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Can e-learning improve job security? Evidence from 28 European 

countries 

 

 

Abstract 

Purpose- The goal of this article is to prove that e-learning, in union with another variable, builds a statistically 
significant relationship for estimating improvements in employment security, i.e., transition to employment of the 
same or higher job security as the previous year.  
Design/methodology/approach- Using data from Eurostat 2007-2013 in 28 European countries, and after 
carrying out analysis of 261 regression models between the e-learning variable, along with another variable 
related to working conditions, education, or e-skills levels of citizens. 
Findings- This study provides evidence about: i) there is a statistically significant relationship (p-value<0.05) 
between employment security (dependent variable), e-learning and another variable (independent variables) in 
60.7% of 28 European countries analyzed (p-value<0.05 for at least one of these two independent variables); and 
ii) there is a statistically significant relationship (p-value<0.05) in 75% of 28 countries (p-value<0.1 for at least 
one of these two independent variables). Consequently, a set with the minimum number of useful indicators for 
calculating the employment security is proposed: e-learning, labor transition, tertiary education, temporary 
employees, e-job search and e-skills.  
Implications- Moreover, several similarities between studied countries are found, helping to formulate various 
recommendations based on complementarities between being an employee and using lifelong e-learning systems 
as a way for improving employment security. 
Originality/value- This is one of the first studies to provide evidence of the relationship between e-learning and 
job security in Europe, in view of this, it should be considered as a key element and essential to any European 
policy related to work. 

 
 

Keywords Employability security, e-learning, Employability Workers, Europe.  
Paper type Research paper 
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Introduction 

Employment security is one of the most contemporary issues to study in the field of Human Resources 
Management (HRM) because of its relationship, inter alia, with business productivity (Michie and Sheehan, 
1999). Thus, its importance in workers' behavior has been studied from various perspectives that consider 
employment security and its relationship with both unions and civil servants (Ferrie et al., 1998) as well as 
existing international trends toward outsourcing (Geishecker, 2008). Employment security has links with 
flexibility in several European countries (Muffels and Luijkx, 2008) and with job satisfaction (Wilczyńska et al., 
2015). 

In the context related to employability, it is also crucial to highlight the growing need for realization of 
lifelong learning training. For example, in Europe this kind of training is an essential action because it helps to 
develop the employability of its citizens (Bădescu and Loi, 2010). Moreover, it is very useful for improving 
different levels of completion of compulsory secondary education and adult participation in educational 
initiatives (Boateng, 2009), which are unsatisfactory in most European countries: in 2004 only 9.1% of people 
between 25 and 64 years had done lifelong learning, in 2013 this figure was only 10.5%. 

In relation to employment security and lifelong learning, it should be noted that both occur within a 
European context with socio-demographic, cultural, structural and economic barriers, such as those between 
countries in Northern, Southern and Eastern Europe (Zarifis, 2012), and with an increasing use of ICT by 
citizens (in 2013, Eurostat shows that 65% of the total European population had sent emails with attached files, 
33% had made phone calls and 38% had done online purchases in the last 3 months) that can be exploited for 
education based on open and distance learning. 

The objective of this research is to analyze the relationship between employment security and e-
learning at a European level, as this analysis is set as within of the most noteworthy fields of research in 
contemporary usage of ICT by workers, especially after the detection of certain connections between these 
variables (Martínez-Cerdá and Torrent-Sellens, 2014b). 

Section 2 presents various topics previously studied by authors in relation to employment security and 
education, as well as different approaches for calculating employment security, also raised by another set of 
investigations. Section 3 shows the research question and methodology of this research, and the characteristics 
of the data used. Then section 4 and section 5 discuss the results, accompanied by several recommendations and 
conclusions. 

 

Context and Background 

Employment security and education 

When studying the relationship between employment security and e-learning, different aspects have to be 
considered both from the point of view of the current context in Europe in terms of employment and from the 
perspective of education as a way to develop useful skills for the employability of citizens and improve worker 
skills. In this regard, the linkages between employment security and education have been studied from the 
perspective of work-related learning (Kyndt and Baert, 2013) and the paradigm of studying the behavior of 
individuals (Sanders et al., 2011) with the parameters of the theory of the reasoned action and its extension 
called the theory of planned behavior (Ajzen, 1991). 

From a business point of view, Ordiz-Fuertes and Fernández-Sánchez (2005) also show a relationship 
between employment security and training, making the point that companies cannot invest resources in training 
their workers unless firms think about keeping workers on for a long period of time, after which enterprises will 
benefit of the investment made through such training. 

Taking into account the growing social demand for skills and competences caused by the advance of 
the information society, different approaches have been studied on the issue of skills learned by students. These 
approaches range from computer literacy and its relationship with those skills useful for employability and 
lifelong learning to the analysis of digital educational games as a way for cultivating imagination and creativity 
abilities (Lin and Lin, 2014), to the use of wikis in educational environments for developing conflict resolution, 
leadership and working groups (Palomo-Duarte et al., 2014), or to understand social networks usage by business 
students as a significant agents for professional purposes, knowledge and career (Benson and Filippaios, 2015). 

Thus, in relation to competences required from the workforce (Bartel et al., 2007), different European 
institutions have launched diverse initiatives. For example, the 21st Century Initiative launched in 2007 by the 
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European Commission, the Council, the European Parliament, the European Economic and Social Committee 
and the Committee of the Regions (European Commission, 2007). This initiative enables the learning and 
development of e-skills in citizens, since these abilities are assessed as insufficient (Hüsing and Korte, 2010), 
despite being very necessary for the development of employment (Pouliakas, 2013). 

In relation to these e-skills, it seems that the application of methodologies based on e-learning helps to 
build information abilities that are valid in the current stage of the information society in Europe (Jun and Pow, 
2011). Moreover, it should be noted that the development of e-skills helps to prepare for lifelong learning 
(Loureiro et al., 2012) and that these e-skills are very useful for firms. 

The research of employment security has ties to various scientific fields within the social sciences that 
have to be considered for the analysis of its relationship with e-learning: individual behavior, socio-economic 
context related to the labor market, skills and education. 

 

Estimation of employment security 

With the goal to analyze the relationship between employment security and e-learning, a set of variables have 
been designed and used for calculating and estimating employment security by different authors, which are 
noted below. In this regard, there are two relevant points: i) most studies take into account employment security 
as a useful dimension for the calculation of other dimensions, such as those related to job quality (Díaz-Chao et 
al., 2014) or job prospects (Green and Mostafa, 2012); ii) some authors have calculated employment security 
using linear models (Bassanini, 2006). 

 In this line of work, Morgan et al. (2001) conducted research that suggested estimating employment 
security through the use of variables associated with legal issues, unions, atypical employment and other 
institutions, and using a linear regression model with six independent variables that were applied to a set of 10 
European countries, through three temporal observations separated by 4 or 5 years between them, and using the 
data of industrial and retail industries. 

 Employability security links are also observed with psychological issues such as perceived and 
objective job security (Dooley et al., 1987) or satisfaction, desire and intention to search for another job 
(Barringer and Milkovich, 1995). On the other hand, studies have been done based on the work context in firms 
and measured through the use of variables related to competition among companies, the durability of the 
products developed or volatility of corporate profits (Ahmed et al., 2006). Additionally, the estimation of 
employment security also finds close links with the reality of the labor market variables, focusing on the fact of 
being unemployed, being fired or having to find another job in a specific period of time (De Witte, 1999; Gracia 
et al., 2011; Green and Leeves, 2013; Nisbet, 2007; Smith, 1999). 

From another perspective, there are also estimations of employment security based on approaches that 
might be called more macroeconomic, such as those posed by Heckman and Pages (2000), authors that consider 
the legal issues that protect workers (tenure that a worker can attain in a firm, advance notice to a worker, 
mandated severance pay, payment to be awarded to a worker with tenure, etc.), as well as others related to the 
actual company context (for example, whether the economic difficulties of the firm are considered a justified 
cause for dismissal). In this macroeconomic perspective, Alemán (2009) has also taken into account variables 
such as wages, inflation, GDP and labor productivity. Specifically, the latter author also considers the factor of 
temporary contracts, something that is also noted by Ficapal-Cusí and Torrent-Sellens (2014). 

From a microenterprise perspective, Daley et al. (2002) and Daley and Vasu (2005) carried out an 
estimate of employment security using variables related to the difficulty of firing workers, making use of Delery 
and Doty’s (1996) approach. The same approach is used by Lee et al., (2010), who also apply the same model. 
Botero et al. (2004) evaluate variables such as the costs of firing workers and their procedures, while Bonavia 
and Marin-Garcia (2011) take into account the percentage of production employees with a permanent 
employment contract. Caballero et al. (2013) also make use of indicators proposed by Heckman and Pages 
(2000) and Botero et al., (2004). 

Table 1 shows the characteristics of different variables that have been posed by authors regarding the 
calculation and estimation of employment and job security. Dasgupta (2001) describes the differences between 
job security and employment security: job security relates to the job of an employee and his/her security for 
maintaining it and to continue working in that job, while employment security involves more abstract aspects 
that have to do with the likelihood or ability of this employee to find a new job in the future, whether moving 
from a situation of unemployment or integration into the labor market, or because of a transition between two 
jobs, i.e. the possibility of continually working occurs, albeit in different jobs over time. 
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/Insert Table 1/ 

As noted previously, the study of the relationship between employment security and e-learning has 
implications for the field of human behavior, but it is also related to the socioeconomic context that exists, both 
economically and educational, the latter being one of the least considered by various researchers. The next 
section describes the methodological aspects that have been taken into account in establishing a relationship 
between employment security and e-learning. 

 

Research Question and Methodology 

Given all the above, and the goal of this article, the research question is as follows: “Does e-learning help to 
obtain a significant approximation of employment security in Europe?”. This question is defined with its 
corresponding working hypothesis: 

Hypothesis 1: There is a statistically significant relationship between employment security and e-
learning in 60.7% of 28 European countries analyzed (in 17 countries) and according to the following regression 
model: 

YSecurity = α + βe-Learning Xe-Learning + βVariable(i) XVariable(i) + ε  (1) 

with the following constraints: 

1. A global p-value for the regression model (1) lower than 0.05. 

2. A significance level for at least one of the two independent variables (Xe-Learning or XVariable(i)) lower than 
0.05 (95% confidence interval). 

Where: i) YSecurity is a dependent variable for employment security; ii) Xe-Learning is the first and mandatory 
independent variable and is related to e-learning; iii) XVariable(i) is the second independent variable according to 
the following set of variables: X(i) = {Temporary employees, Part time employment, Employment, Labor 
transition, Tertiary education, Lifelong Learning, e-Job search, e-Skills, Media Literacy}. 

 Hypothesis 2: There is a statistically significant relationship between employment security and e-
learning in 75% of 28 European countries analyzed (in 21 countries) and according to the regression model (1) 
and the following constraints: 

1. A global p-value for the regression model (1) lower than 0.05. 

2. A significance level for at least one of the two independent variables (Xe-Learning or XVariable(i)) lower than 
0.1 (90% confidence interval). 

 Hypothesis 3: There is a statistically significant relationship between employment security and e-
learning in 85.7% of 28 European countries analyzed (in 24 countries) and according to the regression model (1) 
and the following constraints: 

1. A global p-value for the regression model (1) lower than 0.1. 

2. A significance level for at least one of the two independent variables (Xe-Learning or XVariable(i)) lower than 
0.1 (90% confidence interval). 

 All these regression models have 4 degrees of freedom because the database has 7 years (2007-2013) 
and 3 variables. 

 For the selection of these variables the following five rules were applied: i) official data; ii) 
comparability and reliability of primary data sources; iii) wide geographical scope; iv) data existence over time, 
for longitudinal analysis; and v) existence of relationships with indicators previously used by researchers. In this 
regard, a database obtained from Eurostat of 28 European countries over the crisis period 2007-2013 was 
selected. 

 Consideration of this period of seven years is related to the availability and existence of some of the 
indicators used, which did not allow extending this time interval. Specifically, two indicators considered and 
related to e-learning ('Individuals who have used Internet, in the last 3 months, for doing an online course (of 
any subject)', and 'Individuals who have used Internet, in the last 3 months, for looking for information about 
education, training or course offers') began their time series in 2007. 2013 is the most recent year of data 
available in Eurostat for the indicators studied. 

D
ow

nl
oa

de
d 

by
 C

or
ne

ll 
U

ni
ve

rs
ity

 L
ib

ra
ry

 A
t 0

3:
18

 1
1 

Ju
ly

 2
01

7 
(P

T
)



 Considering the aspects listed above in section 2, the following dimensions and variables appear 
relevant for the study of the relationship between employment security and e-learning: 

i) Employment security: variable to be estimated 

ii) Working conditions: temporary employees, part time employment, employment, and labor transition. 

iii) Education: tertiary educational level, lifelong learning, and e-learning 

iv) e-Skills: e-job search, e-skills, and media literacy 

 These variables are shown in Table 2 according to their use in the regression model (1) and in relation 
to employment security and e-learning issues and estimation indicators commented in Table 1. 

/Insert Table 2/ 

To prove the relationships between employment security and e-learning, Table 3 shows all models 
analyzed and tested in all 28 European countries. As can be observed, each of the nine independent variables 
taken into account, together with the mandatory e-learning variable, generates a regression model, which has to 
be analyzed to find out if the p-values are appropriate for the research hypotheses. In this way, the estimation 
process analyses these nine models -namely: model Temporary, model Part Time, model Employment, model 
Labor Transition, model Tertiary, model Lifelong, model e-Job Search, model e-Skills and model Media 
Literacy- in each country: 252 models in total. Moreover, 9 additional analyses have been done for all EU27 
area data. 

/Insert Table 3/ 

The selection of these valid p-values was made according to the following approach: selection of p-
values for the regression model among those obtained with at least one of the significance levels of their 
dependent variables (e-learning or another one) lower than 0.05 or, if it is not possible, 0.1, according to the 
hypotheses. Finally, the minimum p-value of global regression model (1) in each country is selected. Thus the 
best linear model is defined and located the best variable, together with e-learning, to estimate the employment 
security variable. The results of the analysis are presented and discussed below. 
 

Results 

All p-values, Pr(>|t|) for the independent variables, and their significance codes for all the linear regressions 
analyzed in 28 countries were calculated (R Core Team, 2014; Revelle, 2015) and Table 4 below shows a 
ranking of countries according to the minimum p-values of their regression models (1) and Pr(>|t|) for 
independent variables. As analyzed, 17 of a total of 28 countries have a p-value for the regression model lower 
than 0.05 (confidence interval greater that 95%) and with a significance level for at least one of the two 
independent variables (Xe-Learning or XVariable(i)) lower than 0.05. 

 Thus, hypothesis 1 is proved because there is a significant relationship between employment security 
and e-learning in 60.7% of 28 European countries analyzed and according to its constraints, i.e., in Greece, 
Germany, UK, Portugal, Belgium, Slovenia, Sweden, Luxembourg, Finland, Bulgaria, Austria, Estonia, Italy, 
Slovakia, Netherlands, Czech Republic and Hungary. Specifically, it is found that there is a p-value for the 
regression model lower than 0.01 (confidence interval greater that 99%) in 6 countries (21.4%), since the 
regression models found in these countries are even more valid in Greece, Germany, UK, Portugal, Belgium and 
Slovenia. 

 Furthermore, hypothesis 2 is proved too, since there are four countries with p-values lower than 0.05, 
but with a significance level for at least one of the two independent variables (Xe-Learning or XVariable(i)) lower than 
0.1. These countries are: Spain, Lithuania, Cyprus and Latvia. Thus, 21 countries (seventeen from hypothesis 1 
and four from hypothesis 2) have this situation. 

 On the other hand, three countries, Romania, Denmark and Poland, have their p-values lower than 0.1 
and a significance level for at least one of their two independent variables lower than 0.1, so 85.7% of countries 
have these acceptable values. Therefore, there are 24 countries where the hypothesis 3 is demonstrated. 

 Finally, France and Norway have the p-values of their regression models higher than 0.1 and a 
significance level for at least one of the two independent variables (Xe-Learning or XVariable(i)) lower than 0.1, and 
Iceland and Malta have the significance levels of their two independent variables (Xe-Learning or XVariable(i)) higher 
than 0.1, so they do not have any valid model according to the hypothesis and its constraints. 

 With regard to the four dimensions proposed above, Table 4 shows the importance of working 
conditions. In this sense, any of its variables, together with the mandatory e-learning variable, builds a best 
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regression model. And this model has a statistically significant relationship for estimating improvements in 
employment security, i.e., transition to employment of the same or higher job security as the previous year: i) 
having an employment contract helps in seven countries: Portugal, Slovenia, Luxembourg, Finland, Slovakia, 
Spain and Cyprus; ii) labor transition from unemployed to employed contributes in six countries: UK, Sweden, 
Bulgaria, Netherlands, Czech Republic and Lithuania; iii) part time contracts estimates the employment security 
in three countries: Belgium, Austria and Romania; and iv) temporary employees helps in all EU27 area and 
Norway. The dimension related to education is the second most important in the analysis: i) tertiary education is 
useful in four countries: Greece, Germany, Latvia and France; and ii) lifelong learning helps in Italy. Lastly, e-
skills is the least important dimension for calculating improvements in job security: i) model related to e-skills is 
good in two countries: Estonia and Hungary; ii) media literacy is useful in Denmark; and iii) e-job search 
contributes in Poland. 

 

/Insert Table 4/ 

 
Table 5 shows information about the coefficients of all the best linear regressions. With this 

information, it is possible to generalize findings related to all countries. In EU27, it is possible to estimate the 
employment security variable by using the e-learning (βeL=-0.22855, p<0.01) and temporary variables (βTT=-
0.52704), which is not the best one in any country, although it is also used in Norway. Austria, Belgium and 
Romania have the same situation: e-learning (βeL=0.16249, p<0.05; βeL=-1.4003, p<0.01; βeL=-0.003946, 
respectively) and part time (βPT=-0.86534, p<0.01; βPT=1.6466, p<0.05; βPT=0.876009, p<0.05; respectively) 
variables are estimators for employment security. Note the importance of part time variable in Belgium and its 
negative sign in Austria. 

The importance of the labor transition variable can be seen in six countries: Bulgaria (βeL=-0.03557; 
βLT=-0.14697, p<0.05), Czech Republic (βeL=0.2935; βLT=0.1075, p<0.05), Lithuania (βeL=-0.5778; 
βLT=0.2770), Netherlands (βeL=-0.70736, p<0.05; βLT=0.04352), Sweden (βeL=-0.50992, p<0.01; βLT=0.23871, 
p<0.05) and UK (βeL=1.1993, p<0.01; βLT=0.3530, p<0.05). Employment is the more useful variable for 
estimating employment security in the linear regression models analyzed, since is used in 7 countries: Cyprus 
(βEM=0.82309), Finland (βEM=2.5593, p<0.01), Luxembourg (βEM=-0.25049), Portugal (βEM=0.9887, p<0.05), 
Slovakia (βEM=0.5654), Slovenia (βEM=1.16251, p<0.05) and Spain (βEM=0.8453). Note that employment has a 
positive influence in six countries (it is negative in Luxembourg), with very large coefficients in Finland and 
Slovenia. Regarding these countries, the e-learning variable has a very big negative influence in Finland (βeL=-
1.9173, p<0.05). 

The e-skills variable is used with a negative sign in Estonia (βeS=-1.1135, p<0.05) and Hungary (βeS=-
0.8560, p<0.05), and tertiary education variable is useful for regression models in France (βTE=-0.45546), 
Germany (βTE=0.60871, p<0.05), Greece (βTE=-0.412) and Latvia (βTE=-0.191). Note that Greece and Germany 
have the best estimation, according to Table 4. Moreover, it seems that the e-learning variable is not important 
in Germany. Finally, Italy, Poland and Denmark use the lifelong learning (βLL=2.0889), e-job search 
(βeJ=1.5183) and media literacy (βML=-0.8048) variables, respectively. 

In the best models, the estimated coefficients related to e-learning are positive in ten countries over the 
period 2007-2013 (35,7% of 28 countries): Austria, Czech Republic, Denmark, Estonia, France, Germany, 
Hungary, Norway, Slovenia and UK. Note the large positive importance of this variable in UK (βeL=1.1993, 
p<0.01), and its great negative influence in Finland, Greece and Belgium (βeL<-1.4, p<0.05). 

In general, the dimension related to working conditions has a clear positive effect on job security 
because the coefficients of its variables are positive in 50% of countries: i) employment in Cyprus, Finland, 
Portugal, Slovakia, Slovenia and Spain; ii) labor transition in Czech Republic, Lithuania, Netherlands, Sweden 
and UK; iii) part time in Belgium and Romania, and iv) temporary in Norway. In contrast, dimension of 
education has another situation: the coefficient of variable related to lifelong learning is positive in Italy, but the 
coefficients for tertiary education are negative in France, Greece and Latvia (only positive in Germany). Finally, 
the dimension related to e-skills has a mixed situation: e-skills and media literacy variables have negative 
coefficients in Estonia, Hungary and Denmark, while the coefficient of e-job search is positive in Poland. Note 
the great positive importance of employment in Finland and part time in Belgium (βEM=2.5593, p<0.01; and 
βPT=1.6466, p<0.05, respectively). On the contrary, only the variable of e-skills in Estonia has a large negative 
coefficient (βeS=-1.1135, p<0.05). 

 

/Insert Table 5/ 
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 With data from p-values it is possible to find other relationships among countries and the analyzed 
variables. Thus, Table 6 shows the number of regression models found in all countries and their p-values: 
Greece (eight models), UK and Portugal (both with seven models) are the countries with more valid regression 
models according to the hypotheses, followed by countries with six valid models (Germany, Belgium, 
Lithuania, Slovenia, Estonia and Netherlands), and Spain and Luxembourg (both having five). The remaining 
countries have four or less valid models. Additionally, there is information about the significance levels of two 
variables used by linear regressions, both the e-learning variable and another one from the rest of independent 
variables in best regression models. As seen, the higher the number of regression models, the more significant 
the p-values.  

 Data about the number of uses of second variables shows that the working conditions variables are very 
useful for adding to e-learning variable to estimate employment security. Specifically, employment (7 times is 
the best model) and labor transition (6 times) are the most commonly used, and part time employment (3 times) 
is a good estimator too. Tertiary education is another useful variable, since it is used 4 times for defining the 
best regression models. Taking into account these results, it can be stated that to be working and having a 
college education, together with e-learning, are the most important variables for estimating transition to the 
same or higher job security as the previous year. 

 With regard to the four dimensions, two variables related to working conditions (part time and labor 
transition) have significant p-values and coefficients in two of their best models: labor transition in UK (p<0.01; 
peL<0.01, pLT<0.05) and Sweden (p<0.05 peL<0.01, pLT<0.05), and part time in Belgium (p<0.01, peL<0.01, 
pPT<0.05) and Austria (p<0.05, peL<0.05, pPT<0.01). Moreover, the employment variable has significant p-
values and coefficients in its best model in Finland (p<0.05, peL<0.05, pEM<0.01). This situation does not happen 
in other dimensions except for e-skills variable in Hungary (p<0.05, peL<0.05, peS<0.05). 

 

/Insert Table 6/ 

 
 Since the number of regression models in each country have been taken into account, it is important to 
note that the second variable chosen is the best one between the others also analyzed. In this sense, Table 6 
shows that there are two groups of variables taking into account to the number of times that they are used for 
finding regression models according to minimum conditions of hypotheses (p-value<0.1 for global regression 
model, and p-values<0.1 for at least one of the two independent variables): variables that are used 6 times, e-
skills and media literacy, and the rest of variables, which are used more than 10 times. Specifically, it is 
interesting to note that e-job search variable is used more times than the other two variables from its same 
dimension e-skills (14 versus 6 times). 

 These data have helped to calculate the ratio of the more efficient variables, i.e., those that have more 
uses in the best models in relation to their total uses in all regression models. In this way, employment, labor 
transition, tertiary education, e-skills and part time are the more efficient variables for estimating employment 
security and use the e-learning variable as a complementary independent variable: their efficient ratios are 
higher than 0.25. Thus, the dimension related to working conditions is more efficient than others. Figure 1 
shows that. 

 

/Insert Figure 1/ 

Figure 1. Efficient variables 

 
 The analysis also shows countries that have only one-second variable for estimating their regression 
model (1): Bulgaria, France, Latvia, Norway and Poland. With this information it is possible to determine 
whether these variables are the best models in other countries. As shown in Table 7, the four second 
independent variables of these four countries -labor transition, tertiary education, temporary employees and e-
job search- are useful for estimating the best regression models in 7 other countries -Czech Republic, Lithuania, 
Netherlands, Sweden, UK, Germany, Greece- and EU27 region. So, with these models is possible to have a 
good estimation for 12 countries. Moreover, these four variables are useful for the other 14 countries. 
Additionally, if e-skills are added to this list of four variables used only one time in five countries, they are 
found to improve models for Austria and Hungary. 
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 In this way, the dimension of working conditions, specifically its variables related to labor transition 
and temporary employees, is the most important dimension for estimating, together with e-learning, transition to 
the same or higher job security as the previous year: it could be useful in 12 countries (p<0.05). The variable of 
tertiary education makes that education is the second most important dimension because it could be used in six 
countries (p<0.05). The other variables and dimensions are very difficult to combine among countries. 

 

/Insert Table 7/ 

 
After the explanation of the results, the next section discusses and comments on various aspects related 

to these findings. 

 

Implications and Conclusions 

The article has studied the relationship between the e-learning variable and different variables associated with 
working conditions, education and skills to use ICT, in their complementarity for calculating and estimating 
improvements in employment security. Employment security is understood as a transition to the same or higher 
job security as the previous year. The data analysis has demonstrated that this complementarity exists in most of 
the European countries analyzed, so employment security can be calculated with high levels of statistical 
significance. 

 In the sense of being able to analyze in more detail the situations observed here, it is important to note 
the differences between various concepts related to worker security in his/her workplace: thus, employment 
security/insecurity, job security/insecurity, labor market security/insecurity are intrinsically related concepts. 
Moreover, aspects related to the specific trends in labor markets and their influence on the security of 
maintaining jobs, as well as the security of working conditions of jobs, must be also taken into account. 

From this perspective, the research undertaken has considered employment security closely linked to 
the field of employment or labor market security, in which different personal skills for finding and obtaining 
alternative employment to existing or to non-existent are key (Anderson and Pontusson, 2007). The availability 
of official, comparable and linear data for statistics through Eurostat has been the determining factor throughout 
the research. 

Another complementary view to this is posed through approaches that deal with realities closely linked 
to the security of a particular job: the possibility that the vacancy is to be maintained in the future for a particular 
type of worker (Esser and Olsen, 2012). As has been mentioned (Dasgupta, 2001), different ideas and 
approaches to the concept of employment security is one of the most important aspects to research. 

In this sense, another approach relates employment security with the institutional framework (favorable 
conditions for dismissal, for contracting without guarantees for the worker in relation to continuity, etc.). This 
approach has been developed by Lloyd (1999), as well as others authors discussed hereinabove (Morgan et al., 
2001), and it presents numerous problems, mostly related to the international comparability due to the large 
number of existing legislative changes in the field of hiring and employment. 

At a much more macro level, the estimation of employment security must also take into account aspects 
related to the dynamic evolution of jobs, often subject to the dynamic of creative destruction as a result of the 
development and emergence of technological innovations (Schumpeter, 2003). Technological innovations cause 
business cycles that gradually expand globally as concentric waves from the countries that initiated these 
innovations to others (Calzada, 2005). 

Notably, two aspects are presented as very important to keep in mind for future research and may can 
be considered as recommendations for researchers in this field: i) researchers must consider the meanings and 
concepts related to employment security, going beyond the capabilities related to search for an alternative job; 
and ii) it is necessary to establish mechanisms to relate employment security with the degree of implementation 
of technological innovations at the country level, which will occur gradually over time. 

In few words, the most obvious conclusion and recommendation after the data analysis is to note that e-
learning has a relationship of complementarity with other factors related to the labor market, in pursuit of 
employment security at European level. Specifically, the dimension of working conditions is the most important 
dimension for estimating, along with e-learning, transition to the same or higher job security as the previous 
year over the crisis period 2007-2013. The dimension of education is the second one. In view of this, it is logical 
that e-learning should be considered as a key element and essential to any European policy related to work. 
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Table 1 
Variables related to employment and job security estimation in literature. 

Variables related to employment and job security estimation References 
Perceived job security 

Objective job security 
Dooley et al. (1987) 

Competition 

Product durability 

Revenue volatility  

Ahmed et al. (2006) 

Job satisfaction 

Willingness to accept an offer from another company that provides much 

security. 

Intentions to search for another job 

Barringer and Milkovich (1995) 

Expect to stay in the organization for as long as wishing 

Difficult to dismiss an employee 

Employees in a job would be the last to get cut 

Delery and Doty (1996) 

Daley et al. (2002) 

Daley and Vasu (2005) 

Lee et al. (2010) 
Probability to be unemployed in the near future De Witte (1999) 
Probability of being laid off 

Probability of finding another job if the first one is lost 
Smith (1999) 

Probability of remaining in a job 

Discount factor 

Maximum tenure that a worker can attain in a firm 

Advance notice to a worker that has been i years at a firm 

Probability that the economic difficulties of the firm are considered a 

justified cause of dismissal. 

Mandated severance pay in such event to a worker that has been i years at 

the firm. 

Payment to be awarded to a worker with tenure i in case of unjustified 

dismissal. 

Heckman and Pages (2000) 

Legal restrictions 

Trade unions 

Prevalence of atypical employment 

Influence of other institutions 

Morgan et al. (2001) 

Alternative employment contracts 
Cost of increasing hours worked 

Cost of firing workers 

Dismissal procedures 

Botero et al. (2004) 

Time necessary to find comparable work in both self-employment and 
direct employment. 

Nisbet (2007) 

Real wages 

Employment indices 

Firing costs 
Dualism index 

Temporary employment 

Unemployment 

Inflation 

GDP growth 

Industry 
Services 

Labour productivity 

Polity durability 

Alemán (2009) 

Percentage of production employees with a permanent employment 
contract. 

Bonavia and Marin-Garcia (2011) 

Perceived likelihood of losing one’s present job Gracia et al. (2011) 
Job security index constructed by Heckman and Pages (2000) 
Job security index constructed by Botero et al. (2004) 

Caballero et al. (2013) 

Chance of getting sacked 

Change of quitting 
Green and Leeves (2013) 

A job contract with a permanent or temporary nature Ficapal-Cusí and Torrent-Sellens (2014) 
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Table 2 

Indicators used from Eurostat related to employment security, e-learning and other research. 
Dimension Variable Indicators Reference 

 Dependent variable:  

Employment 

security 

Employment 

security 
Transition to the same or higher job security as previous year. 

Barringer and Milkovich (1995) 

Nisbet (2007) 
 First independent variable (required):  

e-Learning e-Learning 

Individuals who have used Internet, in the last 3 months, for 

doing an online course (of any subject). 

Individuals who have used Internet, in the last 3 months, for 

looking for information about education, training or course 

offers. 

Van de Vord (2010) 

Desjardins and Rubenson (2011) 
Jun and Pow (2011) 

Kocanova et al. (2011) 

 Second independent variables, of which only one will be used in regression model (1):  

Working 

conditions 

Temporary 
employees 

Temporary employees as a percentage of the total number of 
employees. 

Morgan et al. (2001) 

Alemán (2009) 
Ficapal-Cusí  

and Torrent-Sellens (2014) 
Part time 

employment 
Part-time employment as a percentage of the total employment. 

Botero et al. (2004) 

Alemán (2009) 

Employment Employment (15 to 64 years) 
Alemán (2009) 

Bonavia and Marin-Garcia (2011) 
Labour transition Transition from unemployed persons to employed persons. Smith (1999) 

Education 

Tertiary education 

Percentage of the population aged 30-34 who have successfully 

completed tertiary studies (e.g. university, higher technical 

institution, etc.). 

Geishecker (2008) 

Boateng (2009) 

Lifelong Learning 
Participation rate in education and training (last 4 weeks) (25 to 
64 years). 

Elman and O'Rand (2002) 

Desjardins and Rubenson (2011) 

Sanders et al. (2011) 

Loureiro et al. (2012) 

Kyndt and Baert (2013) 

e-Skills 

e-Job search Internet use: job search or sending an application. 
Barringer and Milkovich (1995) 

Nisbet (2007) 

e-Skills (Internet 

use) 

Sending/receiving e-mails 

Finding information about goods and services 
Seeking health information 

Travel and accommodation services 

Internet banking 

Last online purchase: in the last 3 months 

Selling goods or services 
Telephoning or video calls 

Playing/downloading games, images, films or music. 

Downloading software 

Reading/downloading online newspapers/news 

Listening to web radios and/or watching web TV 

Obtaining information from public authorities web sites (last 12 
months). 

Downloading official forms (last 12 months). 

Sending filled forms (last 12 months). 

Interaction with public authorities (last 12 months). 

Uploading self-created content to any website to be shared. 

Bresnahan et al. (2002) 

Bartel et al. (2007) 

European Commission (2007) 

Hüsing and Korte (2010) 

Pouliakas (2013) 
Martínez-Cerdá  

and Torrent-Sellens (2014b) 

Media Literacy General Media Literacy Assessment (*) 
Martínez-Cerdá  

and Torrent-Sellens (2014a, 2014b) 
(*) Following methodology from Pérez Tornero and Martínez-Cerdá (2011) and Pérez Tornero et al. (2013) with data from Eurostat 
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Table 3 

Regression models analysed in all countries to proving the relationships between employment security and e-

learning. 
Dimension Model Linear regression 

Working 

conditions 

Model Temporary YES = α + βeL XeL + βTT XTT + ε 
Model Part Time YES = α + βeL XeL + βPT XPT + ε 

Model Employment YES = α + βeL XeL + βE XEM + ε 
Model Labour Transition YES = α + βeL XeL + βLT XLT + ε 

Education 
Model Tertiary YES = α + βeL XeL + βTE XTE + ε 
Model Lifelong YES = α + βeL XeL + βLL XLL + ε 

e-Skills 

Model e-Job Search YES = α + βeL XeL + βeJ XeJ + ε 
Model e-Skills YES = α + βeL XeL + βeS XeS + ε 

Model Media Literacy YES = α + βeL XeL + βML X ML + ε 

Employment 

security is the 

dependent 

variable (YES) 

e-Learning is the first 

independent variable (XeL) 

Xii is the second independent variable: 

TT = Temporary Employees 

PT = Part Time Employment 

EM = Employment 

LT = Labour Transition 

TE = Tertiary Education 

LL = Lifelong Learning 

eJ = e-Job Search 

eS = e-Skills 

ML = Media Literacy 
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Table 4 

Ranking of countries according to their minimum p-values for regression model (1) and significance levels of 

their independent variables. 

Country 
Minimum 

p-value 

Pr(>|t|) of its independent variables 
E-learning Second variable of best regression model 

A p-value for the regression model lower than 0.05 and a significance level for at least one of the two independent 

variables (Xe-Learning or XVariable(i)) lower than 0.05. 
Greece 0.00037 *** 0.00291 ** 0.12387 Tertiary 

Germany 0.00080 *** 0.39500 0.015 * Tertiary 
UK 0.00109 ** 0.00221 ** 0.03370 * Labour Transition 

Portugal 0.00116 ** 0.22920 0.0172 * Employment 
EU27 0.00303 ** 0.0016 ** 0.10420 Temporary 

Belgium 0.00473 ** 0.004937 ** 0.014339 * Part Time 
Slovenia 0.00848 ** 0.73900 0.0478 * Employment 
Sweden 0.01085 * 0.00423 ** 0.02540 * Labour Transition 

Luxembourg 0.01310 * 0.02783 * 0.44734 Employment 
Finland 0.01639 * 0.02267 * 0.00653 ** Employment 
Bulgaria 0.01921 * 0.84780 0.0237 * Labour Transition 
Austria 0.02099 * 0.03737 * 0.00917 ** Part Time 
Estonia 0.02687 * 0.0876 . 0.0190 * e-Skills 

Italy 0.02865 * 0.01199 * 0.36827 Lifelong Learning 
Slovakia 0.03406 * 0.0476 * 0.17980 Employment 

Netherlands 0.03568 * 0.0144 * 0.21850 Labour Transition 
Czech Republic 0.04465 * 0.0902 . 0.0379 * Labour Transition 

Hungary 0.04795 * 0.0312 * 0.0201 * e-Skills 
A p-value for the regression model lower to 0.05 and a significance level for at least one of the two independent 

variables (Xe-Learning or XVariable(i)) lower to 0.1. 
Spain 0.00112 ** 0.56040 0.0981 . Employment 

Lithuania 0.00558 ** 0.14266 0.074386 . Labour Transition 
Cyprus 0.00786 ** 0.86380 0.0938 . Employment 
Latvia 0.03609 * 0.0595 . 0.76500 Tertiary 

A p-value for the regression model lower than 0.1 and a significance level for at least one of the two independent 

variables (Xe-Learning or XVariable(i)) lower than 0.1. 
Romania 0.05758 . 0.91390 0.0383 * Part Time 
Denmark 0.08087 . 0.51188 0.07096 . Media Literacy 
Poland 0.09910 . 0,36400 0.093 . e-Job Search 

A p-value for the regression model higher than 0.1 and a significance level for at least one of the two independent 

variables (Xe-Learning or XVariable(i)) lower than 0.1. 
France 0.11160 0.38340 0.0598 . Tertiary 

Norway 0.19380 0.0875 . 0.51680 Temporary 
A significance level for the two independent variables (Xe-Learning or XVariable(i)) higher than 0.1. 

Iceland     

Malta     

Signif. Codes: *** p<0.001; ** p<0.01; * p<0.05; . p<0.1 
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Table 5 

Coefficients of all the best linear regressions models and significance levels of their coefficients. 

Model Best model 
Adjusted  

R-squared 

Linear regression coefficients 
α βeL  ΒVariable ε 

EU27 Temporary ** 0.9174 97.86800 -0.22855 ** -0.52704 0.1774 
Austria Part Time * 0.7827 107.03159 0.16249 * -0.86534 ** 0.3763 

Belgium Part Time ** 0.8968 63.2169 -1.4003 ** 1.6466 * 0.292 
Bulgaria Labour Transition * 0.7921 86.12899 -0.03557 -0.14697 * 0.9648 
Cyprus Employment ** 0.867 34.94922 -0.09532 0.82309 . 1.157 

Czech Republic Labour Transition * 0.683 84.9674 0.2935 . 0.1075 * 0.4726 
Denmark Media Literacy . 0.5734 140.4852 0.1870 -0.8048 . 1.536 
Estonia e-Skills * 0.7541 109.1193 1.1894 . -1.1135 * 1.732 
Finland Employment * 0.808 -46.8141 -1.9173 * 2.5593 ** 0.8111 
France Tertiary - 0.4989 107.92862 0.07621 -0.45546 . 0.3413 

Germany Tertiary *** 0.9575 66.73515 0.09838 0.60871 * 0.3567 
Greece Tertiary *** 0.9711 110.933 -1.583 ** -0.412 0.9428 

Hungary e-Skills * 0.6715 98.3712 0.8631 * -0.8560 * 1.156 
Iceland No model      

Italy Lifelong Learning * 0.7461 83.5190 -0.9473 * 2.0889 1.387 
Latvia Tertiary * 0.7151 106.600 -1.062 . -0.191 1.693 

Lithuania Labour Transition ** 0.8879 87.6396 -0.5778 0.2770 . 1.161 
Luxembourg Employment * 0.8283 114.96574 -0.25652 * -0.25049 0.4525 

Malta No model      

Netherlands Labour Transition * 0.7167 103.19089 -0.70736 * 0.04352 0.4534 
Norway Temporary - 0.3396 88.25855 0.11426 . 0.30645 0.3912 
Poland e-Job Search . 0.5278 79.6584 -0.6814 1.5183 . 1.279 

Portugal Employment ** 0.9489 23.6255 -0.2522 0.9887 0.8379 
Romania Part Time . 0.64 86.472179 -0.003946 0.876009 * 0.285 
Slovakia Employment * 0.7232 56.8099 -0.2147 * 0.5654 0.8771 
Slovenia Employment ** 0.8618 8.57116 0.08472 1.16251 * 0.8317 

Spain Employment ** 0.9499 34.3604 -0.1859 0.8453 . 1.028 
Sweden Labour Transition * 0.8437 87.63182 -0.50992 ** 0.23871 * 0.5632 

UK Labour Transition ** 0.9504 53.8729 1.1993 ** 0.3530 * 0.9458 
Signif. Codes: *** p<0.001; ** p<0.01; * p<0.05; . p<0.1; - p>0.1  
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Table 6 

Ranking of countries according to their number of regression models analysed,and their minimum p-values. 

Country 
Number of 
regression 

models 

Minimum  

p-value 

First variable 

of regression 

model:  

e-Learning 

Second variable of best regression model 
Working conditions Education e-Skills 

TT PT EM LT TE LL eJ eS ML 

Greece 8 0.00037 *** ** 1 1 1 1 - 1  1 1 
UK 

7 
0.00109 ** ** 1 1 1 *  1 1  1 

Portugal 0.00116 ** - 1 1 * 1  1 1 1  

Germany 

6 

0.00080 *** - 1   1 * 1 1  1 
EU27 0.00303 ** ** -  1 1  1 1  1 

Belgium 0.00473 ** ** 1 * 1 1 1 1    

Lithuania 0.00558 ** - 1 1 1 .  1 1   

Slovenia 0.00848 ** - 1 1 * 1 1 1    

Estonia 0.02687 * .  1 1 1 1  1 *  

Netherlands 0.03568 * * 1   - 1 1 1  1 
Spain 

5 
0.00112 ** - 1  . 1 1 1    

Luxembourg 0.01310 * * 1 1 - 1   1   

Sweden 
4 

0.01085 * ** 1 1 1 *      

Finland 0.01639 * * 1  ** 1   1   

Austria 

3 

0.02099 * *  **   1   1  

Slovakia 0.03406 * *   -   1 1   

Hungary 0.04795 * *    1   1 *  

Denmark 0.08087 . -     1  1  . 
Cyprus 

2 

0.00786 ** -   .  1     

Italy 0.02865 * * 1     -    

Czech 

Republic 
0.04465 * .    *    1  

Romania 0.05758 . -  *     1   

Bulgaria 

1 

0.01921 * -    *      

Latvia 0.03609 * .     -     

Poland 0.09910 . -       .   

France 0.11160 - -     .     

Norway 0.19380 - . -         

Iceland 
0 

           

Malta            

  

Total uses of 

variable in best 

models (A) 

27 2 3 7 6 4 1 1 2 1 

  
Total uses of 

variable (B) 
27 15 11 14 17 12 12 14 6 6 

  Ratio (A/B)  0.13 0.27 0.50 0.35 0.33 0.08 0.07 0.33 0.17 
Signif. Codes: *** p<0.001; ** p<0.01; * p<0.05; . p<0.1; - p>0.1 

1=useful second variable, too 

Employment security is the 
dependent variable (YES) 

e-Learning is the first independent variable 
(XeL) 

Xii is the second independent variable: 

TT = Temporary Employees 

PT = Part Time Employment 

EM = Employment 

LT = Labour Transition 
TE = Tertiary Education 

LL = Lifelong Learning 

eJ = e-Job Search 

eS = e-Skills 

ML = Media Literacy 
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Table 7 

Countries with only one model and other countries using this model. 

Variable 
Country where this is 

the unique variable 

This variable is  

the best one in other countries 

This variable is also  

useful in other countries 

Labour Transition Bulgaria * 

Czech Republic * 

Lithuania ** 

Netherlands * 

Sweden * 

UK ** 

Belgium * 

Luxembourg * 

Portugal ** 

Spain ** 

Tertiary Education 
France - 

Latvia * 

Germany *** 

Greece *** 

Austria - 

Cyprus * 

Estonia * 

Slovenia * 

Temporary employees Norway - EU27 ** 
Finland * 

Italy * 

e-Job Search Poland .  

Denmark . 

Hungary - 

Romania . 
Slovakia . 

e-Skills  

(variable added to 

other four ones) 

  
Austria . 

Hungary * 

Signif. Codes: *** p<0.001; ** p<0.01; * p<0.05; . p<0.1; - p>0.1 
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