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Abstract 

Under the concept of "Industry 4.0", production processes will be pushed to be increasingly interconnected, 
information based on a real time basis and, necessarily, much more efficient. In this context, capacity optimization 
goes beyond the traditional aim of capacity maximization, contributing also for organization’s profitability and value. 
Indeed, lean management and continuous improvement approaches suggest capacity optimization instead of 
maximization. The study of capacity optimization and costing models is an important research topic that deserves 
contributions from both the practical and theoretical perspectives. This paper presents and discusses a mathematical 
model for capacity management based on different costing models (ABC and TDABC). A generic model has been 
developed and it was used to analyze idle capacity and to design strategies towards the maximization of organization’s 
value. The trade-off capacity maximization vs operational efficiency is highlighted and it is shown that capacity 
optimization might hide operational inefficiency.  
© 2017 The Authors. Published by Elsevier B.V. 
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1. Introduction 

The cost of idle capacity is a fundamental information for companies and their management of extreme importance 
in modern production systems. In general, it is defined as unused capacity or production potential and can be measured 
in several ways: tons of production, available hours of manufacturing, etc. The management of the idle capacity 
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Abstract

This paper presents some results of the project entitled “Improve your emotional skills” (I-YES), promoted in the framework of 
Erasmus+ program in a partnership of organizations from 6 European countries. The project concept started from the very poor 
vocational education and training student's performance in manufacturing. One of the main objectives of the I-YES project is to 
reduce school failure by increasing student's academic performance. In order to achieve the I-YES project objective, this paper 
sought to identify their main emotional and social skill needs and deficits. The research employed both quantitative and 
qualitative instruments, namely questionnaires and focus-groups. The research found the main predictors, the socio-emotional 
skills with the strongest impact that proved to be perseverance, self-control and self-esteem. Other variables also proved to be 
essential predictors of school related behaviors and perceptions: perception of the school atmosphere, perception of parental
support and perception of teacher attitudes.
© 2018 The Authors. Published by Elsevier B.V.
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1. Introduction

To create sustainable value through sustainable manufacturing will require transformational and innovative 
reforms in education with an overall paradigm shift to provide the future generation of engineers, the necessary 
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appropriately most problematic issues: 
(1) One important source of error is to test only the reliability of the scales, without looking at data 

dimensionality. In order to cope with these issues, we first tested the structure of the data using factor 
analyses and then constructed subscales according to the results.  Factor analyses confirmed the intended 
structure of the questionnaire with the exception of the variables behavioral problems, school atmosphere, 
and wellbeing, were the results showed that the items cannot be explained by a single factor. Consequently, 
we divided the items into the corresponding subscales. The final set of scales together with their 
corresponding reliabilities (Cronbach’s alpha) and descriptive data are showed in Table 1, where values in 
parentheses represent the means from the teacher sample. For almost all scales the reliabilities ranged from 
acceptable to very good. Lowers scores were recorded only for relational well-being and community 
attitudes toward school and learning. 

Table 1. Descriptive statistics of student questionnaire’s scales

Subscales Items Reliability Mean SD Skewness Kurtosis

Self-management Control Q1-Q5 .73 4.65(4.73) 1.13 -0.32 -0.23

Perseverance Q6-Q8 .70 5.03(4.47) 1.17 -0.38 -0.28

Relationship management Relationship management Q9-Q11 .68 5.30(4.64) 1.22 -0.84 0.61

Social-awareness Empathy Q12-Q13 .80 5.29(4.58) 1.41 -0.79 0.27

Interest Q14-Q18 .81 4.77(4.78) 1.29 -0.45 -0.19

Self-awareness Self-confidence Q19-Q21 .79 5.02(4.25) 1.16 -0.51 -0.06

Academic self-esteem Q22-Q25 .73 4.75 1.10 -0.26 -0.34

Behavioral problems Mild problems Q26-Q28 .75 2.73 1.40 1.09 0.55

Serious problems Q29-Q32 .77 1.91 1.16 1.6 2.21

Parental attitudes Parental attitudes Q35-Q37 .62 6.30 0.98 -1.61 2.29

Teacher attitudes Teacher attitudes Q38-Q41 .81 5.08 1.28 -0.73 0.27

Peers attitudes Peers attitudes Q42-Q45 .69 5.15 1.21 -1.13 1.82

Community attitudes Community attitudes Q46-Q47 .53 4.83 1.32 -0.47 -0.12

School climate Positive values Q50-Q52 .67 5.27 1.15 -0.62 0.18

Negative values Q53-Q54 .75 2.52 1.50 0.95 0.18

Well-being School Q56,57,60 .71 4.83 1.11 -0.42 0.09

Friends Q61-62 .55 5.02 1.18 -0.51 -0.01

Personal Q55,58,59 .63 5.63 1.12 -0.93 1.01

(2) Another important source of error is that analyses are often performed without checking if the data satisfy 
key criteria. For example, in our case, while univariate skewness and kurtosis ranged within acceptable 
limits, but three multivariate normality tests (Royston, Henze-Zirkler, and Mardia) suggested that data are 
not multivariate normal.  

(3) An important source of error is that analyses often do not take into account statistical power.  To offer a 
clear idea of how much potential error there is in our results we performed and reported statistical 
simulations.

(4) To overcome important methodological limitations, experts strongly urge scientists to also report 
confidence intervals and effect sizes. While we respected these standards we also performed our analyses 
within a structural equation modeling framework, which has a series of potential advantages compared to 
more traditional analytic methods. Specifically, because the multivariate non-normality problem could not 
be fixed easily (e.g., by eliminating multivariate outliers) we decided to conduct the analyses using robust 
methods with the lavaan (from latent variable analysis) package in R.
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technical knowledge, skills and capabilities [1]. Creative instruction on academic performance of manufacturing in 
vocational and technological students demonstrates that there is no striking effect of creative instruction on 
cognition in manufacturing courses [2]. While intelligence [3] and personality [4] predict significantly a wide range 
of life outcomes, the accumulating evidence suggest that socio-emotional skills also shape various outcomes, related 
to educational achievement [5], health [6], or job performance [7].

The objective of this paper is to present some results of the project entitled “Improve your emotional skills” (I-
YES) [8], promoted in the framework Erasmus+ programme, by 6 organizations from France, Germany, Portugal, 
Greece Italy and Romania, the “Petru Maior” University of Tirgu Mures.

One of the main objectives of the I-YES project is to reduce study failure by increasing student's academic 
performance through the improvement of classroom behavior and social competence, the increasing of student's 
attentiveness, student's deeper commitment to school and the increased time devoted to school work.  In order to 
achieve this objective, I-YES sought to identify how emotional problems interfere with academic performance.

The data analyzed in this paper was collected within the I-YES project by the six partners from France, Germany, 
Greece, Italy, Portugal and Romania in the vocational education and training manufacturing courses. 

2. Instruments and Samples

The research employed both quantitative and qualitative instruments, namely questionnaires and focus-groups. 
The student questionnaire measured three sets of variables:

(a) Socio-emotional skills based on Goleman’s Four- Cluster Emotional Competency Model (i.e., self-
management, relationship management, social-awareness, and self-awareness);

(b) Behavioral problems at school and school atmosphere;
(c) Students’ perception of the attitudes towards school and learning expressed by relevant social actors (i.e., 

parents, teachers, peers, and community). 
The teacher questionnaire measured trainers’ perception of trainees’ socio-emotional skills: self-control, 

perseverance, relationships management, empathy, school interest, and self-awareness. 
The focus groups measured the same variables but instead of closed ended items, they gathered more elaborate 

and detailed information and captured issues generated by the respondents.  
In the study the following samples were used:

• Trainee questionnaire sample. The student questionnaires have been applied to a total of 263 teens. The national 
subsamples included 46 participants from France, 34 from Germany, 35 from Greece, 45 from Italy, 65 from
Portugal and 38 from Romania. Of the 259 participants who specified their gender, 44.4% were males and 55.6% 
were females. Participants’ age ranged between 14 and 29, with a median of 18; 67.3% of them live in urban 
areas, whereas 30.4 reside in rural areas. 

• Trainer questionnaire sample. The teacher questionnaires have been applied to a total of 155 trainers. The 
national subsamples included 30 participants from France, 36 from Germany, 15 from Greece, 46 from Italy, 18 
from Portugal and 10 from Romania.  

• Trainee focus group sample. The focus groups collected information from a total of 113 trainees. In Germany the 
focus groups were conducted on 23 participants aged 16-25 undergoing educational training in landscaping, 
housekeeping and ornamental gardening.  In Italy the focus groups were conducted on 14 full-time students aged 
15-17.  In France the focus groups were conducted on 8 students aged 18-25. In Portugal, the focus groups were 
conducted on 33 teenagers aged 15-24, enrolled in a 3 years course at ISQ training. In Romania, the focus groups 
were conducted on 35 participants aged 19-22, who were first year students at several departments of the “Petru 
Maior” University. 

• Trainer focus group sample.  The focus groups collected information from a total of 38 trainers (9 from 
Germany, 5 from France, 7 from Italy, 10 from Portugal, 7 from Romania).

3. Analytic strategy

The scientific analysis of data is a complicated process that is prone to a series of errors. We sought to address 
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