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Abstract

Purpose: The analysis of the characteristics of the industrial companies that invest in

the training of their human capital in comparison to the organizations that do not train

their employees. This characterization is focused especially on the innovative capacity of

firms and their technological applications. It also analyzes the factors that determine

the likelihood that a company invests in personnel training. 

Design/methodology/approach: Descriptive characterization of those companies

that invest in personnel training, comparing them against those who do not invest in

improving its human capital. Furthermore, factors influencing the decision that a

company invest in training are analyzed through a logistic regression. Among them we

included the intensity of technological usage and the innovation capacity. This research

is based on data from the Survey of Business Strategies (ESEE) in 2009, conducted

annually. The sample is approximately 1,800 companies, being representative of the

Spanish manufacturing sector.

Findings: Companies with a higher likelihood of investing in training of their workers

are those with a larger number of workers, a higher level of qualification of employees,

more stable labor relations, greater participation foreign capital, and also, have a higher

level of technological uses, carries more technological partnerships with other

organizations and has a more intense innovative activity.
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Social implications: In the current situation of job destruction and lack of

competitiveness of the Spanish industry in increasingly globalized markets, training of

workers is seen as the main alternative to increase the productivity of the Spanish

industry. This study shows that the industrial structure does not meet the basic

conditions described in the scientific literature, in order the companies to train their

workers with the risk of exclusion that entails.

Originality/value: The study of the characteristics of Spanish companies that

invest in training, and the factors that influence the likelihood of this

investment, using recent data (2009) with high statistical consistency. There

are still few studies that analyze the improvement of human capital in Spain in

the current period of economic crisis. 

Keywords: Lifelong learning, Workplace learning, ICT, Innovation

Jel Codes: I21, J24, M21

1. Introduction

In the last few decades, human capital development has become a key factor in the

competitiveness of companies (Monreal, 2004; Jeon & Kim, 2012) for two main reasons.

Firstly, the large-scale incorporation of information and communication technologies (ICTs) into

business activity means that new skills are required for work, as well as new ways of working

and establishing relationships (Bresnahan, Brynjolfsson & Hitt, 2002). Secondly, an increase in

the economic use of knowledge (Haelermans & Borghans, 2012) has led to a major change in

the conditions and characteristics of the labour market (Carnoy, 2001).

These two processes have brought about a general increase in the need for continuing

vocational training (CVT). All training activities carried out by companies, employees or the

corresponding representative organizations must be aimed at improving the professional skills

and qualifications of working professionals, so that they can meet the needs of a changing,

digitalized, global labour market (Castells, 2003). In fact, most authors (including Johnson,

1982; Piore & Sabel, 1984; Pfeffer, 1998) consider that the most efficient way of increasing

company flexibility is through employee-centred organizational innovations that involve

intensive training, boost productivity, and give workers a feeling of security and of belonging to

a team (Carnoy, 2001). In short, increases in productivity depend not only on investment in

technology, but also on organizational changes and skilled human resources, which are
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required to extract and benefit fully from the technological potential (Brynjolfsson & Hitt,

2003).

Therefore, learning is important mainly because of the need for organizations to respond to

constant, rapid changes in the surrounding environment (Coetzer & Perry, 2008). To train

employees, a learning environment is required that enables them to advance professionally

and to gain new general and specific skills and abilities (Fan & Wei, 2010). To achieve this,

employees may train in an environment either outside or within an organization. The learning

environment that is most closely associated with real work experience is training in the

workplace (Fan & Wei, 2010).

The report entitled Learning for Jobs, published by the OECD (2010), presents the four main

advantages of workplace or internal training. Specifically, continuing education in the

workplace provides a high quality learning environment that enables students-employees to

gain practical, up-to-date knowledge under trainers or tutors who are familiar with the working

method and the use of technologies. Secondly, workplace training facilitates a two-way flow of

information between potential employers and employees, which makes the subsequent process

of recruitment easier, less costly and more effective. Thirdly, employees who are trained in the

workplace can make a productive contribution to the company. Finally, the fact that companies

train their employees for their professional tasks shows the value of vocational training

programmes in the labour market. This last point is particularly relevant in Spain, given the

specific distribution of educational levels in the population. Specifically, Figure 1 shows the

main problem with human capital in Spain: the lack of professionals with an intermediate-level

of training. Only 22% of Spain's adult population have completed secondary and/or post-

secondary non-higher education. In the European Union, this figure stands at 48%, which is

over twice as high. The challenge for human capital in Spain is to improve the training of the

46% of the population who have only completed primary education.

The considerable gap between the level of secondary studies in Spain and in surrounding

countries (EU-21) is due mainly to two factors: 

• the high rate of school failure in secondary schools, which leads to withdrawal from

vocational and general training, and

• the low reputation of vocational training in our education system (Ministerio De

Educación, Cultura Y Deportes, 2013). 
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Level (0-2): preschool, primary and the first stage of secondary education
Level (3-4): second stage of secondary education and post-secondary non-higher education
Level (5-6): first and second cycle of higher education and doctoral programmes
Source: OECD indicators

Figure 1. Level of education in the adult population (25-64 years). Spain and the EU-21. 2011

In turn, the massive injection of knowledge into the economy has an impact on management,

production and working methods. It makes employment relationships more flexible, either

voluntarily or involuntarily, which forces companies to accept that process and product

innovation is of great value to them, as is a continuous process of retraining. This constant

involvement with knowledge, updating it, and continuous learning again favours the use of

workplace training as an essential method to ensure a perfect symbiosis of work and training

(Batalla-Busquets, Martínez-Argüelles & Vilaseca, 2010).

In the current climate of job destruction and a lack of competitiveness of Spanish industry in

increasingly globalized markets, this study aims to analyse and explore the potential of training

as a tool to boost business success. In fact, it is increasingly clear that the main way to

increase work productivity in Spain is to improve employees' skills and abilities, in other words,

increase investment in the continuous development of human capital. 

Below, we describe the theoretical framework of the research, and present the sources of

information used. After that, we describe the main results obtained in the study and, finally,

we discuss the main conclusions and limitations.
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2. Theoretical framework

The concept of human capital (Schultz, 1961) and its subsequent consolidation in the Theory

of Human Capital (Becker, 1964) form a corpus of theory that explains the positive impact of

investing in employee training. Basically, better qualified employees will have gained new skills

and abilities that enable them to be more productive in their work. The increase in productivity

is reflected in higher salaries (de Grip & Sauermann, 2013). At the same time as this

formulation, the first empirical studies emerged on the factors that determine the existence of

training processes in companies. The seminal work of Mincer and Polachek (1974) analysed the

decision-making process in families from a gender perspective, and in terms of human capital

investment. After this, the first scientific studies were published on the existence of a pattern

explaining how investment in staff training is distributed (Duncan & Hoffman, 1979;

Greenhalgh & Stewart, 1987). 

The results of the numerous empirical studies that use sources of business information are

focused mainly on describing the attributes of companies that invest in developing the human

capital of their professional team. At international level, some studies show that there is a

positive relationship between the probability of receiving training and the size of the company,

expressed in terms of the number of workers (Hashimoto, 1979; Oi, 1983; Holtmann & Idson,

1991; Barron, Black & Loewenstein, 1987; Lynch, 1994). Others highlight the academic

experience of the employees themselves (for example, Altonji & Spletzer, 1991; Lynch & Black,

1995; Bishop, 1996; Harris, 1999), the type of contract (Oosterbeek, 1996), the salary level

(Barron et al., 1987; Lynch, 1992; Bishop, 1994), or the unionization of employees

(Arulampalam & Booth, 1998; Jonker & de Grip, 1999), among other corporate factors. In

Spain, despite the lack of availability of data, which has limited the number of studies in this

area (Peraita, 2000), we can find many studies with this focus, such as those of Abellán,

Felgueroso and Lorences (1997), Crespo and Sanz (2000), Diéguez and Sinde (2004), Albert,

García-Serrano and Hernanz (2005), Caparrós, Navarro and Rueda (2005), Vila and García-

Mora (2005), Escardíbul, Oroval and Afcha (2007), García-Moreno, Guerras and Rico (2007),

Pineda Herrero (2007) and Castany (2008).

The increasing interest in training is shown by the increase in public and private investment in

improving the qualification of human capital (Peraita, 2000; García-Delgado, 2003; Pineda

Herrero, 2007). In recent years, there has been a significant, sustained rise in the number of

companies that provide training for their employees, and in the specific proportion of the cost

of continuing training in total labour costs. This increase in investment reflects the importance

given to the training and retraining of people as a key factor to increase work productivity
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(Monreal, 2004). In addition, many employees take training courses and cover the costs

themselves.

However, a high percentage of companies still do not consider employee training to be a key

factor in maintaining and increasing competitiveness. This is particularly true in small and, to

some extent, medium-sized companies, due to a lack of knowledge about public funds for

promoting corporate training (Pineda Herrero, 2007). 

In terms of public investment, the funds allocated to continuing training have been increased

and the funding structure has changed. For example, corporate training was boosted by the

coming into force of Royal Decree 395/2007, in which the responsibility for employee training

was attributed to the companies themselves. These public funds are managed by the

Fundación Tripartita. This kind of training is a more flexible, effective way to respond to the

diversity and frequent changes in employee training needs. Thus, in the 2006-2012 period, the

percentage of companies who benefited from these funds rose from 5.8% to 31.1%

(Fundación Tripartita, 2012).

Nevertheless, a substantial proportion of the funds that the administration makes available to

companies to fund employee training does not end up being used. In 2012, Spanish companies

used only just over 30% of the total funds available for this kind of training (Fundación

Tripartita, 2012). Therefore, the focus of interest of this study is to analyse the characteristics

of companies that train employees and the determining factors in corporate training, to explain

the gap between organizations that invest in training and those that do not.

3. Data and methods

To carry out this research, we used a cross-sectional sample for 2009 of 2,132 Spanish

manufacturing companies from the Business Strategy Survey (ESEE) carried out by the

Fundación Empresa Pública (FUNEP). This survey gathers unbalanced panel data for the 1990-

2010 period on companies' strategic decisions and behaviour. Every four years, companies

answer a full questionnaire (whose questions are supposed to remain the same each year). In

the intermediate years, the companies answer a short questionnaire. As a result, complete

information is available for 1990, 1994, 1998, 2002 and 2006. The ESEE survey population is

companies with 10 or more employees dedicated to one of the activities corresponding to

Divisions 10 to 33 of the CNAE-2009 classification, excluding Division 19 (activities related to

oil refining and fuel handing, except nuclear fuel). The survey contains information about the

general characteristics of companies, their employees, the organization, the business strategy,

the equipment and uses of ICTs and innovation, among other aspects. 
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4. Descriptive analysis

To understand the situation under study, we first needed to characterize the Spanish industrial

sector. The description was based on the results obtained by applying an analysis of variance

(ANOVA), in which aspects related to employee training were central to the study. The

characterization is divided into two blocks. The first includes variables that are validated in the

scientific literature as determining factors in corporate training, such as company size

(Holtmann & Idson, 1991; Black, Noel & Wang, 1999; Crespo & Sanz, 2000; Caparrós et al.,

2005); the type of employment relationships (García-Espejo, 1999; Planas & Passard, 2000;

Tugores & Alba-Ramírez, 2002; Caparrós, Navarro & Rueda, 2004; Castany, 2008), the sector

(Harris, 1999; García Moreno et al., 2007; Turcotte, Léonard & Montmarquette, 2003), the

foreign capital investment (Alba-Ramírez, 1994), level of training of employees (Peraita, 2000;

García Moreno et al., 2007), among other variables. The second block provides a more detailed

analysis of research and development activities, innovation, and technology uses, to validate

the association between the existence of innovative activity in a company and corporate

investment in human capital development, as stated by Alba-Ramírez (1994) or García Moreno

et al. (2007) for the Spanish economy. 

Table 1 presents the frequencies in the survey sample, which was divided into four business

categories: no training, training by the company, some training outsourced, all training

outsourced.

Companies Frequency Percentage Cumulative percentage 
No training 212 9.9% 9.9%
Training by the company 905 42.4% 52.4%
Some training outsourced 771 36.2% 88.6%
All training outsourced 244 11.4% 100%
Total 2,132 100% 100%

Table 1. Frequencies in the sample of companies (ESEE data)

If we add together all companies that stated they train their employees, 90.1% of companies

considered that they had undertaken some training for their employees in the last financial

year, and 9.9% did not allocate any resources to the development of their human capital.

In this study, we found statistically significant differences between the two main kinds of

companies that were analysed, depending on whether or not training was carried out in them

(see Table 2).
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Companies in the Spanish industrial sector that do not invest in employee training are mainly

micro-enterprises: 71% have fewer than 20 employees, and 91.6% fewer than 50 employees.

The intensity of knowledge use is mainly low; specifically 86% of these companies are in

sectors with low knowledge intensity. Foreign capital investment is practically non-existent,

and the percentage of export companies is 31.6%; half that of companies that train

employees. The proportion of temporary and permanent staff is similar to the average for

Spanish industry. Frankly, the level of training of employees could be improved, as only 6.69%

have a university qualification at intermediate or higher level. The database does not provide

more detailed information about the level of non-university training of employees who do not

have a university qualification (93.31%). 

Finally, the productivity of employees, measured using gross value added (GVA), is 57% in

companies that provide training. GVA is calculated using the average number of total staff

(ATS), which is calculated as the sum of the following concepts: Full-time permanent staff, 1/2

of part-time permanent staff (both concepts on 31 December) and the average number of

temporary staff.

Industrial companies that train their employees are larger: 52% have over 50 employees.

Almost all of the medium-sized and large companies (with over 200 employees) train for their

employees. A quarter of them carry out industrial activity in sectors with high knowledge

intensity. To determine this figure, a dichotomous variable was used to indicate whether or not

a company offered a knowledge-intensive service. The classification of companies by

knowledge intensity was initially carried out according to OECD proposals (1999). 

The percentage of companies with foreign capital investment was 16.5%, and two thirds of

companies that train employees were exporters. The level of qualification of employees was

much higher in companies that offer training than in companies that do not: almost 14% of

employees had a university qualification at intermediate or higher level. In our sample, the

average productivity of companies that offer training was 50,000 euros per employee, whilst

the average productivity per employee in companies that do not offer training was 29,000

euros. This difference of just over 20,000 euros is statistically significant.

Below, we analyse the differences in research and development activities, technology planning,

innovative activity, intensity of Internet use, and specific research and development jobs

among companies that invest in training and those that do not make this investment. In the

comparative analysis of research and development activities (see Table 3), we found that

companies that train employees undertake more activities associated with research and

development (38.3%). These activities are practically non-existent in companies that do not

train employees. In addition, although technology collaborations do not take place in anywhere
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near the majority of companies, organizations that develop their human capital establish more

collaborations with universities and research centres, and with suppliers and clients. These

kind of collaborations are extremely rate in companies that do not train employees.

% Companies
Companies that
offer training

Companies that do
not offer training

Hypothesis testing 

Company size (TEMPRE) 52% > 50
employees

8.4% > 50 employees χ2= 149,317
Sig= 0,000

Average total number of 
staff (PERTOT)

217.48 33.87
F= 15,829
p= 0,000

Average number of 
establishments (NTES)

1.65 1.26 F= 10,488
p= 0,001

Knowledge intensity (IC)
72.5% low IC 
27.5% high IC

86.1% low IC
13.9% high IC

χ2= 17,282
Sig= 0,000

Foreign capital investment
(PCAEXT)

16.5% 1.4% F= 26,302
p= 0,000

Exportation (EXPORT) 67.7% 31.6% χ2= 79,388
Sig= 0,000

Proportion of full-time 
permanent staff (PFTC)

96.67% 93.92% F= 13,192
p= 0,000

Proportion of part-time 
permanent staff (PFTP)

3.19% 5.44%
F= 11,034
p= 0,001

Proportion of temporary 
staff (PEVEN)

8.6% 7.7% F= 41,128
p= 0,000

Proportion of engineers 
and degree holders (PIL)

6.34% 2.59%
F= 32,997
p= 0,000

Proportion of holders of 
intermediate level 
qualifications (PTIM)

7.29% 4.1%
F= 42,756
p= 0,000

Proportion of unqualified 
staff (PNT)

86.36% 93.31% F= 39,102
p= 0,000

Productivity per employee 
(added value) (PRTP)

50,250€ 29,130€
F= 31,036
p= 0,000

Table 2. Comparative analysis of the characteristics of companies that train employees and those that do

not invest in training

Technology planning in Spanish companies, and more specifically in the industrial sector, is an

area that is still in its infancy (see Table 4). Approximately a quarter of companies that provide

training have a technology committee or assess perspectives of change or alternative

technologies. In contrast, in organizations that do not invest in continuing vocational training,

this planning is negligible: only 2% to 8% of companies in this group carry out some

technology planning activities.

The decrease in productivity in the Spanish industrial sector since the start of the twenty-first

century is related to a reduction in corporate investment in technology activities and a

decrease in the ability of companies to turn their investments into product and process

innovation in particular (Huergo & Moreno, 2004). In fact, Table 5 shows that product and
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process innovations only occur in a small percentage of companies that train employees, and

are non-existent in companies that do not invest in training. Just as worrying as these data is

the lack of planning and assessment of innovation results.

% Companies
Companies that
offer training

Companies that
do not training

Hypothesis testing 

Research and 
development activities

38.3% 5% χ2= 68,018
Sig= 0,000

Technology collaboration 
with clients

19% 2.6% χ2= 26,115
Sig= 0,000

Technology collaboration 
with suppliers

21.3% 3.2% χ2= 29,201
Sig= 0,000

Technology collaboration 
with universities and 
technology centres

25.7% 2.6% χ2= 41,727
Sig= 0,000

Table 3. Research and development activities and technology collaboration Companies that train

employees compared to those that do not invest in training

% Companies
Companies that
offer training

Companies that do
not offer training

Hypothesis testing 

Has technology management 
or a technology committee

24% 2.6% χ2= 37,301
Sig= 0,000

Assesses perspectives of 
technology change

29% 6% χ2= 47,812
Sig= 0,000

Assesses alternative 
technologies

28% 8.4% χ2= 27,636
Sig= 0,000

Uses consultants to find out 
about technology

22.3% 8.4% χ2= 16,477
Sig= 0,000

Table 4. Technology planning. Companies that train employees compared to those that do not

invest in training

The differences between the two kinds of companies analysed in this study are statistically

significant. Consequently, we decided to transform all of the variables related to product and

process innovation into a dichotomous variable (INNOVEMPR) that is zero if the company does

not innovate and one if the company undertakes some kind of product and/or process

innovation. Figure 2 shows the difference between the two kinds of company and illustrates the

statistically significant differences in the dichotomous variable between them. Individual

hypothesis testing confirms the existence of significant differences.
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% Companies
Companies that
offer training

Companies that do
not offer training

Hypothesis
testing 

Obtain product innovations (IP): 20.7% 2.0% χ2= 32,194
Sig= 0,000

            IP. for new components 13.6% 1.9% χ2= 32,317
Sig= 0,000

            IP. for new functions 13.8% 1.9% χ2= 32,312
Sig= 0,000

            IP. for new materials 13.2% 1.9% χ2= 32,335 
Sig= 0,000

Obtain process innovations (IPr): 32.7% 11.6% χ2= 29,301
Sig= 0,000

            IPr. for new equipment 23.0% 9.0% χ2= 16,166
Sig= 0,000

            IPr. for new IT programmes 15.6% 5.8% χ2= 10,815
Sig= 0,000

            IPr. for new techniques 19.7% 5.8% χ2= 17,989
Sig= 0,000

Has indicators of innovation results 19.4% 4.5% χ2= 21,066
Sig= 0,000

Plans innovation activities 24.7% 3.0% χ2= 36,918
Sig= 0,000

Table 5. Innovative activity. Companies that train employees compared to those that do not

invest in training

Figure 2. Innovation in the product and/or process. Training vs. no training

The Internet is widely used by companies in the Spanish industrial sector. However, the degree

of penetration in the company's value chain is mostly low or non-existent. Almost 80% of

companies have a website, but only 10% use this digital infrastructure as a sales platform. If

we analyse the differences between companies that train employees and those that do not

invest in training (see Table 6), we can see that most organizations that train employees have

a website (81%), compared to 61% of companies that do not offer training. In addition, more

sophisticated uses of the Internet are found in higher proportions in companies that train their

employees.
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% Companies
Companies that
offer training

Companies that do
not offer training

Hypothesis
testing 

With their own Internet domain 81.0% 61.9% χ2= 31,008
Sig= 0,000

With a website on company 
servers 

33.7% 21.3% χ2= 32,538
Sig= 0,000

With Internet sales to 
companies (B2B)

10.0% 4.5% χ2= 32,684
Sig= 0,000

With Internet sales to 
consumers (B2C)

6.8% 1.9% χ2= 33,730
Sig= 0,000

Internet purchases 34.7% 15.5% χ2= 40,322
Sig= 0,000

Table 6. Internet use. Companies that train employees compared to those that do not invest in training

An indicator of the intensity of Intensity use (USOSTECH) has been drawn up in which four

levels of use are defined: 

• Non-existent: the company does not even have its own domain. 

• Low: the company has a website, but does not carry out any economic activity on the

Internet.

• Medium: the company has a website and purchases from suppliers on the Internet.

• High: the company has an Internet domain and purchases and sells to other companies

or end consumers on the Internet.

Figure 3. Intensity of Internet use. Training vs. no training

-260-



Intangible Capital – http://dx.doi.org/10.3926/ic.423

To complete this descriptive analysis of research, development and innovation activity, we will

briefly analyse the specific human capital dedicated to this kind of activity in organizations.

Table 7 shows that research and development jobs in companies that do not offer training are

practically non-existent. In contrast, companies that provide employee training do have this

kind of staff. In some cases (5.4%) they recruit staff with experience in this area.

Companies
Companies that
offer training

Companies that do
not offer training

Hypothesis
testing 

Employ recently graduated engineers 
and degree holders

17.9% 3.0% χ2= 21,964
Sig= 0,000

Recruit staff with research and 
development experience in companies

5.4% 0.6% χ2= 6,692
Sig= 0,010

Percentage of jobs in research and 
development:

3% 0.3% F= 24,910 
p= 0,000

Average number of assistant jobs in 
research and development

1.83 employees 0.08 employees
F= 6,004
p= 0,014

Average number of technical jobs in 
research and development at 
intermediate level

2.09 technicians 0.06 technicians
F= 3,907
p= 0,048

Average number of jobs in research 
and development for holders of higher 
education qualifications

3.2 employees 0.05 employees
F= 2,803
p= 0,094

Table 7. Specific staff for research and development activities. Companies that train employees

compared to those that do not invest in training

5. Determining factors in corporate training

In order to analyse the factors that determine the probability of a company investing in

employee training, below we describe a discrete choice model with a dichotomous dependent

variable. Specifically, we used a logistic regression model or logit. This model is a statistical

technique that is suitable when the endogenous variable is categorical, and the exogenous

variables are metric (Hair, Anderson, Tatham & Black, 2004), as in our case. It is a technique

that has been widely used in similar studies, such as Greenhalgh and Stewart (1987), Barron

et al. (1987), Abellán et al. (1997), García-Espejo (1999) and Batalla-Busquets et al. (2010). 

The logit model is expressed as follows: 

Li=1n( P i

1−P i
)=Z i=β 1+β 2 X 2i+...+β k X ki
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In this model, Pi takes the value of one if the company invests in training, and zero if the

company does not invest in training. Therefore, if we apply these values to the logit model, the

result is: 

Li = 1n(1) = 1n(+∞) = +∞ If the company invests in training

Li = 1n(0) = 1n(-∞) = -∞ If the company does not invest in training

Below, is a descriptive analysis to characterize the Spanish industrial sector according to

investment/no investment in improving the training of employees. 

After the descriptive analysis of the variables, we examine the results of the econometric

analysis that illustrates the effects of these variables on the probability that employees are

trained. The logistic regression model described below includes factors that significantly

influence the probability that a company assumes the costs of employee training, compared to

companies that do not train their employees. The model is specified as follows:

Li=1n( P
i

1−P i
)=Z i=β 2 PERTOT i+β 3PRTP i+β 4 PIL0609i+β 5USOTECH i+β 6 INNOVEMPRi+β 7 AIDi

Where: 

Li is the logistic function associated with the probability of a company paying for employee

training (Pi = 1) or the lack of company training (Pi = 0); PERTOTi is the total number of staff

in the company; PRTPi is the productivity per employee in GVA; PIL0609i is the proportion of

engineers and graduates in the period 2006-2009; USOSTECHi is an indicator of the use of

the Internet; INNOVEMPRi is a binary variable that indicates whether a company has

innovated in the product and/or process, and AIDi is a dichotomous variable that indicates

whether the company has carried out research and development activities.

As can be seen, this model is comprised of six statistically significant exogenous variables

(total staff, productivity per employee, proportion of engineers and degree holders, level of

Internet use, business innovation, and research and development activities). The degree of

correlation between the variables, which was no higher than 40% in any of the cases, is shown

in Table 8. The goodness of fit of the model is acceptable, as the overall predictive capability of

the model is 90%, the Cox-Snell R2 is 57.7% and the Nagelkerke R2 is 76.9% (see Table 9).
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Li PERTOT PRTP PIL0609 USOSTECH INNOVEMPR AID
Li 1

PERTOT 0.098** 1
PRTP 0.137** 0.149** 1

PIL0609 0.124** 0.164** 0.306** 1
USOSTECH 0.116** 0.140** 0.151** 0.157** 1

INNOVEMPR 0.164** 0.190** 0.149** 0.179** 0.211** 1
AID 0.182** 0.310** 0.203** 0.328** 0.260** 0.426** 1

Level of statistical significance: ** 1%, * 5%

Table 8. Correlation matrix 2009

All the variables have a positive effect on the probability of companies paying for training. In

particular, there was a higher odds-ratio for the three variables related to the use of

technologies and corporate innovation. In other words, companies that carry out research and

development activities and/or use the Internet in a more sophisticated way and/or innovate in

the product or process have a greater likelihood of investing in employee training. In fact, the

use of increasingly specialized technologies requires very specific knowledge and skills that are

not easy to find in the labour market. Consequently, training should help employees to gain

these skills (Castany, 2008). 

Likewise, the size of the company has a positive influence on the probability of training, as

described in the ample scientific literature. Among other reasons, this is because 

• larger companies have a greater capacity to substitute employees who are training,

• they obtain economies of scale with the training, and 

• they have more opportunities to offer a more attractive career associated with the

employee's qualification (Holtmann & Idson, 1991; Black et al., 1999; Crespo & Sanz,

2000; Caparrós et al., 2005; Castany, 2008).

The gross value added per employee is positively correlated with the probability of training.

This relation is due to the fact that companies that bring greater added value to the production

process require staff with a higher level of training (Batalla-Busquets et al., 2010). Finally, the

proportion of engineers and degree holders is also positively related to continuing vocational

training. Good prior training of the employee is a guarantee of good returns on investment in

training (Harris, 1999). In addition, better trained employees are more likely to take on

greater responsibilities in the company, which are often closely linked to a training process

(Peraita, 2000; García Moreno et al., 2007).
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 β TE Wald Sig Odds-ratio
PERTOT 0.006 0.002 10.265 0.001 1.006
PRTP 0.019 0.005 16.394 0.000 1.020
PIL0609 0.040 0.021 3.777 0.052 1.041
USOSTECH 0.248 0.108 5.311 0.021 1.282
INNOVEMPR 0.573 0.268 4.584 0.032 1.773
AID 0.473 0.145 10.688 0.001 1.605
Cox-SnellR2: 0.577; Nagelkerke R2: 0.769; χ2= 12,901; Sig= 0.115
PERTOT: Total staff; PRTP: Productivity per employee (value added);PIL0609: proportion of engineers and 
graduates; USOSTECH: Level of Internet use; INNOVEMPR: Corporate innovation; AID: Research and 
development activities

Table 9. Model of the probability that companies pay for training. Logit model; dependent variable:

training paid for by the company or no training

6. Conclusions

In a context such as the current one, in which job are constantly being lost and companies are

folding due to a loss of international competitiveness among Spanish companies and the

collapse of much of the domestic market, human capital development is seen as one of the few

options that could change the course of the Spanish economy. 

The results obtained in this study show that the probability of companies investing in employee

training depends on the total number of company employees, the productivity per employee,

the level of qualification of employees, the level of Internet use, business innovation, and

research and development activities. This study indicates that the Spanish industrial sector

does not have ideal characteristics for investment in employee training, according to

international literature, as many companies are small, their employees have a low level of

qualifications, and there is little innovation and research activity. 

Consequently, the gap has not been closed between large competitive companies that use

digital resource intensively, are innovative, and have highly qualified human capital, and the

remaining small and medium-sized companies (Batalla-Busquets et al., 2010). This confirms a

statement made by Crespo and Sanz (2000): the mass introduction of digital technologies into

companies added to the lower probability of training for employees with a lower level of studies

could lead to the practical exclusion from continuing vocational training of the least qualified

employees, with the resulting loss of incentives for a company to train them.

The Spanish industrial sector is reasonably well-equipped digitally. However, although most

companies have a website, the use of this platform is negligible. When the business

organization has not been globalized or digitalized, a good Internet infrastructure becomes a

cost rather than a business opportunity. Therefore, an investment in employee training is

required to maximize the Internet opportunities. In addition, as indicated by Huergo and
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Moreno (2004), the Spanish industry encounters difficulties in turning investment in innovation

into tangible results that can be used to improve process and products, and consequently

increase the competitiveness of the industrial sector.

The main limitation of this study is sample bias, as most of the sample is comprised of large

companies and there is only a small percentage of small and medium-sized companies, when

these represent almost 85% of the Spanish industrial sector. A second limitation of the study is

in the concept of company training that does not involve an associated cost. In this case, it is

difficult to discern the quality, intensity and returns on this training.
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