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Abstract—The aim of this paper is to provide an empirical
evidence about the effects that the management of continuous
training have on employability (or employment stability) in the
Spanish labour market. With this purpose a binary logit model with
interaction effect is been used. The dependent variable includes two
situations of the active workers: continuous and discontinuous
employability. To distinguish between them an Employability Index
Stability (ESI) was calculated taking into account two factors: time
worked and job security. Various aspects of the continuous training
and personal workers data are used as independent variables. The
data obtained from a survey of a sample of 918 employed have
revealed a relationship between the likelihood of continuous
employability and continuous training received. The empirical results
support the positive and significant relationship between various
aspects of the training provided by firms and employability
likelihood of the workers, postulate alike from a theoretical point of
view.

Keywords—training management, employability/employment
stability, binary logit model, interaction effect, Spanish market
labour.

|. INTRODUCTION

ECENT years have witnessed important changes in the

Spanish employment market and labour relations. These

changes are particularly manifest in a loss of stability in
employment and employability. In the last decade the high
temporary and job instability are two characteristics that
accompany the Spanish labor market. Labour reforms started
in the 2006 from the government to mitigate the effect of
temporality and instability were able to control the increase in
the rate of temporary have now been eroded by the financial
and economic crisis. In this framework, the concept of
employability is making way for quite some time, contrast to
the traditional job stability concept as result of the
transformation of the relationship between training and work.
In the old conception of unique worklife and also excluding
other possible uses, there are new concepts involving greater
commitment by firms. In this sens the term employment
stability has been significantly transformed to become more
open and relative, where both actors employers and employee
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will have equal responsibility to ensure their presence [12],
[19]. Invest in intangible assets as training worker, its one of
the ways to provide the necessary incentives to stimulate the
employment and employability. In this framework the
courrent state of the market labour in Spain requeres
reflections about the relationship among employability,
employment stability and training.

The paper is structured as follows: in the present section a
brief background on the concepts of the job stability,
employability and training are shown. In the second section,
there are described the approach of the logit model and its
adaptation to continuous employability. In the two next
sections there are presented the empirical work, hypothesis
and results, respectively. Finally in the last section there are
formulated some conclusions.

A Employment stability versus employability and training

The changes producing in the labor market have prompted
other changes that affect the relationship between training and
work. In the last few years the notion of employability has
been highlighted rather than employment stability. The
employment stability is a set of perceptions that depending not
only on the employer but also on employees. The latter will
have employment stability providing they do not lose their
capacity to innovate and guarantee that they will constantly
add value to the employers interested in their services,
irrespective of social status, age or beliefs. So the employment
stability is defined as the ability to become or remain
employed. Hence employability currently is defined as ‘the
probability of a given unemployed population finding
employment in a given period of time’ or ‘an individual’s
ability to find employment on the labour market’, when said
individual has a series of skills, know-how and experience
that ensure access to said employment [16-19]. According to
Jacoby [14] the firms cannot guarantee job stability in the long
term but they can provide employability by supplying their
employees with training and experience, increasing their value
for the labour market. An employee can have job stability if
he/she is capable of innovating and helping to satisfy his/her
employer’s needs, thus counteracting other factors that could
favour his/her replacement. Currently the job is not only
considered productive, then, but also creative [20]. So, the
CVT! is a key factor in tackling problems related to
integration or reintegration in the labour market. In fact, it is
the only reciprocity factor in employment stability in the sense
of employability, is the fact that firms promise to help to
develop their employees’ skills and that employees promise to
manage their careers and develop their skills, so that they can

! Continuous (or continuing) vocational training (CVT) includes non-
formal and informal learning.
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‘obtain and maintain employment, change jobs without
difficulty” (ILOTERM?). Therefore the employability and
employment stability should be understood as a shared
responsibility between employer and employee, aimed at
ensuring the latter’s effective participation in his/her working
environment. From this viewpoint, training is one of the
principal reasons for an excellent employability/job stability
performance. It is important, therefore, to study the aspects of
training as a factor that influence on employability. In the field
of the market labour Spanish considerable efforts have been
made to evaluate the effects of CVT on the economic
incentives for employees (productivity and wages) [9], [11],
[19-20]. They have shown that the relationship between
training and quantitative parameters (employee productivity
before and after training and cost/benefit ratio of training
initiatives per employee) is less important (in terms of
statistical significance) than the relationship with qualitative
parameters (increased mobility opportunities, promotion
and/or  professional success in general and job
performance/satisfaction).

Fewer studies have been developed on the impact of
training on other qualitative dimensions, such as stability, job
security and employability, even there is some empirical
evidences that the probability of employees losing their jobs is
related to their training [8], [15], [19].

In this framework, the central hypothesis is that the proper
development of continuing training activities (in addition
toother variables that may intervene in this process) should
have a positive impact on the continous employability of the
workers.

II.METHODOLOGY

A Binary logit model

The binary logit model allows the possibility of running
regressions even when the dependent variable is dichotomous
(binary dependent variable). The dependent variable show an
event occurs (y =1), or it does not ((y =0)). In the binary
response model, the principle concern is with the response
probability,

Pr(y =1x) = Pr(y =1x, X, %) )

where y is the dependent binary variable and x; X,

independent variables. In the logit model we assume the
following:

Pr(y:1x|: F(Bo + Xy + BaXy + .. B X (2)
The logit model can be derived from a latent variable model.
Let y* be an unobserved or latent variable determined by:

Y = Bo+ BiXe + BoXy H e B Xy +E 3
The idea is that the observed variable, y will take on a value

X, are

y=1if y" >0 and 0 otherwise. Because y* does not have a

2International Labour Organization:
http://www.ilo.org/public/english/employment.

measure that is easily interpretable, we examine it in relation
to the effect it has on Pr(y = 1Jx):

FD)_ i uppp, @

OX;

The interpretation of the logit model coefficients is the
degree of change in the logit of the outcome for a one-unit
change in the predictor. The positive sign of the coefficient
indicate that the likelihood of the occurrence of the event
increase and the vice versa. Also odds ratios (OR) are the
exponentiated logit coefficient can be interpreted as the factor
change in the odds of the outcome being a 1 as compared to
the odds of the outcome being a 0 for a one-unit change in the
predictor [1-3].

B Interaction effects

Many phenomena important frequently hypothesize that the
event will occur that the effct of one independent varible is
conditional on the value of the other and this condition
estimated coefficients of the mdel. If two independet variable
(x, and x,) ineract when the event will occur Pr(y=1) if

given an increment in (x, and x,).

Pr(y =1x| = F(By + BuXy + BoXp + BaXiXo-- B Xk (5)
where x;x, is the product term and g, the coefficient of
interaction. When both increments are infinitesimal, this

2 —

requires that the second derivative,wbe different
X10X2

from zero. When the difference in x, is infinitesimal, but the

difference in x, is discrete, this requires that the marginal
o2 Pr(y =1)
Xy
at x, .When both increments are discrete, this requires that a
second difference in probabilities be non zero [1], [4], [5-7].
According to William at al., [1], if g5 is significant, accept
the hypothesis of interaction if is not significant, reject the
hypothesis of interaction. The authors insist that testing the
statistical significance of the product term is necessary to
confirm a hypothesis that independent variables interact in
influencing the unbounded latent dependent variable. But this
test does not shed light on the nature of the interaction
between the variables in influencing Pr(y). Whether the
variables interact in influencing Pr(y) should be tested by
direct examination of estimated effects on Pr(y) [1 pp.265].

effect of x, on Pr(y=1) [ ] has different values

I1l. .EMPIRICAL RESEARCH

A Logit model specification for employability

The concept of employability (E) refers to the continuity
and discontinuity of an employee in market labour. In order to
introduce a binary variable in the analysis, related to
employability state, an Employability Stability Index (ESI)
was calculated. This calculation involves two employability
parameters: time worked and job security. The first is related
to the time the person is working continuously and the second
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to the conservation a job for enough time to encourage
subjects to participate in training initiatives. The index is
calculated as follows:

ESI:Time worked(36mounths—mounth unemployed) 5

. . @
Jobsecurity (n°of contractsigned)

The category of continuous or discontinuous E is calculated
with reference to ESI value, if:

18 < ESI <36 (months)— the workerwerein continuedE situation 2
{ESI <18(months)— the workerwere in discontinted E situation

If y represents employability,

y = 1 reflects continuous employability and

y = 0 reflects discontinuous employability conditioned by the
values of the x;...x, representing continuous training and

personal workers variables. The variables introduced into the
model are shown in Table I.
The principal hypothesis in the logit model refers to the

TABLE |
VARIABLES IN THE EMPLOYABILITY LOGIT MODEL

Dependent variable (y): Employability: random variable that can takes the
value 1 and 0 if the worker was in a continuous and discontinuous
employability, respectively for period 2002-2004.
Independent explanatory variables ( X;.....Xg ) of continuous vocational
training (CVT):

1. Degree of difficulty of courses (categories: 1 medium, 0-advanced)
2. Types of CVT courses: (categories: 1-specific, 0-general)
3. Promoter initiative CVT courses (categories: 1-bouth firm’s
management and employees, 0-otherwise)
4. Training area: (Categories: 1-Computer; 2-Sales and marketing, 3
Production area 4-Others area
5. Purpose of training courses: (categories: 1-improve job prospects, 0-owen
satisfaction)

Independent personal workers variables : Xg X7 Xg
6.Initial level of education (categories 1-basic education, 2-secondary
education; 3-bachelor 4- Graduated and high gradauted

7. Age: (categories: 1-under 45; 0-over 45.
8. Gender: 1-male, 0-female

Control variable Xg : Economic sectors: Categories 1-Industry; 2
Construction; 3. Commerce; 4. Services

Source: Own elaboration.

overall effect of the training on continuous employability.

According to the theoretical contributions expected a
positive and significant relationship between training’s
variables and continuous employability [9], [10], [15], [23]
and [25]. At the same time training depends on the various
personal workers’ variables three interaction effects has
planed. The type of training (specific or general) depends on
the economic sectors [24], [25] and the age and gender are
variables that determinate the greatest difference producing on
the continued employability and job stability in the labor
market in Spain [9-11], [15], [21-22] and [19]. So in the logit
model analyzes the main and interaction effects are important
to investigate the relationships between training and
employability. The principal and interaction effects have been
made in the following hypothesis:

% The horizon of the study is three years (2002-2004) or 36 months.

H;: There is a positive and significant relationship between
CVT and continuous employability.

Hi.1- The type of CVT course and sectors economic interact
between them, when explain the continuous employability.

Hi,: The promoter initiative of CVT and gender, interact
when explain the continuous employability.

Hi-3: The variables the promoter initiative of CVT and age
interact when explain the continuous employability.

The coefficients sign of the interaction hypotheses are not
specified because the literature in general has investigated the
direct relationships between gender, age and results of the
training at individual level, but not as these variables
determine the employability through trainings” variables.

B Data source and sample design

The data was obtained from a personal survey addressing
employed individuals in the spring of 2006. It was designed to
gather information about each subject’s ongoing training and
employment stability. The survey consisted of 27 questions. It
was divided in three sections: nature of ongoing training
(number of initiatives, areas, typology, difficulty, location,
origin of the initiatives, objective, etc.), areas of profitability
(variables measuring effects of training on wages, changes in
professional category and employability/stability) and socio-
professional profile of subjects (age, gender, previous
education and functional working area). The delimitation of
the survey’s geographical distribution (due to the difficulty of
extending it to all regions) was achieved through hierarchical
cluster analysis, including Spain’s 17 regions and using the
active labour force and number of employees involved in
registered training activities between 2002-2004, per regions,
economic sector*, according to EPA® and FTFE?®, respectively,
as variables. The results of this classification are shown on
Figure 1.

CASE o 5 10 15 20 25
Label + + + + + +
Asturias RS
Extremadura 8=
Baleares ga
Murcia 8o
Aragon 03000
Cantabria 8a <>
Navarra ga = 008040000000030080000000008000000080000000080080%
Rioja O ad <@
Canarias 0 < <«
C. Ledn 030002 @
La Mancha 0= 4
Pafs Vasco g <
Galicia O <
ndalucia b= <
Madrid S = 38330y <>
Catalufa } = 334380808008008008008000000303083838008008008002
valencia 83808080802

Fig. 1 Regions hierarchical cluster result

The centres of the four clusters obtained on the basis of
similar values in labour force and employees trained, oriented

* Economic sectors: industry, construction, services and the commerce.

® Active Population Survey (2005), supplied by INE (2004).

® Fundacion Tripartita Para la Formacion y Empleo (Tripartite Agreements
for Continuing Training (FTFE, 2005)
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in the selection of the four regions: Aragon, Castilla Leon,
Madrid and Valencia Community. Sample calculation was
conducted against the total labour force in the selected
regions. The survey was directed at employees who had
received training during the triennium’s 2002-2004. The
characteristics sample and survey are shown in Table Il.

IV. RESULTS AND DISUSSION

Following the recommendations of the specific literature on
the test of interaction effects in the logit binary model two
models are estimated through the maximum likelihood
method: the firs without product term of interaction effects
and the second with them. The results of both are shown in the
Table I11 (Appendix).

The results of these two models are quite similar with
regard to the main effects. The coefficients estimated for main
effect confirmed in both models the principal hypothesis of
this work since four of the five variables of continuous
training: degree of difficulty of courses, types of CVT
courses, promoter initiative CVT courses and training area,
increases the probability that workers were in the situation of
the continuous employability. The sign and the significant of
the coefficients match specified above. Only one variable,
“the purpose of training course” result insignificant.
Regarding personal variable in the first model age and gender
result insignificant while the control variable (economics
sectors) is positve and highly significant.

For the logistic model with interaction effect, the null
hypothesis that the interaction coefficient is equal to zero is

rejected, »?® = 19,7, p < .0001 using a likelihood ratio

test. All coefficients of product terms showed a strong positive
effect with the probability of continuous employability. So,
both age and gender not are significant when determine
directly the outcome variable (continuous employability) but
where interact with variable of the promoter of continuing
training the coefficient of those product term result positive
and highly significant. In the same mode the product term
between economic sectors and type of the training indicate a
positive and significant coefficient. Therefore the relationship
between training and continuous employability in the labour
Spanish market is stronger and positive when gender, age and
economic sectors variables are involved [15].

V.CONCLUSIONS

For some time, it has been produced the convergence
between the concepts of the job stability and employability as
the result of the change on the global market labour. In this
framework the continous training provided by companies
plays an important role. In the present paper, centred in the
Spanish market labour, there has been postulated four
hypotheses to test empirically the effect of continuous training
on the continuous employability. The principal results indicate
that:

e The typologies of the training, the initiative of its

realization as an agreement between employers and
employees and degree of difficulty are the
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[19]

[20]
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characteristics of the training which most affect the
continuous employability.

The results of the estimated interaction effects have
shown that the product term used in the model increase
the probability of the continuous employability.

As a result the training has not a separated effect. It
depends positively on the gender and age of the
workers and economic sectors.
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TABLE 11l
RESULT OF THE EMPLOYABILITY LOGIT MODEL
Dependent variable: 1= continuous employability (cases 641 (69,8%)
0= discontinuous employability (cases 277(30,2%0)
Independent Model without product term Model with product term
variables > p > ‘Z‘ 95% confidence 5 o ‘Z‘ 95% confidence
B interval B P interval

X1 0,728 (0,162) 0,000 0,413:1,043 0,698 (0,152) 0,000 0,41:1,043
Xz 1,291 (0,789) 0,000 0,765;1,876 1,289 (0,765) 0,000 0,765;1,876
X3 0,805 (0,084) 0,001 0,123;1,987 0,895 (0,184) 0,001 0,123;1,987
Xa 1,386 (0,325) 0,000 0,987:1,984 1,245 (0,335) 0,000 0,987:1,984
Xs -0,688 (0,152) 0,260 -0134;1,126 -0,654 (0,158) 0,260 -0134;1,126
Xs 1,451 (0,965) 112 0,089;2.,437 1,459 (0,965) ,135 0,089;2.,437
X7 -0,045 (-0,290) 0,155 -0,02;-0,345 -0,042 (-0,292) 0,155 -0,02;-0,345
Xs 0,528 (0,169) 0,03y 0,371:1.124 0,428 (0,119) 0,03y 0,371:1.124
X 1,765(0.328) 0,000 0,123;1,678 1,715(0.318) 0,000 0,123;1,678
Xo*Xo 0.987(0,444 0,02 0,120,1,867
X3* X7 0,036(0,003 0,00 0.001;0,356)
X3*Xs 0,011(0,0031 0,00 0,009;0,045
Constant -3,472 0,654 -4,312;-1,823 -3,374 0,000 | -4,125; 1,876

194/27773,6%)
Goodness of feet statistics
-2L1=789,33
Pseudo R*=0,267

Correctly predicted cases: Total: 744/891 (83,5%); Continuous
employability. 550/642 (85,6%); Discontinuous employability:

Correctly predicted cases: Total: 740/891 (83,2%);
Continuous employability. 545/642 (82,6%);
Discontinuous employability: 194/277 (73,6%)

-21L=779,33
Pseudo R*=0,216

194/27773,6%)

Cases included in the model: 891
Correctly predicted cases: Total: 744/891 (83,5%); Continuous employability. 550/642 (85,6%); Discontinuous employability:

In parenthesis standard error
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