitment is a key 
prerogative to ensure the proper pathway for DW creation.  
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