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Abstract 

In this paper we focus on analysing the evolution of the main relevant macroeconomic E.U. indicators by studying the changes occurred in the 
last years. We first apply a Hierarchical cluster analysis in order to classify the E.U. countries in two distinct groups. We then estimate a panel 
data model for each cluster, highlighting the indicators affecting the employment rate. The results indicate a positive influence of earning on 
employment rate for both clusters, while some particularities were also noticed. Further on, we build a simulation scenario to predict the 
employment rate for the E.U. member countries. 

1. Introduction 

The impact of the current crisis on the labour market varied considerably among countries worldwide. Eichhorst, Escudero, 
Marx and Tobin (2010) argue that countries that were able to rely on a strong internal flexibility could better control the job 
losses and rising unemployment. It is necessary to make the difference between economic recovery and labour market recovery. 
Although global economies began to show signs of recovery, labour market conditions have continued to deteriorate (youth are 3 
times more likely to become unemployed than adults - ILO, 2011). 

The impact of globalization on employment still plays an important role in contemporary economic policy. Although it is 
seen as a threat by workers in developing countries, employment growth in developing countries generated by globalization is 
seen as a major contribution to reducing poverty (Jenkins, 2006). Work, taken as a whole, is affected by globalization in a variety 
of ways, through foreign direct investment (FDI), increased openness to trade, and international transfer of technology. 

In a document of the European Commission (2010) three major benefits of trade openness are listed: effects on economic 
growth, consumer benefits and effects on employment. Trade openness is an important lever for the developing countries to get 
out of poverty. In the long run the effect of trade on employment should be positive, but in the short run it may be experienced 
adverse effects (due to frictional unemployment, which is associated with the reallocation of workers across sectors). In the same 
study of the European Commission (2010) it is stated that especially in developing countries with low income levels, trade 
openness creates more jobs than destroy.  

Sen (2008) examined the effects of trade on employment in India, using several methods. He used data on manufacturing 
industry for the 1975-1999 period. His main conclusion was that the impact of trade on employment in the manufacturing sector 
was minimal. Jayanthakumaran (2006) analysed the impact of trade on employment in Australia. His results indicate that the 
impact of earnings is significant and positive in the manufacturing industry, while the technologic index has a negative impact. 
The influence of the effective rate of protection has a positive and significant effect, while trade openness is negatively correlated 
with employment. Marginal intra-industry trade is positive, but statistically insignificant. 

The remittances are also considered an important lever to development, because they can increase income and reduce poverty 
in the developing countries. They are viewed as compensation for emigration since the home-country of migrants suffers a 
reduction of its human capital, especially if migrants were employed and had secondary and/or tertiary education. Remittances 
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can have a negative role, in that the income inequality can increase and labour supply can decrease. Regarding their effect on the 
labour market, they can influence both earnings and employment.  

Blouchoutzi and Nikas (2010) analysed the impact of remittances on Albania, Bulgaria and Romania. The authors are 
interested in how the money is spent. For the case of Albania, remittances were used in the tertiary sector and in construction, 
while Bulgaria used most of the remittances to purchase capital and consumer durables goods. In Romania, remittances were 
channelled to the commercial sector, especially the transport, construction and financial services. León-Ledesma and Piracha 
(2004) analysed the effect of remittances on employment performance for the CEE countries. One of the main reasons behind 
migration from CEE countries to the EU is the significant difference between wages. Thus, labour migration produces benefits 
both at micro and macro level. Their results showed a positive impact on productivity and employment.  

Neoclassical and Keynesian theories are based on very different implications for how the real wage changes are producing 
variations in the level of employment. Neoclassical model assumes that all markets, including labour market, work in a perfect 
manner, unless the activity is disrupted by various institutional impediments. Thereby, employment will increase if the wage 
decreases. In contrast to this model, Keynesian models argue that changes in real wages will produce changes in the level of 
employment. In recent years, a number of econometric studies have examined the relationship between real wages and 
employment. Arestis and Mariscal (1994), Carruth and Schnabel (1993), Smith and Hagan (1993) and Suedekum and Blien 
(2004) found evidence in favour of neoclassical theory, showing a negative relationship between wages and employment for 
Britain, West Germany and Australia. Apergis and Theodosiou (2008) have shown that there is a long-term relationship between 
the two variables, categorically excluding the short-term relationship, suggesting that the reduction in real wages is not large 
enough to induce an increase in production and employment. 

2. Methodology and Data 

We used annual data for the 27 European countries, for the period 2000-2011. The variables employed in this paper are: the 
employment rate (empl), the average gross earning (earn), the gross domestic product (gdp), the foreign direct investment (fdi), 
the trade openness (trade) and the remittances (rem).  

The employment rate is expressed in percentage for to the 15 - 64 age group. We used the natural logarithm of the gross 
earning that is expressed in Euro, considering a single person without children. For these two variables the source was the 
Eurostat Database. The trade openness is expressed as the sum of exports and imports as percentage of GDP and the remittances 
are considered the sums received by each country as percentage of GDP. The foreign direct investment represents the inward FDI 
stock as percentage of GDP. We also considered the real GDP annual growth rates. For the latter variables the source was the 
UNCTAD database.  

The econometric analysis is based on panel data estimation, using the Stata software. In a panel data model the individual 
effects may be either assumed to be correlated with explanatory variables (fixed effects model: FEM) or be incorporated into the 
error term (random effects model: REM) and assumed uncorrelated with the explanatory variables (Baum, 2001). When working 
with panel data models we test whether the data series can be estimated through a panel data model or a pooled OLS and whether 
a FE model or a RE model is more appropriate for the data series.  

For the FE model the most used estimator is the “within estimator”. A great advantage of panel data is the fact that consistent 
estimation is possible even with endogenous regressors. For the RE model, the individual effect is incorporated into the error 
term and assumed uncorrelated with the explanatory variables. For the estimation of a RE model the general least square method 
is used. An advantage of the RE model is that it allows using explanatory variables that are constant over time; in change, a great 
disadvantage is that if the FE model would be more appropriate, those estimates would be inconsistent. 

After controlling for the effects, the model is estimated assuming that the default standard errors is independent and 
identically distributed (Cameron and Trivedi, 2009) and homoskedastic. When heteroskedasticity is present the standard errors of 
the estimates will be biased and one need to compute robust standard errors. Another problem is the serial correlation of the 
idiosyncratic error term, but Wooldridge proposed a very simple test for checking the autocorrelation of the residuals. 

In order to overcome these problems, we should estimate the regression model using robust standard errors. Some authors 
have provided a number of tests in order to identify the problems encountered (Drukker, 2003, Baum, 2001, Green, 2011). Also, 
for the Stata program, there are some procedures that correct the error structure, assuming for example that the errors are 
heteroskedastic, auto-correlated up to some lag and possibly correlated between the groups, regardless of the estimated model. 

3. Results of the analysis 

Based on the fact that each of the 27 members has distinctive patterns, we decided to start our analysis with a cluster analysis. 
Therefore, we applied a Hierarchical cluster analysis using on a method of unsupervised learning that allows assigning a set of 
observations into subsets (called clusters) so that observations in the same cluster are similar. The cluster technique was built on 
the between groups linkage cluster method, while the intervals were calculated using the squared Euclidean distance. Based on 
the dendrogram (figure 1), we notice that the 27 European Union members can be easily assigned into two main clusters, as 
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following:  
• Cluster 1: Bulgaria, Romania, Ireland, Malta, Spain, Italy, Greece, Hungary, Poland, Slovakia, Latvia, Lithuania and Belgium; 
• Cluster 2: Netherlands, Sweden, Austria, Germany, Denmark, Luxemburg, Slovenia, France, Portugal, Czech Republic, 

Estonia, Finland, UK and Cyprus. 
  

Once we obtained the two clusters we continued with the econometric estimation, for each cluster.  
The following general employment equation was considered:  

Emplit = a1 + a2*GDPit + a2 *REMit + a3* lEARNit + a4 *FDIit + a5 *TRADEit 

When running the Hausman test in order to decide whether a RE model is more appropriate than a FE model, the probability 
was less than 5%, for both cases. Concluding that we are dealing with fixed-effects, we estimated the models for the two clusters 
using the within estimator. When performing the modified Wald test for heteroskedasticity and the serial correlation test, it 
resulted that the errors were both autocorrelated and heteroskedastic. That is why, in order to ensure the validity of the statistical 
results, we had to estimate a robust fixed-effects regression with Driscoll and Kraay standard errors. 

For the first cluster we obtained the following equation: Emplit = 20,3 + 0,214*GDPit - 0,796*REMit + 5,88* lEARNit.  
The economic significance of the econometric correlation for this group of countries is quite interesting. The intercept shows that 
there is a minimum occupancy rate of 20.3% which could provide a type of emergency level in the functionality of the national 
economy. 

The influence of the GDP growth rate is quite low. An increase in GDP of only 1% supports a 0.21% increase in 
employment, which is very little. In other words, only at more than 5% growth rates of GDP we can observe a slight 
improvement in employment (of at least 1%). This also happens to a group of countries that have greater deficits in employment 
than the EU average or than the target of Europe Strategy 2020. A possible explanation for this situation might be the fact that 
GDP growth is based on technological progress, which results in the substitution of labour with capital and hence the decrease in 
the employment rate. Even if they were not the main subjects of the technological progress, these countries received FDI with a 
significant technological contribution (compared to the initial state). The explanation could be valid for at least CEE Countries.  

Moreover the economic growth was not great enough compared to the initial gap in employment (considering the fall of this 
parameter in the first years of transition to a market economy in Central and Eastern European Countries). The income generated 
by GDP is not enough to support a sustainable development of the service sector in order to achieve a significant increase in the 
employment rate (given that because of the low productivity of labour, services absorb more labour force than other sectors in 
the national economy). The correlation level could support the hypothesis according to which the increase in employment might 
have been supported by structural changes rather than changes in the general level of GDP. 

The influence of wages revealed by the econometric equation is low. Our result contradicts the neoclassical assumption of a 
negative correlation between employment rates and wage levels. The explanation might be based on an offer effect supported by 
an increase in the labour demand during the expansion period, meaning that an increase in wage might have supported an 
increase in employment by attracting new echelons of labour force. Another possible explanation is the dynamics of the tertiary 
economies of the new Member States of the EU that might have supported employment growth in better paid services (financial 
services, real estate, banking expansion etc.). In the case of the older Member States of the EU included in this group (Italy, 
Belgium and Spain) there might be a hidden signal of the positive contribution of legal immigration (which brings a contribution 
to social security) in the employment rate, immigration which is strongly triggered by the great wage differences among 
countries of origin - new EU members and destination countries - older members. 

The impact of the remittances rate already stirs controversy in the literature. Followers of neoclassical theory consider that the 
remittances flow discourages the will to work in order to be consistent with the theory of voluntary unemployment. This could be 
an explanation for the negative correlation between the employment rate and the level of remittances; moreover, the employment 
rate reflects a second (derived) macroeconomic balance of the labour market, which depends on the balance of all the goods 
market. A high employment rate reflects an economy which is capable of creating new jobs; if not, there is an issue of 
involuntary unemployment. 

Intended uses of remittances show that these expenses do not support the national productive system, but rather imports. 
Furthermore, the negative impact of remittances shows that the increase in the domestic demand for imported goods (due to 
remittances) substitutes the domestic goods in consumption, hence the negative effect on the employment rate. 

The employment equation for the second cluster is: Emplit = 40,8 + 0,037*TRADEit + 1,35*REMit + 2,97* lEARNit. 
The GDP growth rate is no longer validated as an influence factor in this econometric equation. The explanation could strengthen 
the conclusion of the first equation according to which the impact of the GDP dynamics was generated rather by structure and 
not by level. This could also be explained through a different upper threshold of the GDP level beyond which the GDP dynamics 
has "exhausted its power of influence." 

The influence of the average gross wage has a positive but lower influence than in the first group of countries. This might 
mean that there is either a restricted trend of gross wages, or a limited attraction of the benefits offered to immigrants, even legal 
employees. 

The positive value of remittances on employment rate could be explained primarily by analysing their distribution in 
supporting the consumption financing. Thus, in the most developed countries of the EU these expenses are injections to the 
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macroeconomic circuit, but also a support for national companies which succeed in securing outlets for their products. Compared 
to this, the impact of remittances on employment in the first group of countries is negative because remittances support the 
expenses for imported goods. In addition, this might involve another structural profile of the sources of contribution to 
remittances (supported by managers and highly qualified workers who work abroad for branches of national companies; they 
have a higher level of culture and therefore, would place their remittances in activities that support the national economy and 
thus increase the employment rate). 

The communication rate with other countries through international trade is positively correlated with the employment rate. 
The positive value is a result of the fact that the group includes countries that are undisputable winners of international trade 
(Germany, Netherlands and Sweden). 

4. What if scenarios 

 After the estimation we decided to make some scenarios regarding the explanatory variables, in order to observe were the 
employment rate might go in the following two years. So we split each cluster in sub-clusters and specified hypothesis for each 
variable. For the first cluster, we constructed 2 sub-clusters: Bulgaria, Romania, Ireland, Malta, Spain, Italy, Greece and Hungary 
on one hand and Poland, Slovakia, Latvia, Lithuania and Belgium on the other hand. For the second cluster, we obtained 3 sub-
clusters: Netherlands, Sweden, Austria, Germany, Denmark; Luxemburg, Slovenia, France, Portugal, Czech Republic, Estonia 
and Finland, UK and Cyprus. 
 Based on the econometric relations highlighted in the previous section concerning the employment evolution in the E.U. 
member main clusters the study continued with a what-if scenario and stochastic simulation in order to predict the total number 
of employed population for the horizon 2012-2013 for the two main clusters.  
 After considering the main particularities of the two clusters and their main sub-clusters (see figure 1) several hypotheses 
regarding the random variation of the explanatory variables of the two panel data models were formulated. We assumed that the 
explanatory variables will follow a uniform distribution between the following intervals, as presented below: 

Table 1. Statistical hypothesis for the stochastic simulation 
 

 
The results of the numerical simulation computed after 1000 iterations suggests that, based on this what-if scenario, the 

employed population in the E.U. members is more likely to encounter slight increases during the simulation horizon, in 
comparison to the previous years (see figure 2). However some reductions in the employment rate are expected for the period 
2012-2013 for the following E.U. members of the first cluster: Romania, Bulgaria, Lithuania and Latvia, while for the cases of 
Slovakia and Poland the variations are assumed to keep between the limits of the previous two years. When referring to the 
second cluster, the employment rate appears to decrease in Sweden, Germany, Denmark, while in Luxembourg, France, Estonia 
our results show an increase.  

The mean employment rate of the first E.U. member cluster predicted for the year 2012 is 60,5%, while for the year 2013 is 
expected an increase up to a level of 60,7%. Meanwhile, the prediction for the 2013 of the mean employment rate corresponding 
to the second cluster reaches a level of 69,8%.  

 
 

Figure 1. Mean employment rate for the E.U. member clusters 

  EARN (%) GDP (percentage 
points) 

REM  
(percentage points) 

TRADE  
(percentage points) 

Cluster 1 Sub-cluster 1.1 [-4%; 7%] [-7; 5] [-0,3; 0,1]  
Sub-cluster 1.2 [-4%; 5%] [-5; 7] [-0,2; 0,4]  

Cluster 2 Sub-cluster 2.1 [-1%; 5%]  [-0,1; 0,1] [-10; 9] 
Sub-cluster 2.2 [-1%; 4%]  [-0,1; 0,2] [-12; 12] 
Sub-cluster 2.3 [-2%; 5%]  [-0,2; 0,1] [-9; 5] 
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5. Conclusions 

In this study we analysed the impact of the main relevant macroeconomic indicators for the European Union upon 
employment rate. Annual data were used for the following variables: the employment rate, the average gross earning, the gross 
domestic product, the trade openness, the foreign direct investment and the remittances for the period 2000-2011.  

The analysis first started with a cluster analysis, based on the level of the employment rate for each of the 27 E.U. countries. 
After applying the Hierarchical cluster analysis we obtained two distinctive clusters, for which we then estimated two panel data 
models. For both panels we used the fixed effects estimator and a robust estimation was required in order to solve the 
autocorrelation and heteroskedasticity problems.  

The econometric results indicated that the average gross earning and GDP have a positive influence on employment rate for 
the first cluster, while the remittances influence turned out to be negative. For the second cluster we noticed that the GDP was 
statistically insignificant, while the trade openness became significant and has a positive impact, along with the earning. In this 
case, the remittances changed the sign of the impact. The impact of remittances on employment in the first group of countries is 
negative because remittances support the expenses for imported goods. While for the second cluster with most developed 
countries the remittances are injections to the macroeconomic circuit and also a support for national companies. 

Based on the two panel data models we built a what-if scenario to predict the employment rate for the E.U. members using 
stochastic simulation. The results of simulation suggest that the employed population in the E.U. members is more likely to 
increase during the simulation horizon, in comparison to the previous years. However some reductions in the employment rate 
are also expected for the period 2012-2013 for Central and South-East European countries and surprisingly also for the Nordic 
countries. In Slovakia, Poland, Cyprus and Finland the variations are assumed to be insignificant. The mean employment rate 
predicted for the year 2013 was of 60,7% for the first cluster and reached a higher level of 69,8% for the second cluster. 

Our study can be extended by considering additional macroeconomic indicators, which might lead to an improvement of the 
estimation. A further what-if scenario can be built based on a larger set of statistical hypothesis that will better take into 
consideration the particularities of each country. 
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