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Glossary  

Apprenticeship 

Systematic, long-term training alternating periods at the workplace and in an 

educational institution or training centre. The apprentice is contractually linked 

to the employer and receives remuneration (wage or allowance). The employer 

assumes responsibility for providing the trainee with training leading to a specific 

occupation. CEDEFOP 2009 

Competence 

The ability to apply learning outcomes adequately in a defined context 

(education, work, personal or professional development). (CEDEFOP, 2003) 

Game based learning 

Game-Based Learning (GBL) is the use of digital games with serious goals (i.e. 

educational objectives), as tools that support learning processes in a significant 

way. It is also known as educational gaming.  

Green Skills 

Green skills are those skills needed to adapt products, services and processes to 

climate change and the related environmental requirements and regulations. 

Cedefop defines green skills as “the knowledge, abilities, values and attitudes 

needed to live in, develop and support a sustainable and resource-efficient 

society” (Cedefop, 2012). 

Green jobs 

United Nations defines green jobs as sectors and jobs in which waste creation 

and pollution is minimised (UNEP et al., 2008). The International Labour 

Organisation (ILO) includes in its definition of green jobs any sector that has a 

lower than average environmental footprint (ILO, 2012). Statistical agencies 

across the world usually focus their definition of green jobs on the definition of 

the environmental goods and services sector. The distinction between jobs and 

skills is important because the labour market dynamics of “greening” in the 
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economy are, and will be, complex into the future. Skills analysis offers a 

disaggregated level to examine and unpick these dynamics. 

Green economy 

Green Economy is one in which the vital links between economy, society, and 

environment are taken into account and in which the transformation of 

production processes, production and consumption patterns create decent 

employment opportunities, promote sustainable trade, reduce poverty, and 

improve equity and income distribution. A Green economy contributes to a 

reduction of waste, pollution, and the use of resources, materials, and energy 

to revitalize and diversify economies. 

Source:http://www.unep.ch/etb/publications/Green%20Economy/GER%20broc

hure%20(normal).pdf 

Knowledge 

The outcome of the assimilation of information through learning. Knowledge is 

the body of facts, principles, theories and practices that is related to a field of 

study or work. 

Qualification 

The term qualification covers different aspects: 

(a) formal qualification: the formal outcome (certificate, diploma or title) 

of an assessment and validation process which is obtained when a 

competent body determines that an individual has achieved learning 

outcomes to given standards and/or possesses the necessary competence 

to do a job in a specific area of work. A qualification confers official 

recognition of the value of learning outcomes in the labour market and in 

education and training. A qualification can be a legal entitlement to 

practice a trade (OECD); 

(b) job requirements: the knowledge, aptitudes and skills required to 

perform the specific tasks attached to a work position (ILO). 

Based on Eurydice, 2006; European Training Foundation, 1997; OECD, 2007; 

ILO, 1998. 
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Qualification framework 

An instrument for the development and classification of qualifications (e.g. at 

national or sectoral level) according to a set of criteria (e.g. using descriptors) 

applicable to 

specified levels of learning outcomes. 

A qualification framework can be used to: 

– establish national standards of knowledge, skills and competences; 

– promote the quality of education; 

– provide a system of coordination and/or integration of qualifications and 

enable comparison of qualifications by relating qualifications to each other; 

– promote access to learning, transfer of learning outcomes and 

progression in learning. 

European Commission, 2006a; OECD, 2007. 

Skill 

The ability to perform tasks and solve problems. Cedefop; European 

Commission, (2006a). 

Work based learning 

A fundamental aspect of vocational training – it is directly linked to the mission 

of VET to help learners acquire knowledge, skills and competences which are 

essential in working life. European Commission (2013) 
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1. Introduction 

We can define Green Skills as “Skills for sustainability, also known as green 

skills, are the technical skills, knowledge, values and attitudes needed in the 

workforce to develop and support sustainable social, economic and 

environmental outcomes in business, industry and the community." A report 

”Green skills and innovation for inclusive growth” (CEDEFOP; LEED and OCDE 

(2015) insist in the shortage of green competence evidenced in 2012, and 

proposed a structure of green skills, which revels the need to promote training 

that cover the following categories of competences: 

• Technical & subject-specific competences: Vocational and technical skills 

based on subject-specific emerging and future viability products, 

technologies, legal guidelines and services, as well as driving forces and 

trends. 

• Generic interdisciplinary competences: Transformative key competence: 

abilities to reflect, engage, change, act and shape the future. 

• Normative visions open to reflection. Goals and value orientation linked 

to future Normative aspects of skills: visions, values & preferences 

development: responsibility, justice, solidarity, distribution, tolerance 

Considering that green economy is an area with a high potential for job creation, 

it’s necessary to develop certain skills, knowledge and competences that ensure 

the transition of employment and training to this new concept. Thus, labour 

market actors have to define specific skills and competences that ensure the use 

of efficient processes and technologies and integrate them into business and 

community.  

GLOBE aims to develop and boost green skills and competences in apprentice 

pathways helping them to introduce these skills in the productive processes 

according to the principle of sustainable environmental management and 

ensuring successful transition to green economy.  

Thus, GLOBE project has a number of specific objectives as follows: 
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* Answer to shortage of skills and competences in green economy, especially in 

the areas that are more evident and have to be addressed in a short period of 

time (generic interdisciplinary competences); 

* Contributing to update the national competence and skills framework, 

including new competences for green economy and updating traditional 

professional profiles according to the new requirements; 

* Improve the training delivery mechanism, through the development and use 

of innovative learning and training resources (game based learning); 

* Dealing with the dual challenge of green economy, making economic growth 

compatible with climate stabilization and sustainable environment footprint 

through the development of green skills and competences in apprentice; and 

* Contributing to develop the social dimension of green economy, promoting 

training and adapting labour market to new requirements of environmental 

sustainability. 

GLOBE project target group are apprentices, defined as (European Commission): 

Those who receive systematic, long-term training by combining practical work-

related training at the workplace (either company- or school-based) with 

theoretical education in an educational institution or training centre. 

Benefits for target group: 

- Build their capacity on green skills and contribute to green competitive growth 

of European business, and 

- Gain relevant skills and knowledge on green economy. 

Besides the main target group, project outcome have other direct and indirect 

beneficiaries, that is, other collectives that could access and use the developed 

training resources to acquire and improve their competences for green economy 

students, trainers and lectures, professionals, etc.). 

The project should be implemented in a transnational approach, because it will 

contribute not only to an effective development of European dimension of 

education, but to the promotion of other relevant European policies as: 
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environment, eco-innovation, competitiveness and growth and sustainable 

development. 
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2. Methodological approach 

This section presented the methodological guidelines used to define the GLOBE 

competences and skills framework, which will be the base to develop the project 

main outcome. This set of methodological guidelines was intended to support 

the development of the task 1 intended to define a competences and skills 

framework on green economy and green jobs. 

2.1. Research areas 

The research focused on three main area: 

- Apprenticeship and work-based learning; 

- Green skills; and 

- Game base learning.  

 

 

2.2.  Research objectives 

The research aimed to obtain the following objectives: 

Green skills

Game based learning

Apprenticeship
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• To analyse the status of the apprentice and work-based learning in each 

country 
• To identify the different green skills and competences (transversal) 

related to the apprentice and work-based learning 

• To define the competence and skills framework for GLOBE  

• To help design the basic components of the game 

2.3. Methodology and tools 

To develop the research, we used both qualitative and quantitative research 

techniques: 1. Qualitative techniques: desk research and cases studies 

(secondary sources) and semi-structured interview (primary source); 

2. Quantitative techniques: questionnaires. 

2.3.1.  Desk research 

Desk research (secondary data) involves the summary, collation and/or 

synthesis of existing research rather than primary research, where data is 

collected from, for example, research subjects or experiments
1
.  

The main methodology in socio-economic secondary research is the systematic 

review, using meta-analytic statistical techniques, although other methods of 

synthesis, like realist reviews and meta-narrative reviews, have been developed 

in recent years. Such secondary research uses the primary research of others 

usually in the form of research publications and reports. 

Sometimes secondary research is required in the preliminary stages of research 

to determine what is known already and what new data is required, or to define 

the research design. In other cases, it may be the only research technique used. 

A key performance area in secondary research is the full citation of original 

sources, usually in the form of a complete listing or annotated listing. Secondary 

sources could include previous research reports, newspapers, magazines and 

journal contents, governmental and NGO statistics, internet, multimedia files 

                                            

1
 Crouch, S.; Crouch, H. H. (2003). Marketing research for managers; The Marketing 

Series; Chartered Institute of Marketing. Butterworth-Heinemann.  
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and what ever other contrasted sources that we can find to analyse and illustrate 

our analysis topic. 

Within the framework of GLOBE project, desk research focused on three main 

areas:  

- Apprenticeship and work based learning; 

- Green skills; and 

- Game base learning.  

The objective of the desk research is to support the development of semi-

structured interview interviews and contribute to our analysis and 

recommendations. Partners will include the results in the “country 

contributions”, according to the template of the Annex 3. 

2.3.2. Semi-structured interview 

Interviews provide a qualitative method for gathering evidence, data or 

information. Responses are not usually expressed in numerical terms, as might 

be the case with questionnaires. 

Semi-structured interview. The interviewer uses at most an 'aide memoir' - 

notes to jog the memory - rather than a list of questions. The interview may be 

like a conversation, with the interviewer responding to the interviewee and 

letting them speak freely. 

Semi-structured interviewing is recommended when the researcher has 

developed enough of an understanding of a setting and his or her topic of 

interest to have a clear agenda for the discussion with the informant, but still 

remains open to having his or her understanding of the area of inquiry open to 

revision by respondents. This is an extremely useful method for developing an 

understanding of an as-of-yet not fully understood or appreciated culture, 

experience, or setting.  

Semi-structured interviews allow researchers to focus the respondents' talk on 

a particular topic of interest, and may allow researchers the opportunity to test 

out his or her preliminary understanding, while still allowing for ample 

opportunity for new ways of seeing and understanding to develop.  
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Within the framework of GLOBE project, each partner developed 9 unstructured 

interviews, involving different profiles as follows: 

• Experts on green skills 

• Experts in apprenticeship and work-based learning 

• Experts in game-based learning 

The findings will enhance the results of the desk research. 

2.3.3. Quantitative research 

Considering the results obtained from both desk research and semi-structured 

interviews, Dramblys elaborated the first version of the matrix of competences. 

At the same time, we will elaborate and agree a questionnaire intended to target 

group – both trainees of apprenticeship programmes and their mentors. The 

objective of tis questionnaire is to obtain direct information from them and 

considering the feedback of our target group, we will define the final GLOBE 

competences framework.  

A total of 92 persons (trainees, trainees’s mentors and trainers) answered the 

questionnaires, structured as follows: 

 

Figure 1: GLOBE sample by country and profile. 
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3.  Apprentice and work-based training in 
participant countries 

Despite the existence of common European foundations for training and 

education policies, models vary qualitatively from country to country. Although 

the general education models (primary, secondary and university) respond to a 

high degree of standardisation, vocational and adult education are two fields 

that have very different characteristics depending on the country, while they 

maintain complementary elements to ensure European objectives. 

If we focus more on the field of vocational training, the differences are more 

substantive than formal, i.e. regulated by common standards (target audience, 

modular catalogues, etc.) differ in aspects such as competence frameworks and 

the recognition of competences acquired through experience. However, in recent 

years, models of work-based training have been promoted by countries (with 

the support of community institutions). These models are based on common 

characteristics such as: 

Ä Structures and competence development are very close to the real labour 

market; 

Ä Programmes refer to the term human capital; 

Ä Programmes involve all the actors in the labour market: Companies - 

Training centres - Students; 

Ä Flexibility of programmes adapted to the real needs of the labour market; 

Ä Introduction of approaches based on practical basis. 

In the following lines we will review the situation of work-based learning models 

in GLOBE countries. The aim is to analyse the different characteristics of all of 

them in order to define more specifically our final result. 

3.1. Romania 

In Romania, a modernization process is currently being carried for the Vocational 

Education and Training (VET) system in order to provide high quality education 

and skills closely correlated with the requirements of the labour market. The 
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reform aims developing and supporting the upper secondary and post upper 

secondary education; facilitating the possibility to attend vocational training 

program and acquiring competences in accordance with the National 

Qualifications Framework (ensured free of charge by vocational and technical 

state owned schools). 

a) National education system - upper secondary and post upper 
secondary education 

The dual-education system comes as an alternative to vocational education, 

following the application of the provisions of new legislative act (OUG no. 

81/2016) amending and supplementing the Law on National Education No. 

1/2011, as a response to the request of economic agents. 

Dual education has a 3-year duration and allow the graduates to obtain 

qualifications of level 3, 4 and 5, according to the National Qualifications 

Framework. The classes for dual-education can be organized both in public and 

private schools. 

The ratio between the theoretical and practical training (i.e. for 3-years-period 

vocational education: 1st year of vocational education - 80% theoretical and 

20% practical training; 2nd year of vocational education - 40% theoretical and 

60% practical training; 3rd year of vocational education - 28% theoretical and 

72% practical training) places Romania closer to the apprenticeship-based 

training system than the one based on school training.  

During three years of study, the pupils have the opportunity to go through 

compulsory education courses and gain competences for professional 

qualification. There is a practical training agreement signed between the school, 

the economic partner of the practice place and the student or the parent. 

Economic agents (companies) have the opportunity to get involved in the 

training of students in selection, curriculum and practical acquired competences, 

practical training, evaluation.   

The curriculum is based on practical training and competences for faster access 

to employment. The graduates will be prepared for a responsible and proactive 

attitude, with respect for work and professionalism.  
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On September 2017, a total of 28,734 students chose to continue their studies 

in the following fields: Mechanics (11,914 students), Tourism and food (4,787 

students), Textile and leather industry (2,188 students) so on (figure below). 

  

Figure 2: Students in Dural Training – Romania 2017 – 2018 Source: 

http://www.alegetidrumul.ro/noutati/rute_scolare/prima-generatie-de-elevi-incepe-

scolarizarea-in-invatamantul-dual 

 

b) Apprenticeship and labour market participation  

Apprenticeship at the workplace is a form of training based on an apprenticeship 

contract. The preparation of the young person (apprentice) takes place in 

workplaces that allow the acquisition of all the competences provided by the 

occupational standard, respectively by the professional training standard. 

Regulation of the apprenticeship at the workplace system in Romania was first 

put in place in 2005, with a number of subsequent amendments to the legislation 

in 2008, 2011, and 2013. Apprenticeship addresses the employment and social 

integration of young people in accordance with their professional goals and the 

needs of the market; there is a subsidy granted to employers from the 

unemployment insurance fund. The employers that have developed 

apprenticeship programs are in industry and services sectors.  

Apprenticeship system address to young people over 16 years (apprentices) 

wanting to learn at workplaces, for practicing a qualification. Also, employers 

who want to prepare apprentices according to their needed qualification, for job 

vacancies declared.  
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In Romania, the apprenticeship system continues to be accessed by a relatively 

low number of employers and potential apprentices. The low level of take-up is 

influenced by a range of both demand and supply factors. These include the 

structure of the labour market, employers demand and perceptions, the needs 

of early school leavers, vocational education provision. The National Vocational 

Training Plan of National Employment Agency (NEA) estimated 506 

apprenticeship contracts for 2014. Similarly, NEA estimated a number of 500 

apprenticeship contracts. The very low value of this indicator in 2014 indicates 

a lack of attractiveness of the apprenticeship system for companies.  

In Romania, the rate of participation in vocational education and training 

programs for adults in Romania is low. In this context, Romanian labour force 

will not have a stock of skills in accordance with the market needs and 

technological developments.  

Complex changes in the Romanian economy means that a different mix of skills 

will be required in the future for the labour force. This is evidence that the green 

skills lack at the start of the green-economy development process, with a lack 

of green-skilled workers, especially in sectors with growth potential. 

3.2. Italy 

According to the Legislative Decree n. 81/2015, apprenticeship is a real work 

contract characterized by educational contents. The employer has to pay the 

apprentice for his work (wage or allowance) and has to guarantee training for 

the apprentice. This kind of training is necessary in order to acquire competences 

and skills useful for the apprentice work. Apprentice has to attend the training, 

that could be in or out the company. 

In Italy, vocational education is always linked to labour market in order to 

facilitate: first work placement, requalification of competences and skills, or 

work placement in different role. “Work Counselling” is an important phase 

planned in all vocational training courses. It starts with a “Competences 

Evaluation” (a tool useful to recognize your potentialities and professional 

ambitions) and ends with the “Work research tutoring”. 
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The “Work research tutoring” is the last part of a training course intended to 

help each trainee in the work research. It starts with the evaluation of the 

training course. In this way, students are able to identify their acquired 

competences and skills and to define their professional project. In this phase 

experts of labour market are involved (fiscal experts, accountants, ...). 

Internship is provided in all training courses where students will acquire a 

professional qualification recognized at a European level. The internship duration 

is about the 30% of the total amount of hours. Students are integrated in 

different companies and supported by a tutor/mentor. 

In this way, students have the opportunity to put into practice everything they 

have learnt. 

3.3. Ireland 

Apprenticeship is an exciting and proven way for employers to develop talent for 

their company and industry. Apprenticeships are designed by industry-led 

groups, supporting growth and competitiveness. Apprentices earn while they 

learn and build valuable work-ready skills in a chosen occupation. 

Apprenticeships open up exciting and rewarding careers, with learning grounded 

in the practical experience of undertaking a real job. Apprenticeship has long 

been an accelerator for individual and corporate development in Ireland. 

Generation Apprenticeship is a major expansion project to more than double the 

number of learners of all ages and backgrounds taking the apprenticeship route.  

Helping more people discover and develop their talents through training is at 

the heart of the National Apprenticeship System. 

3.3.1. Key features of national apprenticeships 

Apprenticeship is defined as a programme of structured education and training 

which formally combines and alternates learning in the workplace with learning 

in an education or training centre. It is a dual system, a blended combination of 

on-the-job employer-based training and off-the-job training. 

Apprenticeships in Ireland are: 

- Industry-led  by consortia of industry and education partners 
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- Lead to an award at Levels 5 to 10 on the National Framework of 

Qualifications (NFQ) 

- Between 2-4 years in duration 

- Minimum 50% on-the-job learning 

- Flexible delivery – online, blended, off-the-job learning in 

increments/blocks 

- Apprentices are employed under a formal contract of apprenticeship 

- The employer pays the apprentice for the duration of the apprenticeship*
2
 

The national apprenticeship system is governed by legislation, principally the 

1967 Industrial Training Act. The legislation sets out the overall structure of the 

national system and the protections for as well as the responsibilities of 

apprentices, employers, and education and training providers. 

Apprenticeship is overseen by a national Apprenticeship Council. The further 

education and training authority SOLAS is the lead agency responsible for 

apprenticeship on behalf of Government, working in close partnership with the 

Higher Education Authority, Quality and Qualifications Ireland, industry and 

education and training providers across further and higher education. SOLAS' 

responsibility includes maintenance of a national register of employers approved 

to take on apprentices and a national register of apprentices. 

The 2012 Qualifications and Quality Assurance (Education and Training) Act also 

underpins apprenticeship, supporting validation and quality assurance 

arrangements for programmes nationally. The national apprenticeship system is 

funded through the National Training Fund and from the Exchequer.  

3.3.2. Apprenticeship Council 

The Apprenticeship Council was launched by the Minister for Education and Skills 

in November 2014. The establishment of the Council was a key action in the 

implementation of recommendations from a 2014 Review of Apprenticeship 

Training in Ireland. The Council is tasked with the expansion of apprenticeship 

into new sectors of the economy and identifying sectors where new 

apprenticeships can make a real difference to both employers and employees. 

                                            
2
 For apprenticeships in place prior to 2016 the State pays a training allowance to apprentices 

during off-the-job training phases. 
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The Apprenticeship Council, in accordance with the Apprenticeship 

Implementation Plan: 

Develops Calls for Proposals for apprenticeships in areas outside of the existing 

apprenticeships 

Examines and analyses proposals arising from the Calls for Proposals 

Reports to the Department of Education and Skills on viable new apprenticeships 

- having particular regard to the sustainability of the proposals received 

Monitors the development by industry and education and training partners of 

the successful proposals into new apprenticeships, including curriculum 

development, awarding arrangements, duration and entry level. 

In carrying out its role, the Council takes account of ongoing and future skills 

needs, including through data and reports produced by the Expert Group on 

Future Skills Needs and the Skills and Labour Market Research Unit. 

The Council is enterprise-led with representatives from business, trade unions, 

further education bodies and the Department of Education and Skills.  

3.3.3. National Apprenticeship Advisory Committee 

A National Apprenticeship Advisory Committee (NAAC) advises the Board of 

SOLAS on apprenticeships in place prior to 2016. The Committee includes 

representation of employers, trade unions, education and training providers in 

further and higher education via an Institutes of Technology Apprenticeship 

Committee (ITAC), the Department of Education and Skills, SOLAS and the HEA. 

To support its work, the NAAC establishes working groups representative of the 

main stakeholders to develop guidelines on curricula, and a small group of 

experts, also representing the stakeholders reviews and develops apprenticeship 

curricula in accordance with the guidelines. The Committee also provides advice 

on the designation of new occupations in apprenticeship training, drawing on 

scoping studies. 

Ireland has committed to expanding the apprenticeship programme in 2018 with 

€122 million being used to fund a further 26 new apprenticeships including 

Cybersecurity and animation.  
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3.4. Spain 

The Law on the General Organization of the Educational System, adopted in 

1990, aimed to stablish a new framework to develop the education system to 

respond to the real needs of the productive world and to be an effective bridge 

that leads to employment and facilitating the professional progress of 

individuals. Thus, the regulation established three major subsystems of vocation 

training: 

• Subsystem of regulated training, under the auspices of the Ministry of 

Education and Culture 

• Occupational training subsystem, under the auspices of the Ministry of 

Labour and Social Security 

• Continuous training subsystem, managed by the social partners (workers 

and employers) 

The regulation also described the four components of vocational training in 

Spain, namely: 

o General education aimed at the development of common general skills, 

attitudes and knowledge. 

o Basic vocational training oriented towards the development of basic 

technological and scientific skills and knowledge related to a group of 

professions or families. 

o Specific Vocational Training: With contents of skills and more professional 

knowledge related to a profession understood as a set of jobs; they 

culminate in professional training. 

o On-the-job training: Skills and knowledge specific to a particular job. They 

are purchased at the production centre. 

The educational system allows you to choose the most suitable training option 

for the students, the training with which a person enters the current labour 

market, opens in a new window plays a fundamental role in the possibility of 

finding employment. However, the successful integration into the labour market 

of young people and adults depends not only on their level of education but also 

on their level of professional competence. 



  

 

 

 

GLOBE Competences and skills framework  27 

NEW SKILLS FOR GREEN JOBS. GAME BASED TRAINING TO 

DEVELOP TRANSVERSAL GREEN SKILLS IN APPRENTICESHIP 

PROGRAMMES 

At present, vocational training is the training pathway closest to the reality of 

the labour market and responds to the need for qualified staff. That is the reason 

because the vocational training has the high labour market insertion potential. 

Currently the vocational Training system offers more than 150 training cycles 

within 26 professional families, with theoretical and practical contents suitable 

for the different professional fields. 

 

Figure 3. Scheme of vocational training system in Spain. 

 

3.4.1. Workplace Training 

Workplace Training (FCT) is a compulsory vocational module that is taught in all 

vocational training courses, whether basic, intermediate or advanced.  

It is a phase of practical training in the company that takes place in the 

workplace and which, as a general rule, must be carried out, once all the 

professional modules of the training cycle have been passed, in the real 

environment of the company. 

The professional module of Workplace Training (FCT) does not have an 

employment or scholarship relationship; students who attend it continue to be 

students enrolled in regulated education. 

The vocational module of Workplace Training has the same structure as the rest 

of the modules that make up the vocational training cycles and its completion is 

compulsory to obtain any degree in vocational training. 
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The activities that the student will carry out during his or her internship are 

specific to the professional profile of the vocational training degree he or she is 

currently studying and are included in a training programme. 

The student will have an Education Centre Tutor and a Work Centre Tutor 

appointed who will previously define the training programme to be carried out 

by the student, coordinate its development, set the dates of the visits and 

evaluate its implementation, issuing the appropriate reports. This professional 

module is developed in the company; therefore, the student will be able to 

observe and carry out the activities and functions of the different jobs of the 

professional profile and to know the organization of the productive processes or 

services and the labour relations, always bearing in mind that the students who 

take it continue being students enrolled in regulated education. For this reason, 

all FCT students are covered by a civil liability and accident insurance policy 

taken out by each educational administration for this purpose. 

The purpose of the assessment of the FCT professional module will be to 

determine that the student who takes it has acquired the general competence 

of the degree, starting from the passing of the learning results of the 

professional module and will carry it out for each student, the teacher who has 

followed it up. 

The evaluation criteria will be used to accredit, once the learning process has 

been completed, whether the student has reached the established professional 

competencies. 

The workplace training module may be evaluated in two calls for applications, 

unlike all the other professional modules that make up a degree, which will have 

four calls for applications. 

3.4.2. Dual training in Spain 

Dual Vocational Training is a new modality within vocational training. Dual 

vocational training projects in the educational system combine the teaching and 

learning processes in the company and in the training centre and are 

characterised by the fact that they are carried out alternately between the 

educational centre and the company, with a number of hours or days of stay of 

variable duration between the workplace and the educational centre. 
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With this new innovative modality, companies can support new models of 

organisation of Vocational Training that aim at the search for excellence in the 

company's relationship with VET schools and promote its Corporate Social 

Responsibility. 

To this end, through the projects developed in the Autonomous Communities, 

work is being done to promote a culture of Dual Vocational Training in companies 

and centres that provides people with the specialised and multipurpose training 

required and brings the teaching of vocational training qualifications closer to 

the socio-economic reality of the labour market, thus responding to the personal 

development and qualification needs of the different productive and service 

sectors of the autonomous and state economies. 

Article 28 of Royal Decree 1529/2012, of 8 November, which develops the 

contract for training and apprenticeship and establishes the basis for Dual 

Vocational Training, states that the aims of Dual Vocational Training projects 

are as follows: 

a) Increase the number of people who can obtain a post-compulsory secondary 

education qualification through vocational training. b) Achieve greater 

motivation in students by reducing early school leaving. c) Facilitate labour 

market insertion as a result of greater contact with companies. d) Increase the 

link and co-responsibility of the business fabric with vocational training. e) 

Strengthen the relationship between vocational training teachers and companies 

in the sector and encourage the transfer of knowledge. f) Obtain qualitative and 

quantitative data to enable decision-making in relation to improve the quality of 

vocational training. 

The implementation of this modality in the supply of vocational training depends, 

as in the whole educational offer, on each Autonomous Community. 

According to the report on dual-training in Spain
3
, in 2013, the data show that 

the modality most commonly used was the one in which the company and the 

centres are co-participants in the teaching and learning processes in different 

proportions. 

                                            

3
 Seguimiento de Proyectos Formación Profesional Dual: Curso 2013-2014 



  

 

 

 

GLOBE Competences and skills framework  30 

NEW SKILLS FOR GREEN JOBS. GAME BASED TRAINING TO 

DEVELOP TRANSVERSAL GREEN SKILLS IN APPRENTICESHIP 

PROGRAMMES 

Regarding to the level of vocational training offered, the data show a clear 

predominance of projects related to higher level training cycles, which represent 

72% of dual vocational training projects compared to 28% of projects within the 

framework of middle level training cycles. 

 

Figure 4: Percentage of dual vocational training activities by professional area (year 2003) – 

Source: Seguimiento de Proyectos Formación Profesional Dual: Curso 2013-2014 

 

If we look at the vocational families that offer dual training, we can see that 

those related to industrial activities and transport represent more than 50%, the 

most significant being the area of "Mechanical Manufacturing" with 21%, 

followed by Electricity and Electronics and Installation and Maintenance. 

We can also see that there has been a strong increase in the number of centres 

offering dual training in Spain. If in 2013 it was 172, in 2014 the number of 

centres offering dual training was 375. The following graph helps us to see this 

increase in centres by Autonomous Community. 
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Figure 5: Evolution of number centres that offer dual vocational training (2013 – 2014) 

 

It is important to note that in addition to an increase in the number of centres 

offering dual training, we can see the interest of companies in participating in 

these programmes. In 2013, 513 companies participated in dual training actions 

in Spain and by 2014 the number tripled. Thus, this year 1.574 companies were 

collaborating in dual training projects. 

 

Figure 6: Evolution of number of companies involved in dual vocational training activities by 

regions in Spain (2013 – 2014). Source: Seguimiento de Proyectos Formación Profesional Dual: 

Curso 2013-2014 

 

With respect to the participating students, they follow the previous trend. If in 

2013 we found 4.292 students taking part in the dual training activities in Spain, 

in 2014 the number of students increased by 200% to a total of 9.555 students. 
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Figure 7: Evolution of trainees attending ducal vocation training in Spain by regions (2013-

2014). Source: Seguimiento de Proyectos Formación Profesional Dual: Curso 2013-2014 

 

This report leads us to the conclusion that the dual training model is gradually 

becoming a strong model, enabling the skills and competences acquired to better 

adapt to the reality of the labour market, improving employability and 

contributing to sustainable social development in Spain. However, there are still 

many barriers to be overcome (such as bureaucratization in the creation of dual 

training pathways) that should be tackled in the short and medium term to 

achieve the effectiveness of the system. 

3.5. United Kingdom 

Apprenticeships in England, Wales and Northern Ireland are offered in the shape 

of Apprenticeship Frameworks which include a work contract, technical and 

occupational competency qualifications within the Qualifications and Credit 

Framework (QCF) / Credit and Qualifications Framework Wales (CQFW) and 

Functional Skills / Essential Skills / Key Skills / GCSEs in English language, 

mathematics and ICT [1].  

Apprenticeships are available at Intermediate, Advanced and Higher level. 

Scottish Modern Apprenticeships are generally accompanied by Scottish 

Vocational Qualifications (SVQs) and core skills comprising IT, problem solving, 

numeracy, communication and working with others. Technical Apprenticeships 
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and Professional Apprenticeships introduced in place of Modern Apprenticeships 

at SCQF level 8 and above, may be studied alongside SVQs, HNDs or degree 

level qualifications. 

 

 

Table 1: NQFs and Apprenticeship levels in relation to the EQF 

 

A total of 868 700 Apprentices were in learning in England in 2012/13 (1). There 

was a total of 510 000 Apprenticeship starts in the 2012/13 academic year, which 

is 10 000 less than in 2011/12, but numbers are up by 231 000 from the 2009/10 

academic year. 55% of Apprenticeship starters in England in 2011/12 were 

female. 

Entry requirements for Apprenticeships vary depending on the level of the 

Apprenticeship, the sector, and requirements of specific Apprenticeship 

Frameworks. Minimum requirements to certain programmes only include having 

reached 16 years of age; however, many programmes require applicants to have 

completed lower secondary education (EQF level 3) subjects in English and 

mathematics. A number of Apprenticeship programmes, such as advanced 
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engineering, attract a high number of applicants and subsequently demand more 

rigorous prior training and higher qualifications. 

Traineeships and similar programmes are available in the UK to provide young 

people lacking the required qualifications and employability skills with the 

necessary training to qualify for entry to full Apprenticeships. These programmes 

include numeracy and literacy learning, work preparation training and sometimes 

a work placement. 

Apprenticeships placed at post-secondary level would normally require prior 

qualifications and relevant work experience before entry. 

Apprenticeships are available in a broad range of sectors in the UK and new 

sectors are being included. Recently, Apprenticeships have been developed in 

sectors such as law, accountancy and advanced engineering as an alternative to 

qualifying for these professions by completing university degrees. 

The sectors in which the most Apprentices have been training in the last few 

years include: 

• health and social care,  

• business administration,  

• management,  

• customer service, 

• hospitality and catering.  

Traditionally Apprenticeships were most common in construction, technical and 

manufacturing occupations, but this new trend reflects the fact that the service 

industries have become more dominant than the manufacturing industries in the 

UK economy. 

Employers in the UK have been required to pay Apprentices at least the minimum 

wage set by the UK government since 2010. The minimum wage per hour is 

£2.68 for Apprentices under 19 years of age, which will rise to £2.73 from 

October 2014. Apprentices above the age of 19 are entitled to the UK national 

minimum wage for employees according to their age (11), except for the first 

year of Apprenticeships comparable to EQF levels 3 and 4 where the minimum 

hourly wage is £2.68. Training taking place away from the company where the 
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Apprentice is employed is mostly covered by the government with some 

exceptions within the UK. 

In England, the UK government covers all or part of the cost of training for 

Apprentices. The full training cost is paid for young people between 16 and 18, 

but only 50% for Apprentices aged 19-24. The government may also provide 

funding for up to 50% of the cost for those who are 25 or older. The employer 

often covers the remaining cost. 

Apprenticeship training in the UK includes formal learning at a training provider 

leading to a technical and occupational qualification and core, transferable skills 

such as numeracy, literacy and ICT and a final certificate from the awarding 

organisation. The certification from the awarding organisation might not indicate 

that the qualification was studied in conjunction with an Apprenticeship as a 

number of qualifications in the UK can be completed independently or within an 

Apprenticeship Framework. Most are national qualifications registered within the 

QCF, SCQF or CQFW and are credit-based. 

The introduction of tuition fees for academic higher education study has made 

Apprenticeships an increasingly attractive alternative as they are considered to 

lead to good job opportunities and do not result in incurring a student debt. 

Although the Apprenticeship study route is increasing in popularity amongst 

young people, it is still not perceived as equally prestigious as university study 

by many parents, teachers and young people themselves. 

The National Careers Service provides advice on learning, training and 

employment for young people and adults in one place. An increasing amount of 

information is available online but is also offered face-to face (for those aged 

over 19) and by phone (also for those under 19). The National Apprenticeship 

Service in England runs an Apprenticeship Vacancy Service, which includes an 

online search function and mobile app. Schools in England have a duty to secure 

access to independent and impartial careers advice; however, there are concerns 

that the service is not currently providing face-to-face advice to young people. 

The last few years have witnessed record numbers of Apprentices and rising 

completion rates in the UK. Employers are discovering the benefit and value of 

Apprentices which is translating into increasing interest in hiring Apprentices. 
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The government is directing more of the VET funding towards Apprenticeships 

and establishing measures to increase employer engagement in qualification 

design. Apprenticeships are available in a broad and growing range of sectors in 

the UK, and although the number of employers taking on Apprentices is on the 

rise, there is still demand for more Apprenticeship opportunities. 

On-going Apprenticeship reforms and increasing employer engagement are 

keeping Apprenticeship training in the public eye. Research has found that 

Apprentices contribute to net productivity gains for the UK economy and that 

employers can quickly recoup the expenditure of training Apprentices if they are 

able to retain them after they complete their training. Surveys show that most 

Apprentices plan to continue working for the same employer or in the same 

sector after completing the Apprenticeship. 
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4. Green skills in national competences 
framework.  

The need to introduce elements of sustainability into all areas of life is creating 

new profiles and occupations that have already been called "green jobs". There 

are two main ways to do this: 

® adapting existing competence frameworks and occupations;  

® create new jobs in the so-called green sectors. 

Despite the fact that since the beginning of the 21st century, different reports 

have told us about an increase in green skills and profiles and a strong impact 

on the labour market, the reality is very diverse, and each country has tried to 

solve and solve these training needs in a different way. 

4.1. Romania 

National Occupational Standards for a number of green occupations have been 

developed: 

Ä Environment auditor  

® include: organization and clarification of the environmental audit, 

preliminary analysis of the documentation, performing the 

environmental audit 

Ä Environment monitor  

® include: respect the obligations in the field of environmental 

protection, monitoring of environmental protection objectives, 

administration of declared protected areas 

Ä Environment supervisor  

® include: agreement with legislation for environmental protection, 

managing the risks for environmental protection, monitoring 

program of environmental factors  

Ä Technician for monitoring the quality of environment  

®  include: coordination of sampling process (water, air, soil, waste, 

emissions), coordination of measurements and tests, reporting  

Ä Technician for environment protection  

® include: knowing the risks for environmental protection, testing 

samples, reporting 

Ä Technician for environment analysis  
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® include: testing and monitoring of environmental quality on 

different places, reporting 

Ä Technician for environment assessment  

® include: applying environmental protection rules, reporting 

4.2. Italy 

Starting from an analysis of the microdata of the Istat workforce survey, in 2016 

with reference to the whole economy, the stock of the corresponding employees 

to green jobs in Italy there are almost 3 million (2,964.1 thousand), 

corresponding to 13.1% of overall national employment. 

Green employment in 2016 has increased compared to 2014 by almost 30 

thousand units, equal to + 1%, contributing 6.1% to the overall increase in 

employment of the country in the three years which was +480 thousand units. 

According to the report, over one company out of five has bet on green economy 

since the beginning of the crisis, with the purpose of creating innovation, 

research, knowledge, quality and beauty. There are 341,500 Italian companies 

in the industry and service sectors that, since 2008, have invested in green 

technologies to reduce the environmental impact, save energy or limit carbon 

dioxide emissions. This percentage reaches 33% in the manufacturing industry. 

Moreover, nowadays in Italy, “green” skills already account for 3 million jobs 

and this figure is bound to increase by the end of 2014, when “green jobs” will 

account for 70% of all recruitments in research and development activities by 

Italian companies. This trend involves several fields of the Italian economy, from 

high-tech to agri-food, from building and construction to energy. Moreover, it 

seems that green economy is a sector where new enterprises often bet: in the 

first semester of 2014, almost 33,500 green startups have invested in green 

products and technologies or intend to do so next year. 

4.3. Ireland 

The ‘green economy’ has been identified as an area of potential business and 

employment growth across many countries – including Ireland. However, it is 

recognised that there is no exact boundary around the sector and that it is not 

well defined within existing classification systems. The six subsectors considered 

within the scope of the Study (Future skills needs of enterprise within the green 
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economy in Ireland, Nov 2010) were identified as having significant business 

and employment growth potential. The sub-sectors included are: 

• Renewable Energies 

• Efficient Energy Use and Management 

• Water and Waste Water Treatment  

• Waste Management, Recovery and Recycling  

• Environmental Consultancy Services  

• ‘Green’ ICT Applications/Software 

These sub-sectors are overlapping and interactive with enterprises engaged 

within and across subsectors. The Report of the High-Level Group on Green 

Enterprise highlighted the potential for the ‘green economy’ to make a significant 

contribution to Ireland’s employment and exports. It also highlighted several 

basic technical, regulatory and planning barriers hindering investment and job 

creation in the green economy which needed to be addressed. 

The Government’s Infrastructure Investment Priorities 2010-2016, contains a set 

of priorities to assist the transition towards a ‘smart green’, low-carbon 

economy. There are ‘first mover’ competitive advantages for companies and 

countries providing new clean technology /environmental goods and services. 

It is anticipated that the green growth transition will be an important driver of 

structural labour market changes with a potentially large impact on job-skill 

requirements. Countries are supporting this transition through skills 

development strategies which meet upskilling needs within the workplace. A 

strong supply of high-skilled business, science and technology graduates is 

required to support this transition. In this regard Ireland has a comparative 

strength given its strong supply of such graduates compared to other EU 

countries such as Germany where the numbers of these graduates are in decline 

– or as is the case in the USA where there is a concern that workforce supply 

bottlenecks will slow the transition to a low-carbon economy regardless of the 

commercial readiness of the underlying technologies. 

Picture 7 provides a breakdown of the estimated occupational workforce profile 

of the sector. There are differences at sub-sector level – with a relatively higher 

proportion of engineers, scientists and professionals employed within the 
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renewable energies, environmental consultancy, and ‘Green’ ICT sub-sectors. On 

the other hand, there are a relatively high proportion of skilled workers and 

operatives employed in the efficient energy use, and waste management and 

recovery sub-sectors. 

 
Figure 8: Estimated occupational profile of total sector workforce (all sub-sectors) - 2010 

 

Ireland has set an individual target of 16% energy consumption from renewable 

resources by 2020. The target is to be met by renewable energy providing 40% 

of energy consumption in the electricity sector, 10% of energy consumption in 

the transport sector and 12% of energy consumption in the heating sector by 

2020. Key drivers of demand for skills in the renewable energy sub-sector are: 

• Skills capability requirements to develop export market opportunities 

overseas; 

• Installation, servicing and maintenance of renewable energy installations;  

• The development of a distributed grid connection system incorporating 

small-scale and community-owned renewable power supplies;  

• Development of smart network technologies including smart metering, 

ICT and electric cars.  

Managers, professional engineers & scientists and technicians comprise the main 

occupational groups within the sub-sector. Core skills requirements across 

occupations are for high-level technical skills combined with commercial 

awareness, marketing, finance, communications, and project management skills. 
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There are ongoing requirements for power engineers for the development of the 

electricity grid into a ‘smart distribution network’ – requiring core engineering 

skills with a bias towards electrical engineering – combined with business and 

ICT systems skills. As increasing numbers of wind turbines, solar energy, marine, 

and other renewable technologies get up and running here and abroad, there 

will be an increasing demand for engineering and technician skills (combination 

of electrical, mechanical and electronic skill sets) to support their operation and 

maintenance. The growth in electric vehicle charging points will give rise to 

demand for technician and skilled workers with a combination of 

electrical/electronic and mechanical skills. Potential risks militating against the 

demand for skills include the need to improve time periods for granting 

permissions in relation to the building of on and offshore wind farms and the 

need to upgrade and improve access to the grid. 

‘Green’ ICT includes energy efficiency improvements within the ICT sector and 

for software solutions across other industries, such as for wind power 

management, smart buildings, efficient management of water supplies and water 

loss reduction, waste management and transportation. Key drivers of demand 

for skills in the ‘Green’ ICT sub-sector are: 

o Export business and services opportunities arising from growth in ‘Green’ 

ICT knowledge management opportunities world–wide; 

o Providing the cross disciplinary understanding and skill sets to identify 

and realise opportunities for ICT applications to facilitate carbon 

management, smart electricity networks, automated energy monitoring 

and energy and environmental management software applications; and 

o Taking into account the need for an ‘intelligent’ pan utility approach 

towards the provision of water, waste water, electricity and solid waste 

services. 

There are strong business growth prospects for the sub-sector in terms of ICT 

infrastructure management to reduce energy consumption in buildings and 

industry and enhanced energy efficient approach for the provision of water, 

energy, waste, transport services. The ‘green agenda’ is a significant part of 

companies’ future sales proposition. For example, IBM recently introduced a new 

supply chain management initiative that encourages suppliers to align their own 
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environmental management systems with the international green operating 

standard, ISO 14001. Professional engineers and scientists account for a high 

proportion of the workforce. Core skills for companies include software engineers 

and subject experts educated to Masters and PhD level. The requirement will be 

for high-skilled professional engineering and science staff with the commercial 

awareness required to drive the development of existing and new products. 

4.4. Spain 

In 2007, the government approved the Spanish Strategy for Sustainable 

Development
4
, which defines the objectives and actions to be promoted by 

Spanish public administrations to achieve the Millennium Development Goals 

approved in the Kyoto Protocol. As a result of this strategy, the Spanish 

administration has developed a set of plans and actions that will work in a 

multidisciplinary manner to respond to the challenges of sustainability. 

Previously, in 2006, the government approved the National Action Plan for 

Climate Change (PNACC). The objective of this working paper is to achieve the 

integration of climate change adaptation measures based on the best available 

knowledge into all sectoral and natural resource management policies that are 

vulnerable to climate change, in order to contribute to sustainable development 

throughout the 21st century.  

 

Climate changes Socio economic characteristics Emission 
trayectory 

Increases in 

temperature 

Decreases in 

precipitation 

Sea level rise 

Population growth 

Economic development 

External trade deficit 

Energy dependency 

Transport infrastructure based on road 

transport 

Current crisis and size of construction 

sector 

Emissions far 

above Kyoto 

Protocol 

commitments 

Table 2. Key environmental and socioeconomic challenges in Spain 

                                            
4
http://www.mapama.gob.es/en/ministerio/planes-estrategias/estrategia-espanola-desarrollo-

sostenible/09047122800cfd5b_tcm38-88639.pdf - English version of the document  
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Both documents, together with the sector-specific programmes (economic, 

environmental and social), will mark the strategy towards sustainability and 

green economies in Spain. And aware of the social need to face up to the climate 

challenges, the Spanish strategy has included specific competences that will 

support the climate change strategy in primary and secondary regulated 

education
5
. In addition, the plan also defines an initial set of 15 sectors and 

systems for carrying out “assessment actions” to identify new end emergent 

competences (according to the key priorities contained in the table below). 

 

Energy Water Pollution Transport 

Energy efficiency 

Renewable energy 

production 

Water efficiency 

Increase water 

resources 

Reduce pollution of 

economic activity 

Protect natural 

resources (forests, 

seas, rivers, etc). 

Electric cars 

Sustainable 

mobility 

Table 3: Key priorities for greening economy in Spain 

 

Together with the Plan, the Spanish Climate Change and Clean Energy Strategy 

(EECCEL - part of the Spanish Sustainable Development Strategy (EEDS), which 

aims to reduce greenhouse emissions from all sources, focusing especially on 

development of renewable energy, have promoted the methodology and 

guidelines to include green competences in different sector and updated the 

existing ones.  

According to the European Commission report about green job in Spain
6
, the 

impact of the objectives and key intervention areas of Spanish government will 

impact different sectors as the following table shows: 

 

                                            
5
 We can find in detail these competences in the legal frameworks that regulate the basic 

curricula for both primary and mandatory secondary education: 

- Royal Decree 126/2014 that stablishes the basic curriculum for primary education; and 

- Royal Decree 1105/2014 that establishes the basic curriculum for mandatory secondary 

education and high school studies. 

6
 CEDEFOP (2010): Skills for Green Jobs – Country report Spain. 

http://www.cedefop.europa.eu/files/country_report_spain.pdf - On-line edition only available.  
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Policy/Economic 
change 

Adjustment in 
economic 

sectors 

Impact on 
occupations 

Size of labour 
market 

Renewable energy 

development 

policies 

Renewable energy 

sector: 1,000 

companies 

Several new 

occupations created 

and greening of 

already 

existing occupations 

Restructuring from 

construction sector 

Direct employment: 

89,000 jobs 

Indirect 

employment: 

100,000 jobs 

Economic crisis 

CTE 

Crisis in the 

construction 

sector 

Restructuring to 

renewable energy 

Electricians 

Plumbers 

Installer 

Up to 622,000 

persons 

unemployed within 

the 

sector 

Economic crisis 

Transport policies 

Building of supply 

points 

Electric car 

manufacturing 

Engineers, 

industrial 

workers, 

construction 

workers linked with 

the 

building of supply 

points, electricians 

Changes in 

industrial 

methods 

Employment 

created 

for building the 

supply 

points 

Table 4: Overview of structural change in different sectors (Source: pag. 26 - CEDEFOP (2010): 

Skills for Green Jobs – Country report Spain. 

http://www.cedefop.europa.eu/files/country_report_spain.pdf - On-line edition only available.  

 

Thus, green competences and skills have be included in specific curricula 

specially in the following sectors: 

- Energy  

- Building sector 

- Water management and 

- Waste policy management 

The report Green Jobs in a sustainable economy
7
 elaborated by both Fundación 

Biodiversidad (Fundation for biodiversity) and Observatorio de la Sostenibilidad 

                                            
7
 Green Jobs in a sustainable economy – Report elaborated Fundación 

Biodiversidad and Observatorio de la Sostenibilidad en España. Here Access to 

the executive summary (available in Spainsh) 

http://empleaverde.es/sites/default/files/green_jobs.pdf  
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en España (Observatorio for Sustainablity in Spain) included a set of occupation 

(by activity sector) that will be key in the area of green jobs: 

 

Sector Activities related to the green jobs 
1 Treatment and purifying of 
waste water  
 

 

2. Management and treatment of 
waste  
 

Management of urban waste Management of 

dangerous waste  

Management of construction and demolition  

Recovery, recycling and evaluation of waste 

(paper/cardboard, glass, plastic, metals, oils, 

unused vehicles, batteries and metallic and 

electronic material) 

3. Production of renewable 
energy 

Wind power Photovoltaic solar energy  

Thermal solar energy  

Making use of biomass energy  

Production of biofuels  

Other types of renewable energy 

4. Management of protected 
natural spaces 

 

5. Management of forests  

6. Environmental services for 
businesses and entities 

Environmental consulting  

Environmental engineering  

Environmental auditing 

7. Environmental education and 
information 

 

8. Ecological agriculture and 
stock breeding 

 

Table 5. Sectors and activities for green jobs creation in Spain. Source: Green Jobs in a 

sustainable economy – Report 

 

Strong and collaborative partnership between public and private organisations 

(public administration and public bodies, enterprises, employers’ 

representatives, employees’ representatives and other social actors) are working 

in three key activities to develop and to update the qualification frameworks to 

deal with the challenges of green economies. 

However, there is no such thing as the provision of a set of key green 

competences that every trainee should have, and which, regardless of the 
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training processes, are common and contribute to improving environmental 

sustainability. It is necessary to introduce these skills, as were those relating to 

health and safety at work or entrepreneurial mindset, since they not only 

improve the competitiveness of human capital, but also prepare it to be 

integrated into companies that are moving towards sustainability and especially 

towards meeting existing environmental challenges together. 

4.5. United Kingdom 

UK national framework defining skills for a green economy identifies skills 

needed to support the transition to a strong and sustainable green economy; 

and assesses evidence of employer demand and potential responses from the 

skills system which will lead to these skills being delivered. It results from 

recommendations made in the skills strategy for England, Skills for Sustainable 

Growth. The report supplements the information relating to skills published as 

part of Enabling the Transition to a Green Economy. 

The green economy is defined as one in which value and growth are maximised 

across the whole economy, while natural assets are managed sustainably.  Such 

an economy would be supported and enabled by a thriving low carbon and 

environmental goods and services sector. Environmental damage would be 

reduced, while energy security, resource efficiency and resilience to climate 

change would all be increased. 

The transition to a green economy requires a workforce with the right skills. This 

includes not only skills in the low carbon and environmental goods and services 

sector, but also those needed to help all businesses use natural resources 

efficiently and sustainably and to be resilient to climate change. The evidence 

gathered in the course of the project indicates that in general businesses are 

currently not certain about their future green skills needs. That said, some 

sectors do identify specific skills needs, including energy generation, the 

construction industry and the food and agriculture sectors. 

Enabling the Transition to a Green Economy contains an overview of the support 

available to business in demonstrating their demand for skills to support the 

transition. This report expands on that information to set out the detailed 

recommendations emerging from the evidence and stakeholder consultation. It 
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will be of interest to businesses, professional and trade associations and trade 

unions, Local Enterprise Partnerships, the Further and Higher Education (HE) 

sectors and the national agencies which support them. 

The green economy is defined as one in which value and growth are maximised 

across the whole economy, while natural assets are managed sustainably. Such 

an economy would be supported and enabled by a thriving low carbon and 

environmental goods and services sector. Environmental damage would be 

reduced, while energy security, resource efficiency and resilience to climate 

change would all be increased.  

The framework is aimed at:   

• Bringing together a new ‘skills for a green economy’ grouping of Sector 

Skills Councils (SSCs) in order to understand changing requirements more 

thoroughly and to communicate this to businesses, skills providers and 

individuals thinking through their long-term career choices.  The UK 

Commission for Employment and Skills (UKCES), which has as a priority 

to galvanise employer action on skills, will support this. 

• Improving the quality of information, advice and guidance available on 

careers in a green economy, together with information on the skills linked 

to the green economy that will be needed in the future, through the new 

National Careers Service to be launched in April 2012. 

• Improving the quality of skills provision in the Further Education (FE) 

system. The Learning and Skills Improvement Service (LSIS) will work 

with the sector to develop and improve the quality of green skills provision 

across the sector, and the Institute for Learning (IfL) will support 

teachers and trainers to include green skills more in teaching.  

• Raising awareness and understanding of the green economy through the 

work of Unionlearn to support lifelong learning among the workforce � 

Continuing to support science, technology, engineering and mathematics 

(STEM) skills as a priority for the green economy at least as much as for 

the economy as a whole.  

• Making available funding for up to 1,000 Apprenticeship places for the 

Green Deal, subject to take-up by businesses.  
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5. Green skills in apprenticeship and work-
based training schemes. 

As new societies face new challenges to sustainability, there are changes that 

affect all economic, social and environmental aspects. Thus, the impact on the 

training and capacity building models of the company's human capital will be 

decisive. The need to train and/or re-qualify people has a strong impact on: 

- Economy: New jobs and occupations that contribute to improving the economic 

framework; 

- Society: Opportunities in the labour market, the fight against unemployment, 

more balanced societies and more qualified people; 

- Environment: Mitigate the effects of environmental challenges. 

Work-based learning models or dual models have been shown to be effective in 

responding to labour market needs, but the use of these training models for the 

development of green skills is uneven and, in many cases, non-existent. 

The following paragraphs show how these competencies have been integrated 

into work-based learning models. 

5.1. Romania 

”Dual education” and apprenticeship provide qualifications and skills based on 

the vocational training standards that are regulated at national level. Vocational 

training standards include the name and level of the qualification, short 

description and the list of the targeted skills. In the case of some qualifications, 

learners acquire a wide range of green skills. Some illustrative examples are 

provided bellow: 
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Qualification Green skills  

Forester  • Forest protection 

• Monitoring the forest health 

• Monitoring and protecting forest animals 

• Verifying the activity of the companies acting in the forest 

• Key skills including measurement of temperature of water, 

soil and air; measurement of air humidity; measurement of 

rain quantity  

Agriculture 
worker  

• Monitoring and protecting the cultivated plants 

• Preparing the land for cultivation 

• Evaluating the conditions needed for cultivation  

• Animal care 

• Occupational safety and health for improving the environment 

factors 

• Key skills including measurement of temperature of soil and 

air; measurement of air humidity; measurement of rain 

quantity 

• Usage of equipment for measuring the environment factors   

Eco-
agriculture 
worker 

• Preparing the land for cultivation in ecological conditions 

• Monitoring and protecting the cultivated plants 

• Usage of ecological fertilizers 

• Harvesting and storage of plants in ecological conditions 

• Environment protection 

Worker in 
agro-
tourism 

• Identifying the specific conditions for cultivation 

• Land preparation for cultivation 

• Occupational safety and health for improving the environment 

factors 

• Assessing the influence and evolution of environment factors 

• Key skills including measurement of temperature of soil and 

air; measurement of air humidity; measurement of rain 

quantity 

 

Table 6: Examples of qualification acquired through dual training schemes in Romania. 

5.2. Italy 

The GreenItaly report analyses the job demand for green jobs, with specific 

reference to the non-seasonal assumptions planned for the current year by 

industry and service companies with at least one employee, based on the 

information provided by the Excelsior Information System. 

In 2017, the number of assumptions envisaged by companies concerning green 

jobs it is equal to almost 320 thousand units, corresponding to the job demand 

for positions professionals whose work is aimed directly at the production of 
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goods and services green or reduce the environmental impact of production 

cycles. 

First of all, these figures are characterized by a greater contractual stability: 

more than 46% permanent recruitment in the case of green jobs, when in the 

rest of the other figures this share falls to just over 30%. This gap it is also 

confirmed considering the apprenticeship contract, since this type of contract 

involves about a hired out of ten in both case of the "green" professions, which 

of the other professional figures. 

The demand for green jobs also differs for a higher level of securities required 

study, since almost a third of green jobs recruitment it concerns graduates, 

against a little less than 10% in the case of other professional figures. 

This confirms how the green economy, seen from the labour side, is strongly 

bearer of high knowledge, useful for the competitive upgrading of the system 

cheap. Add to this the fact that when companies plan to hire a graduate green 

job requires a postgraduate degree more frequently; as it happens, albeit less 

markedly, in the case of post-diploma between the graduates. 

From the green figures, companies expect not only higher education, but also a 

richer dose of specific experience in the profession, required at almost 32% of 

the expected green jobs on entry, against more than 16% to the other figures. 

A gap which does not emerge from the experience in the sector, confirming that 

the green skills are more anchored to professionalism, also because the green 

economy it is configured more as firm's behaviour than sectoral phenomenon. 

What distinguishes green jobs from other figures is the fact that they are more 

difficult to find according to the companies: the difficulty of finding is close to 

37% for them, compared to just under 22% in the case of non-green professions. 

Partly this phenomenon seems to be also the result of the higher expectations 

that companies have respect to green jobs, in which it is essential to find a mix 

of basic preparation, competence and experience, as seen. 
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5.3. Ireland 

ECO-UNESCO is Ireland’s Environmental Education and Youth Organisation that 

works to conserve the environment and empower young people. ECO-UNESCO 

is affiliated to the world Federation of UNESCO clubs, centres and associations. 

ECO-UNESCO mains aims are: 

• To raise environmental awareness, understanding and knowledge of the 

environment among young people 

• To promote the protection and conservation of the environment 

• To promote the personal development of young people through practical 

environmental projects and activities 

• To promote the ideas of UNESCO 

ECO-UNESCO provides a wide range of programmes and services, which include: 

Environmental Youth Programmes including Environmental Events and 

Activities, Environmental Workshops, ECO-UNESCO Clubs, ECO-Youth Choices 

Programme and Youth for Sustainable Development Programme. 

Young Environmentalist Awards Programme honours the work of young 

people between the ages of 12 and 18 who protect, conserve and enhance our 

environment through local environmental projects, making a difference to their 

lives and the lives of others locally and globally. 

Training Programmes; include Training Courses, workshops, QQI accredited 

courses, and a Drugs Prevention and Awareness Programme (ECO-Choices). 

Education Resources focused on environmental education and environmental 

youth work aimed at young people, leaders and teachers. These include resource 

packs, activity packs, posters and CD-ROMs. 

Consultancy services to groups and agencies who want a specialist approach 

to environmental education environmental youth work and Education for 

Sustainable Development (ESD). We also run an ECO-Sustainability Awards for 

organisations who are committed to becoming more green and sustainable. 
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Two of ECO-UNESCO Youth Employability Programmes include Green steps and 

Green skills, upon completing these courses students said “gained confidence in 

their abilities, some now have an interest to start their own business, improved 

CV and raised awareness of environmental issues. 

Green Steps 

Green Steps is a 6 months full-time training programme (4 days per week) that 

aims to provide a path to employment through accredited environmental 

training, a valuable work experience placement and support with seeking 

employment.  

The course is free and open to anyone aged 18-24 years old not in education, 

employment or training, and seeking to improve their skills and employability. 

The programme offers QQI training in: 

• Community Development (L3) 

• Outdoor Crop and Vegetable Production (L4) 

• Work Experience (L5) 

The programme includes a 3 months work placement, mentoring, project work, 

and post-employment supports. Green Steps is run with support from the 

Dormant Accounts Fund. 

Green Skills 

Green Skills, supported by Accenture, is a full-time 10 weeks training course that 

aims to provide young people with the skills, experience and support they need 

to progress onto paid employment or education. The course is open to all young 

people aged between 16 - 25 years old who are not in employment, education 

or training. 

 All participants will receive: 

• Certified QQI Level 3 training in ECO Community Development 

• A valuable 5 weeks work placement 

• One-to-one mentoring 

• CV Preparation  
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• Guidance and advice on preparing for interviews  

• Outdoor education including field trips 

• Ongoing support towards education, training and employment 

*This program is supported by Accenture and is FREE to eligible participants. 

5.4. Spain 

As mentioned in the previous sections, the models of work-based apprenticeship 

in Spain (Module of work-based apprenticeship and dual training projects) are 

regulated on the basis of annual or three-year projects (depending on the 

professional catalogue and the qualification in which they are registered) that 

must be approved annually by the regional governments (competent in the field 

of vocational training). This is one of the reasons why data is difficult to access. 

The information available is very succinct and is spread across the 17 

autonomous communities of Spain. 

Once the accessible data have been analysed and according to the experts, there 

is currently no dual training project in Spain that exclusively develops green 

skills. Not even this set of competencies has been included transversally in each 

of them. 

Therefore, job-based training models are regulated on the basis of the curricular 

projects approved by the INCUAL, and include among the competencies that are 

learned are those that mitigate the environmental impact of the activity for which 

they are trained: 

AREA COMPETENCE 
Wastes The ability to use the company's resources and raw materials to reduce 

environmental impact – RRR (reduce-reuse - recycle). 

The ability to know the different types of waste and know how to treat it 

(recycling). 

Electricity The ability to use work equipment correctly to minimize its environmental 

impact (energy consumption) 

The ability to properly use company facilities to minimize environmental 

impact (energy consumption) 

Water  The ability to properly use company facilities to minimize environmental 

impact (water consumption) 
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Table 7: Summary of green competences included as transversal or key green competences in 

the dual vocational training projects. 

5.5. United kingdom 

In Skills for Sustainable Growth, UK government set out its strategy for 

reforming the skills system in England.  The responsibility for quality and 

investment is shared between the government, employers and learners, with 

providers freed form unnecessary central control so they can respond directly to 

the needs of businesses and individual learners.  The government’s role is to 

ensure a simple-to-access system, an effective qualifications framework valued 

by business and financial support where it is most needed.  

The system works on the principle of demand. In simple terms, the business-led 

UKCES and its network of SSCs identify the skills and standards needed within 

the various industry sectors. FE colleges and training providers develop and 

supply the right education or training provision.   

Although it has not been a focus for this project, the HE sector of course has a 

role to play in ensuring that we have the skills for a green economy.  Many of 

the skills needs identified here are at a high level and require professional 

qualifications.  The HE White Paper, Students at the Heart of the System, 

announced a review, led by Professor Sir Tim Wilson, former Vice-Chancellor of 

the University of Hertfordshire, into how we make the UK the best place in the 

world for university-indust<ry collaboration. 

Services such as Business Link and Investors in People help a business review 

its skills needs and plan action across the board. SSCs and NSAs shape skills 

training by, for example, developing Apprenticeship frameworks, professional 

standards and licences to practise.  To help business make the right choices, 

data on how colleges and training providers perform are available through the 

Framework for Excellence service.  Businesses of all sizes can take on 

Apprentices, including for green jobs, through the National Apprenticeships 

Service or though their website www.apprenticeships.org.uk. 
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Many – often larger – businesses have a clear view of what they need, both in 

terms of skills for a green economy and more generally.  They have dedicated 

training departments which manage a wide range of activities for staff (including 

Apprenticeships). It remains to be seen how such training will incorporate 

development of greener skills particularly in the absence of accredited courses. 

In general terms, smaller firms often find it difficult to access the right training 

for a variety of reasons, and this is likely also to be the case in terms of specific 

green skills. 

Businesses which are uncertain about the skills they need to make the transition 

to a green economy or how to articulate these needs and to access relevant 

training, can find help by engaging with a local college or training provider for 

off-the-shelf courses and qualifications at the appropriate level for specific jobs.  

They can generally be confident of the programmes on offer, as they will be 

approved by their sector. It has been noted however that teachers and trainers 

identified the need for more learning materials.  Businesses will also find that 

the programmes available are flexible and can be tailored to need. For example, 

rather than whole qualifications, they may prefer to ask for individual units from 

the Qualifications and Credit Framework or to arrange to have the training 

delivered at work or online. 
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6.  Game based learning in apprenticeship and 
work-based training frameworks 

The use of game resources for learning has for some years been an effective 

tool for training in certain environments and the development of certain skills. 

However, the use of these methodologies is uneven if we consider the level and 

the training area in which they are used. 

In the following paragraphs we will see the level of use of these methodologies 

in dual training and work-based training in the member countries of the 

consortium. 

6.1. Romania 

According to the description and specification of vocational educational 

programs and qualifications provided through dual education and 

apprenticeship, the learning process is based extensively on traditional methods, 

rather than on non-traditional ones, including game-based learning.  

There is an increasing ratio between the theoretical and practical training, 

favoring the importance of applied exercises and practical activities during years 

of training. In vocational programmes, for specific classes (ecology, 

environment), the teaching methodology include activities recommended for 

putting in practice the acquired knowledges and competences, like:  

- Applicative exercises for identification and classification of factors, methods, 

materials, tests, degree of pollution etc. 

- Applicative exercises for comparing and cluster methods, measures etc;  

- Activities for risk management, change controlling, targeted intervention and 

practices for reverse pollution etc. 

These can be implemented by: games, serious games, games for learning, game-

based learning, gamification adapted for educational objectives.  
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6.2. Italy 

Gamification and E-Learning: advantages of a gamified approach to e-learning, 

underlining how any limits of learning processes can often be due not so much 

to the subjects involved in the 

processes themselves, but rather to the methodologies used in teaching. This is 

because the methods applied to education play a fundamental part in the 

development of what is the most basic of the factors when it comes to learning, 

namely interest. Failure to generate the appropriate interest in the interlocutor 

is the surest path to failure. 

The question to ask in this case is therefore simple: "How can I generate interest 

in the subjects to be formed?" The answer, unlike what you might think, is 

actually quite obvious: "Making them entertain". And it is here that Gamification 

comes into play, in the set of practices, logics and approaches that compose it 

and are designed precisely to generate fun for the interlocutor, and therefore 

interest. 

At this point it is emphasized that fun in itself does not represent the real 

objective, but rather the means to be used to generate interest and thus 

facilitate learning. All this brings us back to the concept of "flow", which we 

remember is that state of consciousness during which it is completely 

concentrated, absorbed and satisfied by the activity that is taking place (concept 

originally formulated within the sports field by Dr. Mihály Csíkszentmihályi , but 

soon used in any sector). 

Being able to reach the state of "flow" is a fundamental objective in the training 

processes, as it is shown that in this condition the subjects involved are able to 

assimilate information better, increasing their "information retention" (the ability 

to retain and assimilate information), producing results that are significantly 

better. 

Also, in this case, an appropriately gamified platform can be revealed as the 

best tool available, as the "game" has always been the most effective way to 

generate user involvement (and from there the "flow" status): this is just what 

Gamification offers, a structured experience that employs the dynamics and 

logics typical of "games" for purposes other than simple entertainment. 
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A recent research by the University of Dever Business School, also reported by 

Yann Teyssier in one of his articles, was able to demonstrate the effectiveness 

of what are called "game-based learning platforms" (another way to define the 

gamified platforms) in creating user involvement in learning processes. 

On the basis of this research, it clearly emerges that those using a gamified 

platform in e-learning processes: 

� Acquires on average 11% more concrete knowledge (trivially, learns 

11% more 

information); 

� Acquires 14% more "skills" based on newly acquired knowledge; 

� Can maintain about 9% more information in the long run. 

These data show us in practice that those who use Gamification generally acquire 

more information, "preserve" better and above all process it more effectively, 

learning to apply them. The last factor that is important to remember in this 

summary is the concept of error, specifically the "possibility of making mistakes" 

freely. 

Take for example the typical situation of a new employee just inserted in a 

different work context, with new rules, new tasks and different balances: 

subjecting him to this condition without adequate training and training would 

inevitably lead to an increase in errors at work, with consequences not certain 

positive on general performances.  

A gamified platform, in addition to increasing the effectiveness of learning, has 

the great advantage of providing users with a "safe environment", where they 

can experiment, test and above all make mistakes without the risk of real 

repercussions at work. or others. Learning through trial and error has always 

been one of the most effective methodologies in teaching processes: giving this 

possibility without the fear of generating potentially harmful situations is a 

strategic advantage of great importance, especially when applied to on-boarding 

techniques. on which we will focus precisely in the next blog articles. 

At this point it could be objected that even in normal non-gamed e-learning 

platforms, the possibility is given to make mistakes within a safe environment, 
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for example by making it possible to repeat a certain questionnaire several times 

until satisfactory results are achieved. 'other true, but we must pay attention to 

the implicit limits. 

6.3. Ireland 

The Irish Conference on Game Based Learning (iGBL), formerly Irish Symposium 

on Game-Based Learning, now in its sixth year, provides a forum for all 

stakeholders interested in exchanging ideas, projects, and best practice on the 

use of games and game-based approaches to support motivation, learning, and 

change. It is a forum for like-minded people (i.e., students, 

teachers, researchers, or companies) to meet and share this enthusiasm for this 

platform. 

• Research students will have an opportunity to present their work, meet 

specialists in this field and obtain feedback on their work. 

• Teachers and other practitioners will have the opportunity to discover 

new ideas and learn new game-based skills that they can integrate in 

their teaching. 

• Companies will be able to showcase their products and explain how these 

can be used in the context of learning and motivation. 

iGBL was created in 2011 as a symposium, as an initiative and forum for games- 

and technology-enthusiasts to provide them with the opportunity to share ideas 

on how games can be used to teach, train and promote change in both formal 

and informal learning environments. 

• Irish Conference on Game Based Learning (ICGBL) 

• Minecraft & Minecraft convention  

• Mathletics 

• Coder dojo 

• Mr David Murphy, Lecture +researcher @ UCC (VR, Spatial Audio, + 

Serious Games) 

• Solas 

• Childcare apprenticeships 
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Game based learning, using computer games in the classroom from junior infants 

right up to third level, has shown a strong effect on motivation. Ideally all 

students should be motivated to get good grades, and gaming is a way in which 

this can be achieved. By employing gaming we can also move away from the 

memorising facts educational model that has come in for criticism of late. 

6.4. Spain 

Game based learning could be considered a new training methodology that 

answer to some specific characteristics as: 

- Developed from the principle learning by doing; 

- Based on practical experiences; 

- It promotes collaborative learning process; 

Barrier Explanation Pros 

Financial These methodologies 

always use to be linked to 

expensive solutions. 

Training bodies (public and 

private) don’t see the cost-

benefit ratio of the use of 

these. 

A game-based learning tool is not 

necessary an expensive tool based on 

high technological devices. We should 

distinguish between a game and a 

simulator … a game could be a short set 

of instruction, a piece of paper and a 

pencil, or some cards … The relevant is 

not the technology/device used but the 

game instructions and development.  

Behavioural Games are perceived as 

informal activities related 

to the leisure time of the 

youngest people. They are 

not valid to train, just to 

spend free time. 

The concept of lifelong learning has 

developed the idea that we can learn in 

any place, in any time and in any way … 

So, informal and non-formal learning 

are valid to train people. Games are 

sources of learning and they could 

support (especially) the intangible 

attitudes. But they are some valid for 

formal training also. 

Informal 
learning  

Games are for informal 

learning process …  

Not necessary … it could be useful to 

develop a formal training activity, if we 

design them according to an established 

curriculum. 

Technofobia Technological illiteracy 

could develop some 

behaviours against the 

games … if we are not able 

to deal with a 

technological device, you 

could not learn through 

games … 

As in the previous points … digital 

competences are necessary to play (and 

learn) an on-line game … but not for all 

the game s. 
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Age It’s just for young people 

… 

Not necessary … habitual players 

(independently of the age) are more 

familiar with games and they are 

potential users of the games.  

According to experts there are different benefits about using these 

methodologies in learning: 

- Innovative: They are innovative methodologies that could attract more 

people to the learning process. 

- Learn by doing: They are based on real experiences, promoting the 

concept of learning by doing. According to the experts, game-based 

learning methodology could be appropriate to train/learn on 

entrepreneurship, especially because it allows de development of certain 

soft competences.    

- Enable learners to collaborate and to be competitive: The games 

promote the collaborative approach of learning process and at the same 

time the development of soft competences involved in this task. 

- Develop better some soft competences: The general trend on 

training agree that these methodologies contribute to the development of 

these attitudes and key skills for entrepreneur. 

- Sequential evaluation: Games allow sequential evaluation; thus, 

learner is aware of the fulfilment of the objectives for every session, and 

she/he could receive a feed-back for each session and identify what was 

working well and not so well. 

The use of game-based learning methodologies in work-based training systems 

in Spain is a one-off occurrence. Thus, it is not observed that students who learn 

through dual or alternation training models have access to training through these 

methodologies. Perhaps the fact that this type of training is more than 50% in 

the workplace means that trainers in the centre prefer to combine innovative 

and mature methodologies (problem-solving learning, or project-based learning) 

in the day-to-day running of the training. 

But although these methodologies are not used in the training process, the 

access (marginally) to simulators that some companies can use for the training 

of their workers is open to their use by the trainee. 
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6.5. United Kingdom 

Gamification is the application of typical elements of game playing (e.g. point 

scoring, competition with others, rules of play) to other areas of activity, 

typically as an online marketing technique to encourage engagement with a 

product or service. 

Recent researches show that: 

• Organisations that deploy gamification can improve employee 

engagement by 48% 

• Businesses with engaged employees have 18% more productivity 

• Businesses with engaged employees have 12% higher profitability 

• 79% of participants said they would be more productive and motivated if 

their learning environment was more like a game 

• Learners recall just 10% or what they read and 20% of what they hear, 

but if learners carry out the activity themselves, even though a simulation 

– they retain up to 90% of the knowledge – hence using gamification! 

Though, we must remember that there is a huge difference between playing 

games purely for entertainment and using games for gamification purposes, in 

a learning sense.  Gamification, however, isn’t just education, it’s the use of 

games to help develop and support a whole range of areas in business.  

Gamification reinforces learning and understanding and is used within many 

business functions, such as a CRM (customer relationship manager) or LMS 

(learning management system).  The aim is to use gamification to help ultimately 

increase the productivity of employees, thus having the knock-on effect of 

improving the overall efficiency of an organisation, not to mention profitability. 

There are eight research-informed principles that support gamified instruction 

as an approach to teaching and learning [9]. 

• Gamified instruction empowers students to own their learning. 

• Students who learn in a gamified classroom have a better capacity for 

persistence. 

• Self-direction is obligatory in a gamified classroom and is developed by 

all games. 

• Gamified instruction develops social skills. 
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• Gamified instruction encourages students to build self-directed learning 

communities. 

• Risk-taking is encouraged by the democratic and meritocratic nature of 

gamified instruction. 

• A playful approach to learning is a natural consequence of gamified 

instruction. 

• A powerful sense of flow is an inherent part of gamified instruction 
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7. Game based training and green skills.  

Game based training methodologies have been proved to be and effective tool 

to deal with training needs of both specific target groups and training needs. 

Actually, from one decade ago games and gamified environments are 

implemented in work-based environments to train employees on transversal 

skills. The same occurs with the simulators that are key training elements in 

specific technical areas. Even if these (simulators) are not properly game based 

training objectives, we can consider they relevance to train specific skills and 

competences. 

However, this innovative training methodologies are not very common in 

vocational training and less common in work-based learning schemes. As we will 

see in the next paragraphs the game-based training methods are used to 

increase the awareness about the relevant of environment topics and how citizen 

can address them. 

7.1. Romania 

Game based training is used to the practical activities aimed to develop of the 

green skills and put in practice the specific knowledge acquired during classes.  

There are some examples of activities that can be applied by games: 

® Games and exercises for identify and select the risk factors for 

environmental pollution, sample collecting and use of testing materials, 

methods and equipment, use of measures to prevent and protect the 

environment 

® Games for learning for measure the degree of pollution and sources of 

pollution 

® Serious Games for simulation aimed to rational use of potentially polluting 

substances and processes, or emergency situations 

® Game based learning for applying environmental protection rules 
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7.2. Italy 

Learning methods play a key role in the level of interest of students in corporate 

training. Both children in schools and adults in their companies, feel frustrated 

whenever they fail to maintain the necessary motivation to complete a specific 

training. We all need to acquire skills and expand our knowledge to grow and 

develop, personally and professionally. 

Most of us wish to learn and, what’s more, we need to learn. Game-based 

learning, i.e. learning through playing, offers new and effective ways to enhance 

the learning process. Those responsible for the training and development of 

thousands of companies around the world know that very well. These are the 

reasons why they are beginning to overcome their fear of implementing 

gamification programs in their organizations: 

1. Games get you hooked 

The more interest a student has in learning, the better they will do it. Serious 

games offer an appropriate level of challenge to each participant so as to 

maintain motivation. Gamification 

programs for skill development keep a balance between the skills of the student 

and the challenge posed by the game. Thus, difficulty increases depending on 

the student’s progress, providing constant feedback for a better understanding 

and engagement. 

2. Games are an extraordinary way of learning 

More and more companies are implementing game-based learning products as 

part of their training programs. Those who have already done it have 

experienced the benefits of gamification: higher performance, greater memory 

of that which is learnt, better practical knowledge and understanding, as well as 

high satisfaction and self-confidence rates in employees. 

Studies (like this one from the University of Colorado-Denver) show that games 

do work. Part of this success is also due to the constant and personalized 

feedback received by students, allowing them to measure their own progress. 

This way, employees are an active part of the learning process, while managers 

also have tools to assess the progress of the training. 
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3. Games provide a safe environment 

Those responsible for company training want to better train their employees. 

The greatest danger of learning in general, and soft skills in particular, is the 

risk involved in getting it wrong. Mistakes cost money and create negative 

experiences among customers, not to mention the damage they can cause to 

poorly trained employees. 

However, mistakes are an important part of any learning process. So how to 

learn without taking risks? This is where games succeed. Simulators offer a 

virtual environment for decision-making and the safe practice of their content. 

Students learn about real situations through practice and companies avoid the 

harm involved in mistakes. 

4. Serious games are educational 

Serious games are more than games. They are serious games for learning and, 

as such, they are rooted in educational theories whose basis is knowledge and 

information. Decision-making and interaction in an environment that emulates 

reality allows for a better learning, because they take the student to a real 

context where to apply what’s being learnt. 

Game-based learning creates experiences that mirror real-life situations on 

which to apply knowledge. That’s why they are active ways of learning that 

require action from the student and that’s why they are so effective. 

5. Games favour soft skills learning 

Games help develop the affective and cognitive potential, domains responsible 

for the so-called “soft skills”, so valuable in the world of corporate training. Soft 

skills are not learned with theory or books (they are not technical knowledge), 

but they require a different learning process, based on practice and storytelling. 

Serious games make the learning of these functions feasible, as they allow 

students to interact with different real-life situations where they find themselves 

involved in first person. That experience allows for an immediate answer and 

the opportunity to learn on the fly. The result is a more effective, satisfying and 

productive learning for both the student and the company. 
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7.3. Ireland 

At present no evidence can be found on game-based training and how it is 

helping the development of green skills. A Report by the Sustainable 

Development Council highlights the needs for more training and adapting it to 

apprenticeships and third- level institutes in Ireland so we don’t run the risk of 

a skills shortage in Ireland when it comes to green skills and fall behind other 

EU member states. 

In 2010 the Sustainable Development Council (SDC) wrote a report ‘Skills and 

Training for a Green New Deal’ it suggests significant jobs potential will exist in 

areas such as retrofitting of the existing housing stock and renewable energy. 

It says Ireland will need to produce more specialist graduates as well as honing 

the skills of the existing labour force to grasp the potential of the green 

economy.  Prof Frank Convery, chairperson of Comhar SDC, said in some cases, 

incentives designed to increase sustainable activity in the economy are 

insufficient to ensure that we have the skills to deliver such activity’. ‘Business 

– particularly those operating in a small scale – do not have the resources to 

upgrade their employee skills to take advantage of a green wave’. For this 

reason, green skills training must be integrated into existing programmes that 

are operating within the formal an informal education and training sectors 

‘Unless a concerted effort is made to upskill our existing and prospective labour 

force, Ireland risks having a skills shortage scenario or – worse still – risks 

missing the potential boom that a green economy can offer’. 

Convey said upskilling our workforce and developing a strong stream of qualified 

graduates with green skills will be crucial in fulfilling Ireland’s green economy 

prospects. He said ‘New training programmes for unemployed people should 

focus on increasing technical skills for renewable energy and specialised 

construction skills for large transport infrastructure projects, and skills for waste 

and water infrastructure.’ ‘Traditional apprenticeship programmes need to be 

modified so that plumbers, electricians and builders have the knowledge and 

skills to install green technologies. Effectively, we need to start designing multi-

disciplinary apprenticeships that cover new technologies. High-quality 

graduates, especially at PhD level, will also be required to work in areas relating 
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to the generation, transmission and network management of electric power and 

also in the design and management of sustainable transport systems. Third-level 

institutions must adapt and reflect these emerging needs in their programmes.’  

7.4. Spain 

Play-based learning and its use for the development of green skills is now 

residual. In the Spanish panorama we can find some methodologies that use 

game-based learning for training-information on green competencies. With a 

spirit of dissemination rather than formation.  

On a professional level, there are few developments of green competition 

training games. But we would like to highlight a project carried out by the 

Construction Labour Foundation – Fundación Laboral de la Construcción: 

Simulator on the energy renovation of buildings – Fundación Laboral de 
la construcción 

This project, financed by the Tripartite Foundation for Training in Employment 

(FTFE) and co-financed by the European Social Fund (ESF), is being carried out 

within the framework of the continuous training initiative for complementary 

actions and training support. 

The objective is to create a simulator adaptable to console, which through virtual 

reality allows simulating the real environment of a building, so that users can 

see and practice those operations aimed at rehabilitation and improvement of 

energy efficiency of a given building. 

The specific objectives of this project are: 

- Plan the development of the simulator and design a functional map of the 

system that includes objectives, contents, evaluation, graphic design, 

multimedia support, etc, based on a previous analysis of the situation. 

- Technological development and implementation of the simulator, putting it into 

production for on-line access. 

- Develop a pilot training experience using the simulator as a didactic resource 

with a group belonging to the target group of the product. 
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- Validate the tool from a technical and pedagogical point of view. It will be 

carried out by recognized experts in the field. 

7.5. United Kingdom 

There have been few successful examples of using gamification to train green 

skills. For instance, the growth of green gamification has been accelerated by 

forces ranging from the US government’s Green Button promotion of energy-use 

data through the smartphone apps that allow them to manage resource 

consumption. The Green Button initiative gives utility customers easy access to 

their electricity usage data. This data is provided as a text file in a format that 

is standard across multiple utilities. This data file can then be shared with third 

party developers who can provide valuable context, analysis, and other functions 

based on that usage data. About 10-12 million customers (commercial and 

residential) currently have access to their data in this format, and 20-30 million 

are expected to have access by the end of 2012. 

The State of Green Business Report [14] identified a new trend called “Green 

Gamification” that could help promote sustainable behaviors while lifting the 

burden of green living thanks to game mechanics and social media. The idea is 

simple: gamify the everyday tasks and behaviors that can build sustainability.  

Green Gamification is being slowly adopted by the corporate world, to raise 

awareness among both customers and employees. While an inhabitable planet 

for following generations seems like it should be its own reward, most consumers 

need instant gratification, and that can take the form of points, leaderboards or 

other features first found on the video game screen. A lot of new businesses are 

entirely based on Green Gamification. For instance, Recyclebank rewards people 

for their everyday life green actions thanks to deals from local and national 

retailers. “Traditional” industries like the car industry have also started to adopte 

Green Gamification by incorporating it to their existing products. The electric 

Nissan Leaf’s eco mode software tracks speed and power usage, gives feedback 

and constructs efficiency-based achievements that take the form of trees on the 

steering wheel display. Drivers can see their energy conservation compared to 

nearby cars and receive virtual medals. 
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Another way for the corporate world to promote sustainability is to do so among 

its own employees. Special programs are now leveraging game mechanics to 

raise awareness inside the company and encourage employees to be more 

responsible. German software giant SAP has gamified their employee-

engagement program - they play a game that encourages carpooling. Employees 

gain points by entering information that matches carpooling partners. The 

benefits are multiple - this game takes cars off the road while building employee 

social ties, and SAP saves money since many of the vehicles are company cars. 

But this solution must be scaled along a time frame - games must be kept fresh 

or engagement will drop. 

In author lists a set of ecologically oriented on-line games, including the 

Facebook-based game called Solar Discovery which integrates social networking and 

gaming to teach people about solar power. They enticed people to participate with 

prizes including a $25,000 home solar installation plus more than 60 randomly 

drawn prizes. Contestants win points and virtual badges by answering a series of 

questions. They are also given access to the right responses when they don’t know 

the answer. 

Some other online green games cited in the article include: 

• Plan-It Green arcade simulation 

• Switch surviving an energy blackout 

• Energyville 

• ElectroCity 

• Global Warming Interactive 

• Grist Fantasy Climate Hawk Draft 

• Game Change Rio 

• Aqua Republica 

• Evaluate, etc. 

For example, Evaluate game [17] simulates some of the real world challenges 

faced by businesses. The task for this game is to reduce environmental impacts, 

diminish operational risks and provide value from improved human well-being 

all on a fixed budget. It forces gamers to establish priorities and make strategic 

decisions that impact water, climate, soil and species diversity. 
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The future of gaming and gamification as it applies to ecological issues and 

sustainability is limitless. What makes Pokémon GO so powerful and interesting 

to ecological gamification is the fact that it is a mobile augmented reality (MAR) 

gaming app in which a veneer of simulated characteristics are overlaid on real 

world objects. 

The applicability of MAR gamification for social and environmental causes is 

explained in a new paper published in the journal Restoration Ecology. It 

references the popularity of the game known as Ingress and states, “gaming 

technology can excite people about nature, unlock their inherent biophilia, and 

highlight the value of ecological restoration in their everyday lives.” Ingress has 

7 million active players and has been downloaded by 12 million people since its 

release in 2012. 

The Eco-business article suggests that by using the same principles as Pokémon 

GO or Ingress, we can develop a new game using augmented reality to visualize 

environmental changes, either good (restoration) or bad (damage), in people’s 

local landscapes. 
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8. Results of the analysis of primary sources.  

This section contains a brief analysis of the questionnaires conducted within this 

research stage. Between April and May 2018, a total of 92 persons (trainees, 

trainees’ mentors and trainers) answered the questionnaires. 

Before the introduction of the main results obtained, we have to highlight that 

the different training environments in each participant country (as pointed in 

the previous sections) doesn’t affect to the assessment of green competences. 

That is, the results have been very similar from one country to other. Thus, we 

can say the green competences are a horizontal key issues in any 

learning/training environment. 

In the following sections, you can find the main results obtained in the research. 

8.1. Socioeconomic data 

A total of 92 persons participated in the research. In additions to the participants 

that appear in the picture below, 4 more persons (from unknow origin) answered 

the questionnaires. 

 

Figure 9: Participants by country 
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We consider that there has been a balanced participation in all the involved 

countries, where the minimum criteria for participation have been fulfilled and 

even in some of them the expectations have been slightly higher. 

 

Figure 10: Participants by gender 

The 62% of the participants were males, while females will represent 38% of 

the sample. By age we see that there is a difference between the group of males 

and females.  

If we consider gender and age, the following graphs show the participation of 

both males and females: 

 

Figure 11: Males participating by age range 

 

MALE; 57; 62%

FEMALE; 35; 38%
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If the male group has already had a greater presence in the study, they have 

also participated in a more balanced way if we look at their age group. Except 

for those over 56 (which we can consider as an anecdotal result), age has not 

been very determinant when it comes to participating in our research. However, 

if we look at the group of women, most of the participants are between 26 and 

40 years old. 

 

 

Figure 12: Females participating by age range 

 

With respect to the profile of the participants, the research foresaw three profiles 

to be interviewed: 

- Trainees/Apprentice 

- Trainers 

- Trainees' mentors 

The participation of three profiles was defined insofar as each one of them could 

give us relevant differentiated information on the subject of study. The following 

figures provide a breakdown of participation by type of profile and by country. 
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Figure 13: Participants by profile 

 

The following figure presents the distribution of participants in the study, taking 

into account their profile and the reference country. As we can see, most of the 

participants in the sample belong to the group of trainees/aprentices.   

 

 

Figure 14: Participants by role in training process 
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If we observe the participation of the different country profiles (see figure 

above), we can say that in general in each country the participation by profile 

is very similar to the total (greater participation of apprentices than of trainers 

and tutors). With the exception of the United Kingdom, where the participation 

of trainers and majority. Finally, with respect to the profile, the presence of 

tutors in the sample is very small, and the tutors' participation is only observed 

in Italy and Spain. 

Finally, to explore the results it was important to know if the participants had 

previous experience in game-based learning. The following figure presents the 

distribution of the sample between those who have previous experience in game-

based learning and those who don’t have experience in the topic. 

 

 

Figure 15: Previous experience in game-based learning 

 

Thus, 59% of the sample have not any previous experience in this 

methodological approach. But the reference country (see figure 16) changes the 

previous figure. If in all the countries are more those who don’t have previous 
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experience in game-based learning, Ireland, Italy and Spain are far from the 

average, and the participants who don’t have previous experience in this 

initiative are much more than others. Regarding to United Kingdom and 

Romania, the figures seems to be close to the average. 

 

Figure 16: Previous experience in game-based learning by country 

 

Figure 17: Previous experience in game-based learning by profile 
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Si nos detenemos en el perfil de los participantes, vemos como la mayoría de 

los formadores si tienen experiencia en la utilización de game-based learning 

metodologías, frente a los mentores de los alumnos y a los alumnos. 

 

Figure 18: Previous experience in game-based learning by profile and gender. 

 

And if we aggregate the gender variable to the profile variable, we see that 

there is previous experience in the use of these methodologies within the group 

of women trainers, while the group of male students has less knowledge. 

 

Figure 19: Previous experience in game-based learning methodologies by age. 
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Finally, with regard to age (see the figure 19), the age group with the most 

previous knowledge of these methodologies is the group between 26 and 40 

years old. However, we can say that age is not a determining factor for 

presuming a larger previous experience in the use of this type of methodology. 

 

 

Box 1: Socio-economic insights 

 

8.2. Green skills assessment 

This second part of the questionnaire focused on green skills and on those other 

transversal skills which, according to existing studies and publications, should 

be developed together with these, as they represent the intangible skills that 

accompany a society towards sustainable development. 

Socio-economic insights  

The research has involved a total of 91 persons from five 

different countries, according to the following percentages: 

Romania 17%, Ireland 20%, Italy 19%, Spain 20% and the 

United Kingdom 19% (the origin of 4% of the participants 

is unknown). Of the total, 38% are women and 62% are 

men, 82% of whom are between 19 and 40 years of age. 

79% of those interviewed are students, while trainers 

represent 17% and mentors represent only 4% of the 

students. The most part of the participants, 65% of the 

total sample, have not previously used game-based 

methodologies for training. 

From the above, we can see that we find a group that, 

despite being considered a young group, does not have a 

great deal of prior knowledge of these game-based 

methodologies.  

The characteristics of this group can be an important 

challenge for the GLOBE project, as there is no perceived 

use of these game-based training methodologies. 
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In this way, it was proposed to the research participants that they value from 0 

to 5 a series of competences in four main areas: 

Ä Waste management; 

Ä Management of energy;  

Ä Water management; and   

Ä Management of social and personal skills for sustainable societies. 

It should be pointed out here that since we are not working in a specific 

economic-training sector and we are not covering those technical green 

competences in a transversal way, we have focused on what we can call 

transversal technical competences, i.e. those related to the management of 

waste, water and energy that are inherent to any production and service process. 

The following sections show how these competencies have been valued, and we 

will focus on the arithmetic mean of one of them. Only those that exceed a value 

of 3.25 will be considered to be included in our competences’ framework. 

8.2.1. Waste management 

The first group of skills evaluated were those related to competencies for 

sustainable waste management in the working environments. In particular, it 

was proposed to evaluate a total of seven competencies involved in the waste 

management process. 

1. Understanding the concept of waste (in general) and waste generated in 

the production process 

2. Knowing the company's waste management policy  

3. Differentiating the different types of waste generated during the process 

4. Knowing the concepts of Reduction, Reuse and Recycling 

5. Understanding the different separation, recovery and waste preparation 

procedures  

6. Identifying the different types of containers used for collection 

7. Understanding the utility of different types of containers used for 

separation and collection 
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Figure 20: Assessment of waste management competences. Average 

 

The above figure presents the overall assessment of each competence. All of 

them have been evaluated as relevant, but none has reached an average higher 

than 4.23. 

 

WMANG-S1: Understanding the concept of waste (in general) and waste generated in 

the production process 

WMANG-S4: Knowing the concepts of Reduction, Reuse and Recycling 

WMANG-S3: Differentiating the different types of waste generated during the process 

WMANG-S6: Identifying the different types of containers used for collection 

WMANG-S7: Understanding the utility of different types of containers used for 

separation and collection 

WMANG-S2: Knowing the company's waste management policy  

WMANG-S5: Understanding the different separation, recovery and waste preparation 

procedures  
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Figure 21: Assessment of waste management skills – average by country. Comparative 

 

By country, however, we observe that there is a difference with respect to the 

global average of each competence. Romania, United Kingdom and Italy evaluate 

in a more relevant way the importance of the competences in general, while 

Spain and Ireland offer the lowest and variable scores of the competences. 

 

 

Figure 22: Assessment of waste management skills. Average by profile. Comparative 

 

4,20

3,67

3,93

4,53

3,60

4,00

3,80

4,05

3,38

3,90 3,90

3,48

3,62

3,81

4,11

4,21
4,26

4,16

4,05

3,84

3,58 3,58

4,58

3,84

4,00

4,53

3,89
3,95

3,53

3

3,2

3,4

3,6

3,8

4

4,2

4,4

4,6

4,8

WMANG-S1 WMANG-S2 WMANG-S3 WMANG-S4 WMANG-S5 WMANG-S6 WMANG-S7

ROMANIA IRELAND ITALY SPAIN UNITED KINGDOM

4,10

3,66

3,97

4,09

3,66
3,60

3,64

4,43

3,96

4,14

4,39

3,82

4,32

3,86

4,50

3,83

4,50 4,50

4,33

4,50 4,50

4,23

3,76

4,05

4,21

3,75

3,88

3,76

3,00

3,50

4,00

4,50

5,00
WMANG-S1 WMANG-S2 WMANG-S3 WMANG-S4 WMANG-S5 WMANG-S6 WMANG-S7

Trainees Trainers Trainees' mentors All



  

 

 

 

GLOBE Competences and skills framework  84 

NEW SKILLS FOR GREEN JOBS. GAME BASED TRAINING TO 

DEVELOP TRANSVERSAL GREEN SKILLS IN APPRENTICESHIP 

PROGRAMMES 

If we focus on the profile of the participants, we see that there is a slight 

difference in how the mentors of the students have valued the different 

competences. Although in the assessment of the first two they follow the same 

trend as the total and for the other profiles, they nevertheless value in a special 

way those waste management skills most linked to the job. 

- Understanding the concept of waste (in general) and waste generated in 

the production process 

- Knowing the concepts of Reduction, Reuse and Recycling 

- Understanding the different separation, recovery and waste preparation 

procedures  

- Identifying the different types of containers used for collection 

- Understanding the utility of different types of containers used for 

separation and collection 

 

 

Box 2: Waste management skills according to the assessment results 

 

 

Waste management skills 

﹆ Understanding the concept of waste (in general) and 

waste generated in the production process 
﹆ Knowing the concepts of Reduction, Reuse and 

Recycling 

﹆ Differentiating the different types of waste generated 

during the process 

﹆ Identifying the different types of containers used for 
collection 

﹆ Understanding the utility of different types of 

containers used for separation and collection 

﹆ Knowing the company's waste management policy  
﹆ Understanding the different separation, recovery and 

waste preparation procedures  
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8.2.2. Energy management 

With regard to energy management, each participant was asked to evaluate the 

following skills according to their relevance; 

Ä Understanding the concept of energy and energy efficiency management 

models; 

Ä Knowing the difference between different types of energy according to 

their source: traditional – renewable; 

Ä Knowing the source of energy used in the working environment; 

Ä Understanding the impact of energy generation and consumption on the 

environment; 

Ä Knowing the energy management policy in the working environment; 

Ä Understanding the use of energy in the working environment; 

Ä Identifying energy consumption in the workplace and areas of opportunity 

to reduce it. 

According to the participants, the average resultant from the assessment of each 

competence presents that the participants evaluated as more relevant those 

competences related to the general knowledge about energy. 

 

 

Figure 23: Assessment of energy management skills. Average 
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ENMANG-S4: Understanding the impact of energy generation and consumption 

on the environment (average: 4,14). 

ENMANG-S2: Knowing the difference between different types of energy 

according to their source: traditional – renewable; source: traditional – 

renewable (average: 4,11). 

ENMANG-S1: Understanding the concept of energy and energy efficiency 

management models (average: 4,05). 

ENMANG-S3: Knowing the source of energy used in the working environment 

(average: 4,02). 

On the other hand, we see how competencies more directly related to energy 

management within the work environment are less valued. 

 

 

Figure 24: Assessment of energy management skills. Average by country. Comparative 

 

If we focus on differences by country of origin, except for the results in Spain, 

the trend in the countries follows the same as the general trend. However, we 

observe that the participants in Spain have not given much importance to this 

type of competence. Except for the ENMANG-S7 competition (Identifying energy 

consumption in the workplace and areas of opportunity to reduce it) the rest are 

hardly considered important or very close to the proposed limit to be considered.  
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This situation is not the same when we take into account the profile of the 

participants. Once again, the mentors of the trainers show a slightly different 

trend from the rest of the profiles and value above the average those skills 

related to the production process, rather than the general ones. The students 

are kept together with the group average and we can also see how the trainers 

focus more on more general and conceptual competences on energy 

management than the rest of their group. 

 

 

Figure 25: Assessment of energy management skills. Average by profile. Comparative 
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Box 3: Energy management skills according to the assessment results. 

 

8.2.3. Water management 

The last block of competencies related to green management evaluated were 

those related to water management. More in detail, the following six skills were 

evaluated:  

Ä Understanding the concept of water; 

Ä Understanding the water cycle and its components; 

Ä Knowing the processes of water use in the working environment and 

propose improvements for its reduction; 

Ä Recognizing the environmental impact of excessive water consumption on 

the environment and the economy of the company/family; 

Ä Knowing the water management policy in the working environment; 

Ä Identifying areas of opportunity where excessive water consumption is 

occurring. 

Energy management skills 

﹆ Understanding the impact of energy generation 

and consumption on the environment. 

﹆ Knowing the difference between different types of 

energy according to their source: traditional – 

renewable. 

﹆ Understanding the concept of energy and energy 

efficiency management models. 

﹆ Knowing the source of energy used in the working 

environment. 

﹆ Identifying energy consumption in the workplace 

and areas of opportunity to reduce it. 

﹆ Understanding the use of energy in the working 

environment.  

﹆ Knowing the energy management policy in the 

working environment. 
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In a first approach to the evaluation of these competences, we can say that they 

are the ones that have been least valued. Although it should be noted that there 

are no major differences between them, i.e. they are perceived as being of equal 

importance. From the data we have, the participants will rank them in this order: 

1. WTMANGU-S4: Recognizing the environmental impact of excessive 

water consumption on the environment and the economy of the 

company/family; 

2. WTMANGU-S6: Identifying areas of opportunity where excessive water 

consumption is occurring. 

3. WTMANGU-S1: Understanding the concept of water; 

4. WTMANGU-S3: Knowing the processes of water use in the working 

environment and propose improvements for its reduction; 

5. WTMANGU-S2: Understanding the water cycle and its components; 

6. WTMANGU-S5: Knowing the water management policy in the working 

environment; 

 

 

Figure 26. Assessment of water management skills. Average 
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Although there are no qualitative differences between the averages obtained for 

each of the competencies, if we emphasize again that those related to the 

processes seem to get more attention from the participants (environmental 

impact of the water use and the identification of areas to reduce de 

consumption). 

 

 

Figure 27: Assessment of water management skills. Average by country. Comparative 
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important by the rest and as shown in the average, they are the worst evaluated 

by the participants from Spain (they do not reach the average of 3). In fact, no 
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more from the general average and the average in other countries). 
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Although Ireland and Italy show results below the average, these come closer 

and share more as the established average for the whole and the averages for 

Romania and the United Kingdom. 

 

Figure 28: Assessment of water management skills. Average by profile. Comparative 

 

If we analyze the results considering the profile of the participants, we see how 

they are very similar to the average and there are not many differences between 

the different profiles. 
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Box 4: Water management skills according to the assessment results 

8.2.4. Transversal skills 

The last part of the second section analysed was the one corresponding to 

transversal competences. A total of 10 transversal competences (both personal 

and social) were evaluated by the participants. In particular, the following: 

Ä Understanding the company's environmental management policies; 

Ä Identifying the steps in the diagnosis of environmental aspects to 

determine the degree of impact that its actions have on the company in 

relation to the environment and green practices; 

Ä Defining and analysing a problem and find an effective solution in a quick 

and timely way, measuring risks, resources and time required; 

Ä Responding in a certain context or to a complex problem in a new and 

original way; 

Ä Choosing the best and sound options among several ones in order to act 

and achieve the objectives in organizational contexts where the criteria 

of effectiveness and efficiency do not exclude the ethical dimension in 

decision-making in the exercise of the profession; 

Water management skills 

﹆ Recognizing the environmental impact of excessive 

water consumption on the environment and the 

economy of the company/family.  

﹆ Identifying areas of opportunity where excessive 

water consumption is occurring. 

﹆ Understanding the concept of water. 

﹆ Knowing the processes of water use in the working 

environment and propose improvements for its 

reduction. 

﹆ Understanding the water cycle and its components. 

﹆ Knowing the water management policy in the 

working environment. 
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Ä Understanding the values related and recognize different constraints in 

the development of activities, decision-making and in personal 

relationships at the work place; 

Ä Knowing how to acquire and assimilate new knowledge and skills and use 

them in professional practice; 

Ä Understanding the process of actively and skilfully conceptualizing, 

applying, analysing, synthesising, and/or evaluating information gathered 

from, or generated by, observation, experience, reflection, reasoning or 

communication, as a guide to belief and action; 

Ä Understanding the process, tools and techniques to manage the people 

side of change to achieve the required business outcome; 

Ä Knowing the process of growing and development of awareness, 

understanding and consciousness toward the 

biophysical environment and its problems, including human interactions 

and effects. 

These skills have been included because they are considered essential for 

the implementation and development of the most technical skills included in 

the previous sections. And not only for the successful development of the 

technical competences but also for the capacity to deal with the change 

within organisations in the new scenario of green economy. 

Although a set of ten skills are related, these can be grouped around seven 

competence areas of the so-called key as they are: 

- - Problem solving. 

- - Decision making. 

- - Creativity and innovation. 

- - Learning to learn. 

- - Communication. 

And another group not exempt of importance as are the competences. 

- Knowledge management and sharing within the organisations; and 

- Change management. 
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Figure 29: Assessment of transversal skills. Average 

 

The evaluation of these competences has obtained very adjusted results if we 

observe the averages. But what can be observed is that all of them are kept in 

very similar averages. Therefore, it can be interpreted that all of them are 

considered relevant for the exercise and development of green competences. 

The competencies that have been best evaluated are those related to  

- Obtain knowledge and how to transmit it within organizations; 

o TRANS-7: Knowing how to acquire and assimilate new knowledge 

and skills and use them in professional practice 

o TRANS-10: Knowing the process of growing and development 

of awareness, understanding and consciousness toward the 

biophysical environment and its problems, including human 

interactions and effects 

 

- Innovation and creativity 

o TRANS-4: Responding in a certain context or to a complex problem 

in a new and original way 
 

- Problem solving and decision making 
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o TRANS-8: Understanding the process of actively and skilfully 

conceptualizing, applying, analysing, synthesising, and/or evaluating 

information gathered from, or generated by, observation, experience, 

reflection, reasoning or communication, as a guide to belief and 

action  
o TRANS-3: Defining and analysing a problem and find an effective 

solution in a quick and timely way, measuring risks, resources and 

time required 

o TRANS-5: Choosing the best and sound options among several ones 

in order to act and achieve the objectives in organizational contexts 

where the criteria of effectiveness and efficiency do not exclude the 

ethical dimension in decision-making in the exercise of the profession 

 

 

Figure 30: Assessment of transversal skills. Average by country 

 

Analysing the results by country, we can see how all the countries value these 

competences in a similar way to the average. However, it should be noted that, 

in the case of Spain, participants tend to value these competencies more than 

those that are more technical. 
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Figure 31: Assessment of transversal skills. Average by profile. Comparative 

Finally, analysing the results we see as if there is a certain difference between 

the type of profile of the participant and his/her assessment of the skills. The 

groups of trainers, both the trainers and the mentors of the students, tend to 

give more relevance to these more transversal competences, while the students 

get closer to the general average. And especially those related to knowledge 

management within organisations and the ability to learn. 

 

 

Box 5: Transversal skills - insights 
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Transversal skills are considered relevant for the exercise 

and development of green competences. 

The competencies that have been best evaluated are those 

intended to  

- Obtain knowledge and how to transmit it within 

organizations 

- Promote innovation and creativity 

- Problem solving and decision making 
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8.3. Game based learning 

The last part of the questionnaire was focused on knowing the expectations of 

the participants about learning based on games. In order to do this, the 

questionnaire was closed with three basic questions: 

® The participants' knowledge about this learning methodology; 

® The knowledge about some game to learn; and 

® Their expectations about interest in using a resource based on this 

methodology in their training activities. 

It should be noted that, at the beginning of the questionnaire, they were asked 

about whether they had used any training resource based on this methodology. 

Now, however, we want to focus and know if they know the concept, they also 

know some specific experience and (not only for our small research, but a result 

that can bring us closer to see the sustainability of the product we are going to 

create) if they are interested in using a resource similar to ours in their training 

activities. 

About the question Do you know what game-based learning is? The 55% 

of the participants answer positively the question. However, the remaining 45% 

say they know nothing about game-based training methodologies. 
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Figure 32: Knowledge about game-based learning 

 

Por países Podemos encontrar algunas diferencias, Rumanía, Reino Unido e By 

country We can find some differences, Romania, United Kingdom and Ireland 

show a trend that, although similar to the general trend, exceeds the 

percentages that exist for the total sample. Although in the case of Spain and 

Italy they show a contrary trend and more participants from these countries are 

unaware of this type of methodology.  

If we compare these data with those obtained in the question they were asked 

at the beginning of the questionnaire on the use of play-based learning in their 

training activities, the majority response was negative. It can be deduced that 

although the actors who participate in these work-based learning models know 

the methodologies based on games, they do not find them in their training 

activity. 
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Figure 33:Knowledge about game-based learning. By countries 

 

With regard to the question on the use of a formative resource, so that there is 

a certain unanimity in its future use. 

 

Figure 34: Readiness to use a game-based training resource 

Although a large number of participants say they are not familiar with these 

methodologies, the proportion of those who would use them is much higher. 

We also see that now the results between countries do not differ much from 
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participants regardless of their country of origin would be willing to use a 

developed resource utilizing game based methodologies in their training activity. 

 

 

Figure 35: Readiness to use a game-based training resource. By countries 
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9. Conclusions and recommendations  

Once the results of the research phase have been presented and their analysis 

has been carried out, the time has come to offer a set of conclusions, as well as 

a set of recommendations to help us define two key aspects of the project: 

® The GLOBE competence framework, that is to say that areas of 

competence and skills will be considered and promoted in our training 

resource; 

® Recommendations for the development of the GLOBE game. 

 

9.1. Reflections on GLOBE 

The green economy is now a key topic that needs to be tackled. If policies and 

interventions, at both public and private levels, focus on creating more 

sustainable societies, the introduction of green competences must be a priority 

in all areas of our lives.  But especially in the areas more related to acquiring 

and improving skills for employability in these green labour markets. 

Although all the actors on the social scene agree on this previous approach, the 

initiatives taken by the different Member States have responded very differently 

to this new need. Green competences have been introduced (we could say) 

hastily, with a sectorial approach and without really analysing the implications 

in all sectors, their complementarity with other environments and (especially) 

their transversal nature. And while at the European level, important steps are 

being taken, there is a lack at the state level of broad frameworks for the 

implementation and development of these green competences, it does not seem 

to have a positive influence on state frameworks. 

In the previous analysis it has been challenging to find a framework of green 
competences across different sectors of activity and training. We have only 

observed (very significant) progress in economic areas with a strong 

environmental component. However, there is a lack of a model that describes 

the green competences and skills that are needed in any production or service 

process. It is curious to see how the public sector has promoted regulations to 
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introduce the approach of environmental management in companies (quality 

standards and environmental audits) and yet the qualification models (whose 

objective is to develop human capital in organizations) have not been provided 

with a set of competencies and green skills that support the transition to more 

sustainable societies. 

The use of vocational training models which, although already known, have 

proven to respond to the needs of a flexible and changing labour market also 

poses a challenge for the development of green competences in society. Work-
based training models are now a priority in all Member States. The 

apprenticeship model, dual training, work-based training, are many of the 

different systems promoted by economic and social actors to respond to the 

demands of the productive system. Under different names, we have been able 

to see how each state analyzed not only encourages them, but they are a priority 

in any training policy. Based on an approach where the activity in the workplaces 

represents close to 80% of the training, it seems that they are effective in 

improving the employability and labour insertion of particularly vulnerable 

groups.  

And although these models prove to be effective in training in new working 

models, they show a certain weakness in two areas that concern us in our 

research: 

1. The development of green skills from a transversal approach. 

2. The use of innovative training methodologies, such as game-based 
training methodologies.  

From the data obtained from the actors involved in work-based training 

processes, we have obtained that all consider green competences to be relevant 

to a greater or lesser extent. And not only those that are more technical or that 

have a direct focus on the processes, but also those that are considered key 

both for work and for life. 

This is why we can say that the following qualification areas are necessary to 

support the development of the green economy. 

• Technical skills: All those related to the sustainable management of the 

environmental aspects of production processes; 
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• Key or personal competences: Those that help us how to do. 

• Social competences: Those that help us how to be. 

Y el conjunto de todas estas competencias nos ofrece un marco de competencias 

verdes que ayudarán a las personas a contribuir a los tres retos de la economía 

verde: 

Ä Economy prosperity; 
Ä Environmental quality; 
Ä Social justice. 

Together with the introduction of these competences in work-based learning 

models, it would be useful to incorporate new training methodologies, especially 

those based on games. It should be noted that due to the key role of practical 

training in these processes, they are not very permeable to the introduction of 

other types of pedagogical approaches. That is why some of the actors 

participating in the model are sceptical about its use. 

However, it seems that there is a certain receptiveness on the part of the trainers 

to introduce these methodologies, game-based training in learning process. It is 

for this reason that we see that the resource we propose to develop can have a 

relevant role as a support to theoretical training and especially as a methodology 

to support both the theoretical development of the most technical competences 

and (especially) those key competences that accompany the qualification 

process. 

 

9.2. Keep in mind 

Ä The objective of developing these competencies and skills is not only to 

provide technical knowledge on the environmental impact of production 

processes, but also a critical awareness and commitment to sustainable 

economic and social models. A commitment to the green economy. 

Ä Any process of building a framework of green competences from a cross-

cutting approach must take into account at least three types of 

competences: 

- Technical 
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- Personal 

- Social 

Ä Work-based training models are privileged environments for the 

development of this model of green competences, as they have a high 

practical content, which supports a more tangible knowledge of the 

implication of the creation of sustainable models. 

Ä Pedagogies based on games are shown as very interesting models to train 

and develop these skills. Because through play we can combine technical, 

personal and social competences. 

Ä Any resources for this purpose should be conceived as a support to the 

most theoretical moment of the training. But at the same time that it 

offers the trainee practical examples with which he is going to face in his 

working life. 
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10. GLOBE competences framework 

Competence frameworks are strategic instruments for further improving not only 

training environments but also the professional environment and employability. 

It is necessary to define an adapted and flexible framework of skills that 

responds to the cross-cutting nature of the economy, society and the 

environment.  

Green skills are the starting point for integrating sustainability into the labour 

market. Sustainable social capital is a key aspect for new socio-economic 

models. And especially important for those who are just beginning their training 

for integration into the labour market. Thus, learning environments based on 

work models (work-based training, apprentices, etc.) are environments in which 

these competencies should be easily integrated. 

Currently, Corporate Social Responsibility models have included their 

environmental approach in business management, a path initiated by 

environmental standards in companies. But it is necessary to go one step further 

and include sustainability skills in the training processes, taking into account 

their transversal nature and integrating green criteria into all occupations. 

The GLOBE Competence Framework is a first step. Although our proposal of 

competencies is born from an approximation to the needs in the work 

environment, it can nevertheless represent a starting point and reference point 

for its transversal insertion in other environments. 

Competence frameworks are strategic instruments for improving not only 

training environments but also the professional and employability environment. 

It is necessary to define an adapted and flexible framework of skills that 

responds to the cross-cutting nature of the economy, society and the 

environment.  

Green skills are the starting point for integrating sustainability into the labour 

market. Sustainable social capital is a key aspect for new socio-economic 

models. And especially important for those who are just beginning their training 

for integration into the labour market. Thus, learning environments based on 
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work models (work based training, apprentices, etc.) are environments in which 

these competencies should be easily integrated. 

Currently, Corporate Social Responsibility models have included their 

environmental approach in business management, a path initiated by 

environmental standards in companies. But it is necessary to go one step further 

and include sustainability skills in the training processes, considering their 

transversal nature and integrating green criteria into all occupations. 

The GLOBE Competence Framework is a first step. Although our proposal of 

competencies is born from an approximation to the needs in the work 

environment, it can nevertheless represent a starting point and reference point 

for its transversal insertion in other environments. 

10.1. Competence: concept and methodology 

The term "Competence" means:  

Mobilizing one's own resources (skills, attitudes, knowledge, experiences and 

values) and those of the environment to effectively and responsibly resolve 

situations and tasks in diverse contexts.  

Competences refer to each of the three skills involved in your training process: 

COGNITIVE: Skills related to knowledge, concepts and ideas; 

PSYCHOMOTHER: Abilities related to the performance of actions, basically 

skills and abilities; and  

AFFECTIVENESS: Capacities related to feelings, emotions and attitudes. 

This three-pronged approach shows us a model for organizing and classifying 

the different learning contents and objectives. Thus, when defining a 

competency framework, we will distinguish between: 

- Knowledge - KNOWING 

- Skills - KNOW-HOW TO DO 

- Attitudes – BEING 
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Picture 1: Knowledge, Skills and Values. Methodological approach 

 

Competence is enhanced through practice, experience and reflection. Usually 

each situation to be resolved is different, so a key aspect is to think and act 

strategically in front of situations and tasks: reflecting, planning, evaluating and 

rectifying.  

In this way, attitudes acquire special relevance; that is, the form and 

predisposition to confront the situation and carry out the process. Good attitudes 

bring quality to the performance of a task.  

The EU places greater emphasis on the ability to innovate and on accepting 

innovations and the risks of action.  

It is in life that people must be competent, and life-long learning must contribute 

to this: by giving the appropriate tools, promoting reflective practice that 

facilitates later transfer to the various real contexts.  

Once we have defined these competences in the field of education and training, 

we can:  

• Promote them in general: prioritize certain types of activities that we 

know favour them and encourage them to put them into practice so that 

they emerge spontaneously.  

Skills and abilities

Knowing how to doD
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• Teach them explicitly: not assuming that the student body is competent, 

but giving them tools to be what and helping them to reflect on how they 

do it in order to improve.  

• Accompany the acquisition process: through help, constant feedback, 

support and personalised guidance. It is important to follow the process 

of acquiring skills.  

• Monitor their development: check to what extent the learner is competent 

and whether it applies it to new contexts, areas, situations.  

10.2. Green competences 

There was a time when it was thought that only some occupations closely linked 

to the environmental sector should have "green skills". However, the 

commitment to sustainable growth has meant that "greens" (economy, 

employment, skills) require a transversal presence in the different occupations.  

The green strategy has to deal with the “triple bottom line” approach
8
, that state 

the three major values to move to green economy: 

Ä Economy prosperity; 

Ä Environmental quality; 

Ä Social justice. 

 

Picture 2: Triple bottom line. 

                                            
8
  World commission on environment and development - 1987 

ECONOMIC 
PROSPERITY

SOCIAL JUSTICEENVIRONMENTAL 
QUALITY
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Transforming into a green economy will not only create jobs, it will change 

existing jobs. There is a need for general education to undertake environmental 

awareness-raising work. 

‘The European Union (EU) is firmly committed to sustainable development. It is 

a key principle of all its policies and actions. The EU aims to create a society 

which is based on freedom, democracy and respect for fundamental rights, 

fostering equality of opportunity and solidarity within and between generations. 

It will work for the sustainable development of Europe based on balanced 

economic growth and price stability, a highly competitive social market economy, 

aiming at full employment, a high level of education and social progress, and a 

high level of protection and improvement of the quality of the environment’. 

A commitment to sustainable development implies a coherent and holistic 

approach to a diverse and often conflicting set of issues, which include: 

(a) how do we generate wealth; 

(b) how can we improve the quality of life especially for those living in poverty; 

(c) how can we substantially reduce our greenhouse gas emissions; 

(d) how can we conserve the environment; 

(e) how can we minimise the depletion of non-renewable natural resources; 

(f) how do we assess and balance the ‘needs of the present without 

compromising the ability of future generations to meet their own needs’ 

(Brundtland Commission definition; WCED, 1987). 

We remember how in the past the integration of ICT skills in occupations was a 

key and fundamental aspect intimately related not only to productivity and 

business growth but also to the human development of workers. This marked 

their need to be integrated transversally in all occupations, both in those where 

ICTs represent an element of high added value and in those where they make 

the difference between a more effective process or not. 

Now is the time for green skills and their need to be integrated transversally 

into the different training curricula. These competences have to respond to the 

following key issues: 
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- Have to be a competitive advantage for the concept of sustainable 

development; 

- Have to deal with the demands of the market:  environmental awareness 

and policies to sustainable development. 

We have defined green skills “are those skills needed to adapt products, 

services and processes to climate change and the related environmental 

requirements and regulations”. Cedefop defines green skills as “the knowledge, 

abilities, values and attitudes needed to live in, develop and support a 

sustainable and resource-efficient society”. 

The green transition inevitably leads to structural changes in the labour market 

and employment, both between and within occupations. Although occupational 

changes may occur at different rates and in different ways, depending on the 

context, all countries, from the poorest to the richest, and from the least 

economically developed, recognise the importance of environmentally 

sustainable growth. Thus, labour market and skills policies that support this task 

smoothly will be a basic component of green growth strategies.  

 

Picture 3: Structure of competences of Green skills 

The picture above presents the different types of competences that contribute 

to the development of green skills. Thus, we can find three different 

competences categories when we talk about green skills: 
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1. Technical competences, that is those competences related to specific 

tasks in each occupation. 

2. Generic interdisciplinary competences, that is those related to some 

transversal areas of knowledge needed to support any occupation; and 

3. Normative competences, that is, those (also) transversal skills related to 

vision and values needed to reach the goal of sustainable development. 

The structure of these three categories is the starting point of our competence’s 

framework for GLOBE project. 

10.3. GLOBE competences framework 

We have seen in the previous sections the concept of competence and the 

different approaches on green competences, it is time to define the framework 

of competences of the GLOBE project. The previous analysis between the target 

groups has shown us which are the green competencies they consider most 

relevant to be integrated into work-based training. On the other hand, the 

literature on green competences has shown us a method of ranking these 

competences. 

In this way, we have structured the competencies into three broad categories 

as follows: 

 

Competences for action and 

plan competences 
 

Technical competences 

Competences for self 

development  
 

Generic interdisciplinary 

competences 

Competences for environment 

 

Transversal skills to reach 

sustainable development 

 

The following schema represents the different types of competences and the 

components of each of them.



 
 

 

GLOBE Competences and skills framework  112 

NEW SKILLS FOR GREEN JOBS. GAME BASED TRAINING TO 
DEVELOP TRANSVERSAL GREEN SKILLS IN APPRENTICESHIP 
PROGRAMMES 

  

 

 

 

 

Self-develop
Personal competences to contribute to
the successful sustainable environmental
action plan and growth of the
organization and societies.

Environment
Competences to improve the
organisations’ environment promoting
their developing and growth in a
sustainable societies.

Action and 
plan

Competences to promote the
environmental action contributing to the
sustainable societies.
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Ethical thinking
To develop awareness, understanding and
consciousness toward the
biophysical environment and its problems,
including human interactions and effects

Water management
To plan, develop, distribute and optimum use
of water resources under sustainability critera.

Energy management
To plan, develop, distribute and optimum use
of energy resources under sustainability
critera.

Waste management
To treat wastes and offers variety of solutions
for recycling items that don't belong to trash.

Knowledge sharing
To share information or understanding
between individuals, teams, communities or
organizations.

Innovative problem solving
Defining and analysing a problem and find an
effective solution in a quick and timely way,
measuring risks, resources and time required in
a new and original way.

Decision making
To choose the best and sound options among
several ones in order to act and achieve the
objectives in organizational contexts where the
criteria of effectiveness and efficiency do not
exclude the ethical dimension .

Creativity
To solve in a new and original way situations or
problems in the field of environmental
management.
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Action and plan 

Competence Skills Knowledge Attitudes/Values 

Water 
management 

To plan, 

develop, 

distribute and 

optimum use 

of water 

resources und

er 

sustainability 

criteria. 

﹆ Be able to understand the water 

concept; 

﹆ Be able to understand the water cycle 

and its components; 

﹆ Be able to know the processes of 

water use in the working environment 

and propose improvements for its 

reduction; 

﹆ Be able to recognize the 

environmental impact of excessive 

water consumption on the 

environment and the economy of the 

company; 

﹆ Be able to identify areas of 

opportunity where excessive water 

consumption is occurring; 

﹆ Be able to identify water bill data 

from your working environment. 

⎋ Knowing the basic about the 

water (concept and uses); 

⎋ Knowing the water cycle: 

components and processes; 

⎋ Knowing the techniques and 

procedures to rational use of 

water; 

⎋ Knowing the methods and 

techniques to critically 

calculate the consumption of 

water; 

⎋ Knowing the methods and 

techniques to reduce the 

water consumption. 

⇪ Critical thinking; 

⇪ Communication 

with others;  

⇪ Summarizing and 

assessing data; 

⇪ Careful 

observation of the 

environment 

⇪ Apply the basic 

criteria for 

environmental 

sustainability; 

⇪ Learning from 

experience; 

⇪ Communicate 

effectively with 

your peers. 
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Action and plan 

Competence Skills Knowledge Attitudes/Values 

Energy 

management 
To plan, 

develop, 

distribute and 

optimum use 

of energy 

resources unde

r sustainability 

critera. 

﹆ Be able to understand the concept of 

energy and energy efficiency 

management models; 

﹆ Be able to understand the impact of 

energy generation and consumption on 

the environment; 

﹆ Be able to know the source of energy 

used in the working environment; 

﹆ Be able to understand the use of 

energy in the working environment; 

﹆ Be able to identify energy consumption 

in the workplace and areas of 

opportunity to reduce it; 

﹆ Be able to identify and analyse the 

work environment's energy account 

data. 

⎋ Knowing the basic about the 

energy (concept, different use 

and types of energy and energy 

efficiency); 

⎋ Knowing the models of energy 

efficiency; 

⎋ Knowing the details and 

components of energy accounts 

in the working environment. 

⎋ Knowing the methodologies to 

assess the energy consumption 

in the work environment; 

⎋ Knowing the methods and 

techniques to efficiency energy 

use in the working environment. 

⇪ Critical thinking; 

⇪ Summarizing and 

assessing data; 

⇪ Careful 

observation of the 

environment; 

⇪ Apply the basic 

criteria for 

environmental 

sustainability; 

⇪ Learning from 

experience; 

⇪ Communicate 

effectively with 

your peers. 
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Action and plan 

Competence Skills Knowledge Attitudes/Values 

Waste 

management 
To 

treat wastes a

nd offers 

variety of 

solutions for 

recycling 

items that 

don't belong 

to trash. 

﹆ Be able to understand the concept of 

waste (in general) and waste 

generated in the production process; 

﹆ Be able to discern the different types 

of waste generated during the working 

process; 

﹆ Be able to know the concepts of 

Reduction, Reuse and Recycling; 

﹆ Be able to understand the different the 

procedures to separate, recovery and 

prepare waste;  

﹆ Be able to discern between the 

different types of containers used for 

collection and understand the utility of 

the different types of containers used 

for separate collection. 

⎋  Knowing the basic about waste 

(concepts and types); 

⎋ Knowing the principles and 

theories to effective waste 

management (RRR); 

⎋ Knowing the basic on waste 

treatment (separate, recovery 

and prepare). 

⎋ Knowing the waste disposal 

regulations and procedures. 

⇪ Summarizing and 

assessing data; 

⇪ Careful observation 

of the environment; 

⇪ Apply the basic 

criteria for 

environmental 

sustainability; 

⇪ Include 

sustainability 

criteria in the use of 

raw materials; 

⇪ Ethical behavior. 
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Self development  

Competence Skills Knowledge Attitudes/Values 

Innovative problem 
solving 

To define and 

analyse a problem 

and find an 

effective solution 

in a quick and 

timely way, 

measuring the 

risks, resources 

and time required 

in a new and 

original way 

 

﹆ Be able to identify innovative options for 

solving a problem and evaluate the relative 

strengths and weaknesses of each option;  

﹆ Be able to rethink the way things are done; 

﹆ Be able to use a logical and innovative methods 

for organizing and analysing information; 

﹆ Be able to generate solutions; 

﹆ Be able to access and apply knowledge and skills 

from inside and outside your organization; 

﹆ Be able to be ready with alternative strategies; 

﹆ Be able to adapt to changing circumstances; 

﹆ Be able to be adaptable and flexible when 

challenging ideas, seeking solutions, and solving 

problem. 

⎋ Knowing the basic 

theory about decision 

making; 

⎋ Knowing the 

methodologies and 

procedures to support 

decision making; 

⎋ Knowing the different 

possibilities in step-

by-step 

transformation of 

standard critical 

situations in their 

daily work based on 

planning, reasoning 

and innovation. 

⇪ Planning and 

reasoning; 

⇪ Critical thinking; 

⇪ Summarizing and 

assessing data; 

⇪ Learning from 

experience; 

⇪ Communicate 

effectively with 

your peers. 
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Self development  

Competence Skills Knowledge Attitudes/Values 

Decision making 

To choose the 

best and sound 

options among 

several ones in 

order to act 

and achieve the 

objectives in 

organizational 

contexts where 

the criteria of 

effectiveness 

and efficiency 

do not exclude 

the ethical 

dimension 

﹆ Be able to identify the purpose of decisions 

and reduce to more complicated decisions to 

simple steps. 

﹆ Be able to identify the principles to judge 

alternatives and evaluate each choice in terms 

of its consequences. 

﹆ Be able to weigh up the risk involved and 

decided on value. 

﹆ Be able to assume the responsibility for own 

decision; 

﹆ Be able to determine the best alternative and 

evaluate the outcome of his/her decision. 

⎋ Knowing the basic 

theory about decision 

making; 

⎋ Knowing the 

techniques and 

processes to make 

decisions including the 

ethical dimension of 

the process; 

⎋ Knowing the 

methodology to 

determine the best 

alternative; 

⎋ Knowing the tools to 

evaluate the outcome 

of his/her decision. 

⇪ Critical thinking; 

⇪ Analysis and 

planning; 

⇪ Time 

management; 

⇪ Determination;  

⇪ Ethical thinking; 

⇪ Multicultural 

management; 

⇪ Assessing and 

evaluating. 
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Self development  

Competence Skills Knowledge Attitudes/Values 

Creativity 

To solve in a 

new and 

original way 

situations or 

problems in the 

field of 

environmental 

management. 

 

﹆ Be able to identify problems and creating new 

solutions; 

﹆ Be able to seek different points of view: asking 

questions, exploring options, soliciting 

feedback; 

﹆ Be able to approach challenges creatively 

(think outside the box); 

﹆ Be able to look for surprising connections, 

being open-minded, seeking and applying 

knowledge from a wide variety of fields; 

﹆ Be able to encourage individuals and teams to 

bring forwards new ideas; 

﹆ Be able to make easier for groups of people to 

collaborate and deliver new solutions. 

⎋ Knowing the basic 

about creativity 

(concept and approach); 

⎋ Knowing the tools and 

methodologies to 

promote new and 

original ways to 

respond to a certain 

context or to a complex 

problem. 

⇪ Critical and 

ethical thinking; 

⇪ Critical 

information 

management; 

⇪ Multidisciplinary 

approach; 

⇪ Learning from 

experience; 

⇪ Communicate 

effectively with 

your peers. 
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Environment 

Competence Skills Knowledge Attitudes/Values 

Ethical thinking 

To develop awareness, 

understanding and 

consciousness toward the 

biophysical environment and 

its problems, including 

human interactions and 

effects 

 

﹆ Be able to recognize that there is 

an event to which to react; 

﹆ Be able to reason logically, to 

avoid fallacies and 

inconsistences, to clarify and 

analyses concepts and construct 

and assess arguments and 

positions;  

﹆ Be able to take personal 

responsibility for generating a 

ethical solutions to a situation; 

﹆ Be able to counteract contextual 

forces that might lead one not 

act in an ethical manner; 

﹆ Be able to commit with the 

sustainable development 

⎋ Knowing the basic about 

ethics; 

⎋ Knowing decision 

making technical and 

methods basic in values;  

⎋ Knowing the methods to 

acquire basic knowledge 

required to reason 

logically; 

⎋ Knowing the techniques 

and procedures to 

assess ethically any 

decision; 

⎋ Knowing the basic about 

sustainable 

development and ethical 

⇪ Critical thinking; 

⇪ Social 

commitment; 

⇪ Learn from others; 

⇪ Careful 

observation of the 

environment; 

⇪ Care for others; 

⇪ Think on future; 

⇪ Focus on new 

generations; 

⇪ Responsibility 

profitability. 
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Environment 

Competence Skills Knowledge Attitudes/Values 

principles to service the 

community, to respect the 

environmental trends and to 

protect future generations. 

implications in the 

society. 

 

Knowledge sharing 

To share information or 

understanding between 

individuals, teams, 

communities or 

organizations 

 

﹆ Be able to identify, generate, 

share, retain and amply the 

knowledge; 

﹆ Be able to find and keep 

knowledge to update; 

﹆ Be able to appreciate the value of 

sharing knowledge and 

information appropriately and 

participate in activities that 

encourage and facilitate sharing; 

﹆ Be able to look for ideas to 

improve their own knowledge and 

⎋ Knowing the main 

methodologies and 

schemes for knowledge 

sharing; 

⎋ Knowing how assess the 

value of the shared 

knowledge; 

⎋ Knowing the techniques 

to improve the 

knowledge; 

⎋ Communication; 

⎋ Social 

commitment; 

⎋ Learn from 

others; 

⎋ Networking; 

⎋ Actively 

participation; 

⎋ Collaboration; 

⎋ Commitment 

within the 

organization/ 
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Environment 

Competence Skills Knowledge Attitudes/Values 

information capability from their 

teams and wider colleagues. 

﹆ Be able to communicate succinctly 

and effectively and understand the 

risk for failing communicate well; 

﹆ Be able to seek opportunities to 

network and learn from across 

group/organization boundaries; 

⎋ Knowing basic of 

effectively 

communication; 

⎋ Knowing the basic on 

networking. 

Community. 
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