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Executive Summary 

Introduction 

Humanity has been writing a history which cannot sustain its continuation 

indefinitely. Unintended consequences in the name of human lifestyle 

development created the challenge for society to sustain itself throughout 

generations, the so called sustainability challenge. 

Because we live in a complex system there is a need for sustainability 

solutions that are designed to work with complexity.  The Framework for 

Strategic Sustainable Development is a tool that is designed to do so as it 

provides with principles which are used to back-cast from a vision of a 

sustainable future.   

Education for Sustainable “aims to help people to develop the attitudes, 

skills and knowledge to make informed decisions for the benefit of 

themselves and others, now and in the future, and to act upon these 

decisions” (UNESCO 2010).  ESD covers different areas from elementary 

to university education. One of these areas is Technical and Vocational 

Education and training, which is the type of education that emphasizes on 

the application of the skills, knowledge and attitudes required for 

employment in a particular occupation in any field of social and economic 

activity.  

Challenges have been found when integrating ESD into TVET which raised 

our main research question: How can TVET be carried out to help 

society move towards sustainability?  Three sub-questions were raised in 

order to help answer the main research question: 

1. What are the key aspects of a successful TVET for sustainability? 

2. What are the strengths and weaknesses of the current TVET 

approach compared to the key aspects? 

3. What recommendations can be made to TVET organizations to help 

society move towards sustainability? 

Methods 

This research utilized interactive methods to assess TVET. We first used 

content analysis to ground the knowledge around the two researched areas 
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and to build the conceptual framework for a successful TVET for 

sustainability organization. Then we utilized observation (through a field 

trip), interviews with case study organization, survey with their students, 

interviews with other TVET organizations and experts, to learn what  

challenges and barriers are to embed sustainability concepts in TVET and 

what the strengths and weaknesses of the current model are. With all the 

collected data and our personal observations we got to a process of deep 

dialogues, reflections and co-creation to write recommendations for TVET 

organizations how to embed sustainability and potentially help society 

move towards it. The research was divided in 3 phases that allowed each 

step to build upon previous work. 

Results 

PHASE 1: What are the key aspects of a successful TVET for 

sustainability? 

Success for TVET in support of sustainable development is defined as 

developing a workforce skilled for sustainability. TVET develops a 

workforce skilled for sustainability by: 

• Embedding with sustainability knowledge, skills and attitudes;  

• Adopting relevant Pedagogical Approaches; 

• Partnering with key stakeholders;  

• Leading by example 

PHASE 2: What are the strengths and weaknesses of the current 

TVET approach compared to the key aspects? 

Strength was found in TVET organizations applying relevant pedagogical 

approaches. Our findings also showed that shorter vocational programs, 5 

days, present more challenges to embed sustainability knowledge, skills and 

attitudes. Programs which length months or even a year have a greater 

chance to develop long lasting skills and attitudes towards sustainability. 

Also, courses that are built around sustainability have better chance to 

develop sustainability mindsets.  
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One of the major weaknesses is that there are not many TVET 

organizations on the process of reorienting their curricula focused on 

sustainable development. Many of them included stand-alone courses 

related to the environment, but a system thinking approach as well as 

sustainability embedded in all courses is still very incipient in TVET 

organizations.  

PHASE 3: What recommendations can be made to TVET 

organizations to help society move towards sustainability? 

Based on our findings on phases 2 and the challenges presented in the 

introduction recommendations were made to TVET organizations to 

achieve the vision of success presented in phase 1. The recommendations 

are:  

1. Integrate sustainability in the curriculum 

2. Take holistic and multidisciplinary delivery approach 

3. Use a variety of pedagogical approaches 

4. Design life-long learning programs  

5. Use innovative approaches to flexibly deliver TVET programs 

6. Develop courses that meet the local labor market demands 

7. Adopt participative management models 

8. Show leadership in the sustainability practices of the organization  

9. Partner with key stakeholders     

Discussion 

The greatest contribution of our research to TVET was found in the Success 

and Actions level. In the success level this research contributes to giving a 

definition of success to TVET and the key aspects that this encompasses.  

In the Actions level this research contributes with the necessary actions in 

order to reach that success.  Figure 4-1 shows the application of the FSSD 

in TVET. 

The main research question - How can TVET be carried out to help society 

move towards sustainability? - was answered by presenting the four key 

aspects of a successful TVET for sustainability.  By developing the four 

key aspects a TVET organization can help society move towards 

sustainability.  
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The first research question: ‘What are the key aspects of a successful TVET 

for sustainability?’ was answered by presenting a definition of success 

followed by four key aspects 

 

TVET develops a workforce skilled for sustainability by…  

…Embedding TVET with sustainability knowledge, skills and attitudes; 

…adopting relevant pedagogical approaches;  

…partnering with key stakeholders and  

…leading by example. 

 

The strength and weaknesses of the current TVET approach to integrating 

sustainability in their programs show that more emphasis needs to be given 

to delivering concepts that provide a general yet concrete definition of what 

sustainability is. The currently used pedagogical approaches showed 

strength in this area.  Weakness was found in leading by example since 

organizations are only focusing on regular measures for reduction of 

environmental impacts which is no real show of being a leader. 

 

The recommendations presented provide actions to be taken to reach the 

vision of success. However, organizations will have to create their own 

approach in reaching this vision of success depending on the point where 

they find themselves in this journey. 

Conclusion 

Awareness and efforts to reorient TVET to sustainability already exist.  

International organizations, governments, TVET organizations and 

individuals are doing efforts in order to reorient TVET to sustainability.  

However, in the examples where we found this happening there was 

evidence of a lack of clear principles to point out in the right direction. 

Many policies and recommendations were based on simply reducing 

environmental aspects and not focusing on the big picture of the 

sustainability challenge.  SSD provides a good definition for sustainability 

which can be incorporated into TVET in order to point it towards a clear 

and right direction. 
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1     Introduction  

1.1   The Sustainability Challenge  

Before the eighteenth century, society had no idea what the word 

sustainability would mean for the coming centuries.  In those times, people 

usually produced and grew their own food, and made their own clothes. 

There was no electricity in homes and no need for long distance 

transportation. Life happened locally, and the word ‘globalization’ had no 

meaning; nor did words like ‘fossil fuels’, ’technology’, or ‘innovation’. 

With the Industrial Revolution advent, society developed new behavioral 

paradigms and abandoned the old ones. Changes in agriculture, 

manufacturing, mining, transportation, and technology had a profound 

effect on the social, cultural and economic aspects of life in society. Most 

notably, the population’s income and growth had an unprecedentedly 

increase. From the year 1000 to 1820 the advance in per capita income was 

a slow crawl - the world average rose about 50 percent. Since 1820, per 

capita income rose more than an eightfold and population more than a 

fivefold (Maddison 2007, 19). Refer to Table 1-1 for milestones in world 

population growth. 

 

Table 1-1 World Population Milestones 

Source: The World at Six Billion (United Nations n.d.) 

This increment of human population and income, along with the 

disproportional income share, raised a new world scenario. According to 

The World Bank, from 1980 to 2000 the share of global income of the 

bottom quartile of the world’s population fell from 2.5 to 1.2 percent 
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(Worldbank Poverty Net Statistics n.d.). Since that time, major ecosystems 

which are vital for supporting the world’s life forms, are in ‘significant 

decline’ being that one third is ‘in danger’ (UNEP 2005). Natural resources 

are declining and demand for them is incredibly increasing due to 

population growth and our individual consumption driven by income 

increase.  

The Earth’s ecosystem is struggling to maintain its pace of regeneration. 

According to the Living Planet Report, our global footprint exceeds the 

world’s capacity to regenerate by about 30 percent. If society’s demand for 

natural resources continues to increase at the same rate, by the decade of 

2030, we would need the equivalent to two planets to maintain our 

lifestyles (Leape 2008). 

Unintended consequences in the name of human lifestyle development have 

created the challenge for society to sustain itself throughout generations, the 

so called ‘sustainability challenge’. It is important to mention the social 

aspect of the current path of unsustainability: ever-increasing economic 

disparity has been causing social disruptions such as extreme poverty, 

creating barriers that undermine the individual’s capacity to meet their own 

needs. 

1.2   What is Sustainability? 

Although the word sustainability is used in a great portion of the natural 

science literature as well as in the newspapers and global news, the term 

still remains unclear for the great majority of the world’s population. In 

fact, there is no single definition for sustainability. Its definition acquired a 

policy perspective with the publication of the Brundtland’s Report, which 

defines sustainability as: 

“Development that meets the needs of the present without compromising 

the ability of future generations to meet their own needs” (United Nations 

1987). 

Although the definition seems too vague and imprecise (IUCN 2006), it 

helps us bring some understanding of what is behind the wording since 

sustainability is conceptually too broad and because it can mean different 

things for different people in different contexts.   
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An attempt to bring a robust definition to how a sustainable society would 

look like has been developed by a scientific-based exploration that it is 

continually being retested and refined by the collaboration of numerous 

scientists and sustainability practitioners. The description of a sustainable 

society was built based on four system conditions, known as the four 

sustainability principles: 

“...in a sustainable society nature is no longer subject to 

systematically increasing... 

i .....concentrations of substances extracted from the Earth’s crust, 

ii ....concentrations of substances produced by society, 

iii ...degradation by physical means 

And, in that society... 

iv....people are not subject to conditions that systematically 

undermine their capacity  to meet their needs.” 

(Robèrt et al. 1997; Ny et al. 2006) 

We will next explore how sustainability can be approached in a strategic 

framework with the aim to implement sustainable development. 

1.3   Strategic Sustainable Development（（（（SSD）））） 

Strategic Sustainable Development (SSD) is a systems thinking approach 

that is based on scientific principles that was developed based on scientific 

research with the aim of capturing the complexity of sustainability and 

making it manageable to help move society towards a sustainable 

development. The SSD approach provides structure and can complement 

other methods, actions and tools (Robèrt et al 2002).  

The Framework for Strategic Sustainable Development (FSSD) is a five-

level framework for strategic planning for sustainability in complex 

systems.  It is designed to help bring clarity, rigor, and insight to planning 

and decision making to achieve a sustainable society in the biosphere 

(Waldron et al. 2006). The framework starts by defining creating an 

understanding of what the working system is (Systems level).  To do this is 

important to understand concepts like Systems Thinking which is about 

understanding how different parts influence one another within a whole. 

The Success Level is defined by the four sustainability principles 

aforementioned which help to create an envisioned future.  The Strategic 
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level of the FSSD includes the concept of back-casting which means 

planning by placing ourselves in an envisioned future and working 

backwards to the present to find out the necessary actions to achieve to that 

future vision.  The Actions level is comprised of the strategic actions that 

will help us achieve success. The Tools level is the means for executing 

actions; tools are the set of tools that can be used to help develop SSD, for 

example the monitoring tools (please refer to Figure 1-1). 

 

Figure 1-1: (FSSD) Frameworks for Strategic Sustainable Development 

1.4   Education for Sustainable Development（（（（ESD）））） 

“Education is an indispensable element for achieving sustainable 

development” (United Nations 2004, 1). 

1.4.1    What is ESD? 

As with sustainability, there is no one single definition of what Education 

for Sustainable Development (ESD) is.  The United Nations Educational, 

Scientific and Cultural Organization (UNESCO) defines it in these terms: 
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“Education for sustainable development aims to help people to develop the 

attitudes, skills and knowledge to make informed decisions for the benefit 

of themselves and others, now and in the future, and to act upon these 

decisions” (UNESCO 2010).  Ideally, Education for Sustainability is the 

approach that not only provides theoretical information to people about 

sustainability but also gives them practical tools which are used to move 

society towards sustainability.  That is because theoretical knowledge may 

lead to merely having conversations about the topic but not having any  

impact by helping people adopt sustainability practices in their daily lives.   

The Australian Government (Australian Government 2009) has shown 

leadership in the area of ESD and have committed many efforts to 

promoting it.  Evidence of this can be seen in the variety of government 

documents that address this topic. In their National Action Plan for 

Education for Sustainability, ESD is defined by the following principles:  

• transformation and change;  

• education for all and lifelong learning;  

• systems thinking;  

• envisioning a better future;  

• critical thinking and reflection;  

• participation; and 

• partnerships for change. 

ESD involves all areas of education from elementary to university 

education. ESD is not just about formal education but education for 

everyday life at home, work and recreation as well.  ESD is a life-long and 

continuous process (UNECE 2005). 

Many different terms are used to talk about the same topic: education for 

sustainable development (ESD), education for sustainability (EfS), 

environmental education for sustainability (EES) and sustainability 

education (SE). We chose to use the term ESD because it is the terminology 

used frequently at the international level and within United Nations (UN) 

documents. 

The history of ESD can be traced back to the publishing of Agenda 21 in 

1992 (Wals 2009). Please refer to Appendix B to trace back the history of 

sustainable development and ESD concepts. In chapter 36 of Agenda 21 
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(United Nations 2009) on Promoting Education, Public Awareness & 

Training, four overarching goals are stated:  

• Promote and improve the quality of education,  

• Reorient the curricula, 

• Raise public awareness of the concept of sustainable development,  

• Train the workforce  

The first goal refers to promoting lifelong education by acquiring 

knowledge, skills and values needed to improve people’s quality of life.  

The second one refers to reorienting the curricula from pre-school to 

university in order build a sustainable world.  The third goal is self-

explanatory and it is aimed to be carried out in the local, national and 

international levels.  The fourth goal refers to the technical and vocational 

education of workers, especially those in trade and industry sectors in order 

to enable them to adopt sustainable modes of production and consumption.  

It was at this moment that the importance of technical and vocational 

education was seen by the researchers as an important part of  ESD. 

1.4.2   The Decade of Education for Sustainable Development 

UNESCO declared the decade from 2005 - 2014 as the Decade of 

Education for Sustainable Development (DESD). The purpose of doing this 

was to emphasize the importance of education in order to achieve 

sustainable development following up what was started with the publishing 

of Agenda 21. Doing so tied together two areas which are of interest to the 

UN - Education and Sustainable Development. At the middle of the decade 

a report was written sharing progress and challenges in order to generate 

possible actions from the lessons learned up to that moment. In this report 

the importance of vocational education and workplace-based ESD was 

pointed out. At the same time it was called an ‘emerging area’, meaning 

that not much work has been done here yet (Wals 2009). The term for this 

kind of education in the report was Technical and Vocational Education and 

Training (TVET).  

1.4.3   Technical and Vocational Education and Training (TVET) 

To highlight the importance of sustainability vocational training, we recall 

what Agenda 21 states about training: “Training is one of the most 

important tools to develop human resources and facilitate the transition to a 

more sustainable world” (ibid, ch.36) TVET is usually defined as the type 
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of education that emphasizes the application of skills, knowledge and 

attitudes required for employment in a particular occupation or cluster of 

related occupations in any field of social and economic activity.  Different 

terms
1
 are used to talk about it but we have chosen the term TVET because 

it is the one mostly used by international organizations like UNESCO. 

As mentioned above, workforce training is now recognized as highly 

important while previously vocational education was seen as a “secondary-

class” education (e.g. compared to university education). However, there is 

concern that the skills necessary in this new century, especially those in 

new processes and services, are not yet available in general education 

institutions (e.g. schools, universities), especially in least developed 

countries (Fien, Maclean and Park 2009).  That is why TVET is also seen 

as a solution to poverty reduction and economic development.   

It is important that technical knowledge be accompanied with social skills 

in order to build harmonious societies (Wals 2009).  ESD within TVET is 

seen as a means to ensure sustainable lifestyles and occupations through the 

development of knowledge and skills that can meet the needs for a specific 

position in the labor market and result in an overall improvement of the 

quality of life of people (ibid). That is why the role of TVET is to provide 

young people and adults with the life-skills necessary for the labor market 

and also to provide support to keep up with the fast changing market by 

expanding necessary skills and competencies (ibid).   

The more sustainability concepts that workers are exposed to, the better 

chances they will have to change their behavior at their workplace. The 

teaching of such concepts needs to be done before a worker starts his 

profession and it is necessary that continuous training be taken while in the 

profession in order to up-skill and retain workers (UNESCO-UNEVOC 

2009). The UN’s International Center for Technical and Vocational 

Education and Training (UNEVOC) highlights the importance of TVET 

combined with ESD: “The changing nature of the world of work, especially 

due to globalization and technological change, demands that TVET develop 

                                                 

1 These include: Apprenticeship Training, Vocational Education, Technical Education, 

Technical-Vocational Education (TVE), Occupational Education (OE), Vocational 

Education and Training (VET), Professional and Vocational Education (PVE), Career and 

Technical Education (CTE), Workforce Education (WE), Workplace Education (WE) 
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a skilled, committed and motivated workforce that understands how global 

changes impact upon local opportunities for business and industry and how 

these changes impact upon the quality of local social, economic and 

environmental conditions” (UNESCO-UNEVOC 2009).    

During this research we have identified that there is a gap between TVET 

and ESD.  More than a gap there is a disconnection as both topics are still 

mentioned as separate areas and they are not usually put together under the 

same context.  There are already efforts to bring both topics together. 

UNESCO-UNEVOC and the declaration of the Decade of Education for 

Sustainable Development shows these efforts.  In the DESD mid-decade 

report the importance of bringing the concepts Education and Sustainability 

together is highlighted “In the next half of the Decade, we need to focus on 

finding the unifying dimensions in our thinking about ESD and work 

towards identifying ways to translate general themes into particular 

applications responsive to local needs” (Wals 2009, 3). 

In the report accomplishments were also mentioned. Among these, the 

allocation of specific budgets for supporting ESD was mentioned (Wals 

2009). An example of an achievement is the Labor Market Activation Fund 

which was launched by the Ministry of Education and Skills in Ireland.  

The purpose of this fund is “to support training and education programs for 

the unemployed who want to improve their education and skills” (Qualifax 

2011). The fund is aimed to provide education and training to unemployed 

people who are less-skilled, those who previously worked in the 

construction, retail and manufacturing sectors, those who are under 35, and 

also the long-term unemployed (ibid). 

Building on this opportunity our case study organization (Cultivate) was 

able to obtain the previously mentioned fund to create a program combining 

TVET and ESD.  The program is called Green Works (GW). Let us first 

talk about the organization Cultivate. 

1.4.4    Cultivate: the case study organization 

Cultivate is an organization based in Dublin, Ireland, aimed at promoting 

awareness and education for sustainability. Its mission is to respond to 

energy vulnerability and climate change by providing access to the 

knowledge and tools to cultivate sustainable lifestyles and resilient 

communities. It has many partners who are from different places in Ireland 
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that collaborate with Cultivate and jointly share information about each 

other’s work and events.  

For more than 10 years, Cultivate has been established as a worker’s 

cooperative organization, having run a variety of projects over the years 

with a lot of members, attendees and partners. It can be seen as a hub for a 

community of people and activities. By providing the tools and facilities 

that support people’s efforts to become more sustainable, Cultivate aims to 

be an engine of local economy, community building and cultural renewal. 

Cultivate’s facilities are located in the heart of Dublin. There, one can find 

literature to read, courses to take, computers to do research, coffee and 

tables to sit and study or to have a conversation with classmates.  

Cultivate provides different options for attendees. It hosts workshops, 

conferences and courses for people to enhance their awareness of 

sustainability with practical actions that can help society to move towards 

sustainability. Themes addressed include Community Resilience, Green 

Building, Eco Business, Sustainable Land Use, Practical Skills and 

Sustainable Tourism. Cultivate also provides places for meeting or working 

in greenhouses which is called ‘Hot-Desking’ opportunities. The 

Convergence Sustainable Living Festival brings together people from a 

wide variety of sectors to share strategies on how we develop the resilience 

of our communities. Attendees of their courses are able to enhance their 

abilities during individual or group projects. 

1.4.5    Green Works: the case study program 

Green Works (GW) is a nationwide education program, offering free 

courses to jobseekers in the TVET area, with a focus on up-skilling the 

workforce for the growing opportunities within Ireland's Green Economy. 

In the GW program, one can avail a large variety of themed courses, 

FETAC
2
 certificates, workshops, work placements, lectures, and develop a 

network. The GW program is hosted by Cultivate together with NICER 

Training, a private company authorized to provide certificated training by 

                                                 

2
Further Education and Training Awards. FETAC gives awards at levels 1-6 of the National 

Framework of Qualifications in Ireland. 
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FETAC. Together Cultivate and NICER made a combined approach to the 

Department of Education to run programs under the Labor Market 

Activation Fund.  The delivering of accredited courses was a requirement to 

receive the funding. They were successful in receiving the funding after 

applying for a second time, and received 1.6 € million in funding in order to 

train 1,500 people. The program is running for 7 months for the duration of 

the funding from November, 2010 until June, 2011. The GW program is 

made up of mainly Cultivate co-operative members and the management is 

run through NICER. GW is therefore funded by The Department of 

Education and Skills in Ireland through the Labor Market Activation Fund 

with support from The European Social Fund.  

 

There are five hubs that help facilitate the GW training: Cork, Dublin, 

Kilkenny, Sligo and Tipperary which all hold different theme courses. To 

run the hubs in Cork, Kilkenny and Sligo, they have partnered with Syspro, 

Glas Learning and Woodrow respectively in order to provide a place for the 

training to be held since GW needed to be built as a nation-wide program.  

Syspro and Woodrow are both private companies that provide 

environmental consultancy. Glas Learning is a private company that 

provides alternative energy solutions. There is also a small hub in an eco-

village in Tipperary that is managed by a couple of Cultivate members who 

live there. 

 

Green Works offers module based learning across Ireland. Each module 

consists of a series of about 3 to 6 short courses (usually 5 days each) on 

the same topic. It has different kinds of courses which are divided by 

themes or hubs. In total, there about 260 individual courses that are offered.  

The courses divided by theme are: 

● Green Building  

● Business 

● Land Use 

● Practical Skills (from sustainable fashion to food) 

● Tourism  

 

Green Works also offers students the opportunity to complete a FETAC 

Level 5 Major Award in the following subjects: 

● Eco Business  

● Sustainable Tourism 
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GW has recruited a variety of trainers and support people to work as paid 

staff, self-employed consultants, and volunteers. Learners can access 

additional support in each of the Hubs, by inquiring at the Hub Resource 

Centre.  Supports categories include access to computers and the internet, 

assistance in preparing CVs and other job seeker activities, basic skills 

support, communications and work placement guidance, and assistance 

with computer and IT issues. 

1.5   Challenges to integrating ESD into TVET 

“Integrating issues concerning sustainable development, in particular 

Education for Sustainable Development (ESD), in technical and vocational 

education and training (TVET) is a subject that has been on the agenda of 

the UNESCO TVET Program for over a decade”  (UNEVOC 2010, 5). This 

quote reflects that integrating ESD concepts into TVET is not an easy task. 

Two conferences have addressed this particular topic lately. The first one, 

The Second International Congress on TVE held in Seoul, South Korea in 

1999 and an international experts meeting held in Bonn, Germany in 2004 

where the Bonn Declaration was issued.  In both of these conferences the 

challenges to integrate ESD into TVET were addressed.  In 2010 research 

was conducted by UNESCO-UNEVOC in six countries in southern and 

western Africa to study the integration of sustainable development in TVET 

(UNEVOC 2010). 

The latest research indicates that there are six main barriers to integrating 

sustainable development in TVET in the region of the study. They include: 

 

 

 

 

Besides these main challenges access and equity were also mentioned as 

accompanying challenges. This refers to the fact that TVET is not reaching 

marginalized groups like learners with disabilities, women and the 

unemployed. Another challenge mentioned here was the poor commitment 

of businesses sector.  This means that companies do not appreciate the 

crucial need for on-the-job training and do not see it as part of their social 

- misunderstanding of ESD, 

- lack of relevant course 

materials, 

- lack of time to update 

courses,  

 

- lack of staff expertise,  

- lack of institutional drive 

and commitment,  

- awkward fit with subject 

area 
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responsibility. There is also reluctance by employers to take up learners 

with disabilities as they consider them as slow and counterproductive.  

A challenge that came out many times in both the documents from the 

TVET conferences and the UNEVOC study in Africa was the challenge of 

improving the relevance of TVET programs. This refers to the perception 

of the public and governments about TVET. The image of TVET in the 

public arena is that of antiquated ideas of instructor organized training, 

carried out on obsolete equipment, or instruction built upon 20th century 

technology skill sets (Gamerdinger 2010). During meeting of experts in 

Germany, it was stated that the image of TVET needs to be improved and 

the training should be structured so the transition to tertiary education is 

easier (UNESCO-UNEVOC 2005). 

SENAI in Brazil indicated that their challenges are overcoming the 

culture in which the applicant / student seeks training divorced from 

his vocation and / or the need for employers (SENAI 2010). They also 

indicated as a challenge, constant government interference, which is not 

always aligned to industry needs. This is because they receive funds from 

the government which originate from industry taxes (despite SENAI being 

a private institution).  Beside these, they also mentioned the challenge of 

getting the students to understand the necessity and importance of a 

company to being sustainable and, as a collaborator, incorporate attitudes 

that contribute to these goals. 

For GW the greatest challenge is funding as the program depends on 

money from the government to keep it running.  Another challenge they 

face is getting the students to complete the assignments and other 

requirements to receive the accreditation; this could be related to the 

courses being free for students. A challenge for GW is also getting the 

students to have an understanding of sustainability if they only take one 

course (which lasts only 5 consecutive days). 

1.6    Purpose of the research  

It has been discussed that ESD is essential to move towards a sustainable 

society and the importance of TVET’s role within this process. However, 

the identified gap in this area is the disconnection that exists between these 

two concepts. Since TVET has been found to be an important tool to 

support sustainable development, the purpose of this work is to research 
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how TVET can be reoriented towards sustainable development and support 

it in the best way possible. Therefore, our intention with this research is to 

provide TVET organizations, practitioners and related stakeholders with the 

key aspects of a successful TVET which supports sustainable development.  

With the research results we intend to help the reader use these key aspects 

to create TVET programs for sustainability or to evaluate their own results 

in this area, learn from the strengths and weaknesses of current approaches 

and to anticipate both challenges and opportunities in order to build a 

successful TVET for sustainability. 

1.7    Scope and limitation of the research 

Education for Sustainable Development is a very large area of research, 

therefore we focus specifically on Technical and Vocational Education and 

Training as an area of ESD. In this research we did not focus on the internal 

aspects of an organization, even though some of these aspects are 

addressed, but we focus on how TVET organizations are addressing the 

integration of ESD into their programs. The case study for this research was 

Green Works where deeper research was conducted but we also had the 

opportunity to look in a more superficial way to other TVET organizations 

to understand their approach in integrating ESD into TVET in order to be 

able to make general recommendations to organizations working in this 

field. 

1.8    Research Questions  

How can Technical and Vocational Education and Training (TVET) be 

carried out to help society move towards sustainability? 

1. What are the key aspects of a successful TVET for sustainability? 

2. What are the strengths and weaknesses of the current TVET approach 

compared to the key aspects? 

3. What recommendations can be made to TVET organizations to help 

society move towards sustainability? 
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2      Methods 

Research Design 

This research was guided by Maxwell's Qualitative Research Design. We 

chose this model because Maxwell’s Model for Research Design suggests a 

systemic, interactive continuous approach. It allows continuous reflection 

during the research process and results. This model illustrates the fact that 

collecting and analyzing information, developing theory, defining the 

research questions and ensuring validity are processes that occur iteratively 

and simultaneously. With the help of this method, we can answer different 

research questions by the role of each selected method which can bring 

something new to the findings (Maxwell 2005, 3) (Figure 2-1). 

 

Figure 2-1: Interactive Model of Research Design 

Source: An Interactive Approach (Maxwell 2005) 

The research methods applied in this work included: content analysis, 

survey, interview with organizations and experts, interview with the case 

study organization staff, dialogue reflection and co-creation, and 

observation within our group. The method for this study has been 

developed in 3 phases. These 3 phases followed a logical complementary 
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progression that allowed each step to build upon previous work and 

gathered insights along the way (figure 2-2). 

 

Figure 2-2: Research Phases Diagram 

 

2.1   Phase 1: Successful TVET for Sustainability 

Content Analysis 

With the aim to answer Research Question 1, content analysis was done to 

have a deeper understanding of the ESD and TVET concepts, and what 

their applicability to each other and interactions between them are. Various 

sources of the reviewed literature included scientific articles and journals, 

books, lectures, conference reports, thesis works and websites about related 

themes. During this phase, the content analysis focused on internet-based 

search databases, including Google and Google Scholar, ELIN and LIBRIS. 

The search terms were: education for sustainability, vocational training for 

sustainability, ESD, TVET, TVET organizations, TVET for sustainability, 

green skills, sustainability skills, and green jobs. The main sources of the 

research at this point of the study were: UN’s International Center for 

Technical and Vocational Education and Training (UNESCO-UNEVOC) 
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documents, CEDEFOP – European Center for the Development of 

Vocational Training, documents from the 2nd International Congress on 

Technical and Vocational Education, held in Seoul, 1999,  the International 

Experts Meeting about Learning for Work, Citizenship and Sustainability, 

held in Germany, 2004, and the Australian Government documents on 

green skills and vocational training. 

Discussions, reflections and co-creation 

After content analysis around ESD and TVET, extensive discussions and 

reflections around our findings were done in order to identify the aspects of 

a successful TVET for sustainability. 

Interviews with experts 

A semi-structured questionnaire was sent through e-mail to 7 experts from 

both the ESD and TVET fields (refer to Appendix G). The objective was to 

gather thoughts around how to reorient TVET for sustainability, what the 

key aspects of a successful TVET for sustainability would be, and the 

challenges and barriers to achieve it. One expert from the ESD arena 

responded to the interview. 

2.2   Phase 2: Strengths and weaknesses of current TVET  

Field Trip - Observation 

A field trip to Ireland was done by two of us to visit Green Works, the case 

study program. One week was spent there interviewing the staff, observing 

and participating in some trainings sessions and applying surveys to some 

learners. 

Interviews with the case study organization and survey with students 

A semi-structured questionnaire was used to interview 6 people from GW 

staff: 2 managers, 2 teachers and 2 administrative staff. From the 

participation in some trainings sessions, it was possible to observe, interact 

and survey the students. Sixty 60 students from different courses were 

surveyed. The surveys were taken through a written questionnaire that was 

answered in pairs (refer to Appendix D). The intention was that each pair of 

students, through dialogue, could reflect on the program impact for their 

lives and their way of thinking. The same questionnaire applied to the GW 
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staff was sent to other TVET organizations with the aim of assessing their 

current reality through the lens of the successful TVET for sustainability. 

Interviews with organizations and experts 

A semi-structured questionnaire was sent through e-mail to three TVET 

organizations (listed below) in addition to the case study organization 

which was assessed during the field trip (refer to Appendix C): 

● Green Works – Ireland 

● Green Skills – Australia 

● SENAI – Brazil 

● INTECAP – Guatemala   

 

The purpose was to learn about the current realities of TVET organizations 

analyzed through the lens of the key aspects of a successful TVET for 

sustainability. 

The semi-structured questionnaire mentioned above was sent through e-

mail to 7 experts from both ESD and TVET fields (refer to Appendix F and 

G) to ask them their thoughts about the strengths and weaknesses of current 

TVET organizations. One expert from ESD arena responded to the 

interview. 

Content Analysis 

We used content analysis, provided that the Six Case Studies from Southern 

and Eastern Africa presented by UNESCO-UNEVOC who have done a 

robust research in five different African countries (Mauritius, Botswana, 

Malawi, Zambia and Kenya). It helped us to have a broader perspective of 

the strengths and weaknesses of the TVET sector and helped complement 

our findings in Green Works and other interviewed organizations. 

2.3   Phase 3: Recommendations  

Discussions, reflections and co-creation 

Using all the collected data that came from interviews with TVET 

organizations, content analysis, and our observations during the field trip, 

the group went through a deep process of discussions, reflections and co-

creation to come up with some recommendations that would enable TVET 
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organizations to fill in the common gaps and overcome the challenges and 

barriers to achieve a successful TVET for sustainability.  

Content Analysis 

We also based our outcomes on the recommendations from the final reports 

of two international conferences held by UNESCO: the Second 

International Congress on Technical and Vocational Education, held in 

Seoul, 1999 and the International Experts Meeting about Learning for 

Work, Citizenship and Sustainability, held in Bonn, 2004. The outcomes of 

both conferences brought robust recommendations to the TVET sector to 

embed education for sustainable development within its curricula. 

 



19 

3     Results 

The results of this research will be presented within the context of the 

secondary questions, following the structure of the three phases described 

on the Methods section. 

The Framework for Strategic Sustainable Development (FSSD) was used as 

a background instrument to support our discussions as we went through this 

research. This tool helped identifying the key aspects to success and the 

gaps to achieve it (recommendations) within its boundaries.  

PHASE 1 

3.1   What are the key aspects of a successful TVET for 
sustainability? 

Based on deep content analysis from the field and conference proceedings 

discussing how the TVET sector can help to build a sustainable society, 

four key aspects were identified as the minimum conditions to reorient a 

TVET organization towards sustainability (Figure 3-1): 

 

Figure 3-1: Key aspects of a successful TVET for sustainability 
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In order to answer this question we must first define what success means in 

the context of TVET.  The role of TVET organizations is to provide people 

with the necessary skills to carry-out certain tasks or a profession.  This is 

achieved by the development of skills. The OECD defines workforce 

development as: “The comprehensive management of human resources so 

as to better meet the demands of a global economy at both the national and 

local levels, through improving economic competitiveness and social 

cohesion” (OECD 2008, 11). According to the Ministerial Council for 

Vocational and Technical Education (MCVTE) in Australia, Workforce 

Development is “a comprehensive approach to addressing skills and labor 

requirements” (MCVTE 2009, 4). When talking about success in TVET for 

sustainability we can say that it is developing a workforce skilled for 

sustainability. What this means is to say that TVET develops the 

knowledge, skills and attitudes (KSAs) that are necessary to live in a 

sustainable society. 

Having defined what success means, there are four key aspects (Figure 3-1) 

that a TVET must have in order to successfully support strategic sustainable 

development.  These four key aspects (and sub-aspects) part from the above 

definition of success and are presented in Figure 3-1.  A description of each 

of the key aspects is presented next. 

3.1.1   Embedding sustainability knowledge, skills and attitudes 

The development of KSA’s is a common approach in TVET.  A TVET for 

sustainability prepares the new generation of workers and the existing ones 

with sustainability skills, knowledge, values and attitudes that support 

sustainable development. The development of KSAs as a whole is an 

important aspect in TVET due to the nature of it being practical. 

Coincidentally in ESD, the development KSA’s is a common topic as well 

since ESD deals with how we can live in a sustainable manner.  

In our research, it was found that in literature there is overlap among the 

use of the terms and sometimes it can be difficult to differentiate whether 

something is either a skill, knowledge or an attitude.  For example the 

Australian government gives the following definition: “Skills for 

sustainability, also known as green skills, are the technical skills, 

knowledge, values and attitudes needed in the workforce to develop and 
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support sustainable social, economic and environmental outcomes in 

business, industry and the community” (COAG 2009).  

In our research we have done our best to differentiate each category –

knowledge, skill or attitude, but in some cases you will find that a concept 

might fall into two categories due to the fact that it can be developed as a 

theoretical concept, in a more practical way as a skill, or internally as an 

attitude or value. This clarification will help the reader focus on the main 

point and not pay attention to subtle differences. 

Svanström, Lozano-Garcia, and Rowe (2008) address the KSAs for 

sustainability with the idea of Learning Outcomes (LO) which students 

need to attain at the end of their studies in order to support sustainability. 

They make an emphasis in the development of skills such as critical 

thinking, communication, and finally different attitudes and values, in order 

to become change agents.  They highlight as important: knowledge of the 

environmental, economic, and social issues related to sustainability, the 

attitudes to support the actions of a change agent based on a value system 

and self-concepts and the skills to have the proper abilities to create change. 

The idea of interdisciplinary education is presented as important as well.  A 

complete list of these LOs can be found in the Appendix A. 

Integrating sustainability knowledge 

There is a great amount of knowledge that is related to sustainability and 

even though having a multi-disciplinary approach is necessary a student 

could never know everything related to sustainability. It is to our belief that 

there are essential concepts that a student needs to know in order to support 

SSD.   

These overarching concepts are presented below, along with a compilation 

of complementary concepts divided by category. The overarching concepts 

cover every area of sustainability which provide the basic understanding of 

what sustainability is. Please refer back to section 1.3 to obtain more 

information of each overarching concept.  
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Economic Social 

Economic literacy Carrying capacity Interdependence Social Capital

Sustainable 

production
Eco-space 

Environmental 

management system
Gender equality

Sustainable 

consumption
Ecological footprint 

Local-global links: related to 

production-consumption
Human Needs

Small enterprise 

management 
Industrial Ecology

The 5 Rs: Reduce, reuse, 

renew, recycle and rethink.

Power, structures of 

inequality, and social 

systems that govern 

individual and communal life

Entrepreneurship Natural resource accounting Biodiversity Teamwork at the workplace

Innovativeness Eco-efficiency Interspecies equity Relations at the workplace

Accountability Life cycle analysis Intragenerational equity Safety

Natural capitalism Land use Intergenerational equity Citizenship

Cultural Diversity

  • Back-casting from principles      • Systems Thinking       • Triple Bottom Line  

Environmental

Overaching Concepts

• Strategic Sustainble Development         • FSSD        • Four Sustainability Principles

 

Table 3-1: Concepts relevant to sustainability in TVET (Fien, Maclean and 

Park 2009) (UNEVOC 2010) (Svanström, Lozano-Garcia and Rowe 2008). 

Providing skills for sustainability 

Skills for sustainability are the practical skills which TVET should deliver 

to students in order for them to overcome the sustainability challenges in 

their particular profession. As with knowledge of sustainability related 

concepts, the skills that will help support sustainable development are many 

and vary from profession to profession. To make this research 

comprehensive the skills presented in this section are the ones found to be 

the most important and generic ones.  

The European Centre for the Development of Vocational Training –

CEDEFOP - distinguishes three categories of skills: Core skills, which are 

the fundamental skills to develop a profession; Generic skills such as 

management, leadership, communication; and Generic Green skills such 

as systems thinking, improving resource efficiency in the workplace and 

understanding environmental legislation.  
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Under the Generic and Generic Green skills, the International Society of 

Sustainability Professionals (ISSP) conducted a research study in 2010 with 

experts, organizations and practitioners on the skills which they recognize 

to be essential to practice sustainability (Willard 2010). They categorize 

skills as hard and soft skills
3
 and these are rated in order in which they were 

indicated to be of more importance. The report also states “One of the most 

striking findings of our study, [...] is that larger organizations prize internal 

communication skills (or, otherwise interpreted, they recognize internal 

communication as a stumbling block for implementing sustainability 

programs, so relevant remedial skills would be highly valued). In contrast, 

smaller organizations are more concerned with external stakeholders and 

influencing change outside the organization” (Willard 2010, 28). 

A compilation of the most important skills for sustainability is presented in 

Table 3-2. This table includes results from the above studies and is 

presented in the ranking found by the ISSP (in italics) along with other 

skills covered by other studies.  The third column represents the combined 

rating between hard and soft skills. 

                                                 

3 Hard skills are the ones which represent the minimum skills necessary to do a job; they 

are usually related to the Intelligence Quotient of a person. Soft skills are the ones which 

are related to the Emotional Quotient such as personality traits, social skills, language and 

communication. 
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Ranki
ng

Hard skills Soft skills Overal Rating

1 Strategic planning
Communication with internal 

stakeholders

Communication skills (written & 

verbal)

2 Systems thinking Problem solving Technical expertise

3 Project Management
Inspiring and motivating 

others

Sustainability principles, best 

practices and trends

4 Financial analysis / ROI
Communication with external 

stakeholders
Industry knowledge

5
Auditing (Greenhouse Gas 

(GHG), sustainability)
Flexib ility and adaptab ility Consensus facilitation

6

Policy expertise (rel. to environ. 

compliance or natural resource 

mangt.)

Team building and 

collaborating
Systems thinking

7
Life cycle costing and/or life 

assessment

Influencing change within your 

organization
Persuasion/influence skills

8 Risk assessment
Estab lishing and managing 

priorities
Analytical skills

9
Sustainability accounting and 

reporting
Consensus building Change management

10 Vendor management
Innovating / re-thinking the 

business
Basic business knowledge

11
Technology and/or engineering 

expertise

Facilitating and/or training 

groups
Interpersonal skills

12 Scientific expertise
Networking with external 

colleagues
Strategic thinking/visioning

13 Process management
Influencing change outside 

your organization
Organizational skills

14
Information, Communication and 

Technology

Networking with internal 

colleagues
Creative thinking/creativity

15 Entrepreneurship Creativity Business case for sustainability

16 Bussiness Management Critical Judgement Project management skills

17 Quality control Transformative Learning Leadership

18 Marketing Life-skills
Regulatory expertise (e.g. 

environmental/waste/water)  

Table 3-2: Skills for sustainability (Willard 2010), (CEDEFOP 2010), 

(Svanström, Lozano-Garcia and Rowe 2008), (Fien, Maclean and Park 

2009), (UNEVOC 2010) 

Promoting attitudes for sustainability  

Having the necessary knowledge and skills for sustainability is not enough. 

That is why attitudes towards reaching sustainability need to be developed 

by students as well. Attitudes are based on values and the worldview which 

an individual carries on through his/her life. TVET organizations should 
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promote those attitudes which will enable their students to feel empowered 

to successfully support sustainability in their careers.  

The MCETEE states “Our greatest challenge is to ensure all learners 

commit to sustainable practice in their workplace and community; our 

greatest opportunity is to empower our practitioners, to ensure our learners 

actively embrace sustainable practice” (MCTEE 2010, 8). To overcome this 

challenge it is necessary to reflect on the values and principles on which we 

base our decisions and actions (Fien, Maclean and Park 2009).  The study 

conducted by UNEVOC in Africa also states “A high proportion of the 

respondents [staff in TVET organizations] have identified right attitudes 

and responsibility towards sustainable development as one of the key 

factors that graduates might need to live and work in a sustainable way” 

(UNEVOC 2010).  

TVET organizations should promote the development of attitudes which 

will translate into the adoption of sustainability practices by students in 

their profession. Table 3-3 presents a summary of the most important 

attitudes found which TVET organizations should help develop in students 

to translate the previously presented knowledge and skills into practical 

action.  

Work by oneself (self-discipline)  
Engage in self-assessment, self-reflection, and 

analysis

Work with others in teams Manage change

Work with integrity and honour, with honesty, 

punctuality and responsibility; 
Create a stimulating and supportive environment

Adapt to varying situations; know and understand 

problems and issues; and work out solutions 

creatively

Appreciation of the importance of social, 

environmental and economic contexts

Peacefully resolve of conflicts Ownership and entitlements

Have a good grasp of the reality of the world, of 

oneself and of others
Quality consciousness and appreciation of quality

Continue learning and pursue lifelong education 

in a learning society
Passion

Persistence Entrepreneurial spirit

Attitudes for sustainability

 

Table 3-3: Attitudes for sustainability (Fien, Maclean and Park 2009) 

(Willard 2010) (Svanström, Lozano-Garcia and Rowe 2008) (UNEVOC 

2010) 



26 

Certainly the way the TVET is delivered has a great influence in the 

adoption of sustainability practices and that is why “programs should 

encourage students to reflect upon their own values, how they affect 

lifestyle choices and the social, economic and environmental impacts that 

would result if everyone in the world believed and acted as they did” (Fien, 

Maclean and Park 2009, xxix).  What is being delivered in TVET is just as 

important as how it is delivered.  

3.1.2   Adopting relevant pedagogical approaches 

As largely mentioned before, society needs for TVET to be reoriented to 

address the challenges which the world actually is facing to achieve 

sustainability. Not only the educational contents are essential but also how 

the information is delivered is crucial to determine its success in fostering 

cultural transformation towards a sustainable society. The links between all 

the different levels of the educational system, the content of courses, 

teaching strategies in the classroom, teaching and learning techniques, 

research methods, training of trainers, evaluation and assessment  

techniques are all aspects that need to be reviewed (Barcelona Declaration 

2004). According to the official UNESCO strategy for the DESD two 

pedagogical interpretations of ESD can be distinguished (UNESCO, 2009): 

1) ESD as a means to transfer the appropriate sets of knowledge, attitudes, 

values and behavior;   

2) ESD as a means to develop people’s capacities and opportunities to 

engage with sustainability issues so that they themselves can determine 

alternative ways of living. 

Whether it is refocusing education on the acquisition of knowledge, skills 

and values or building capacity, what is crucial is that TVET is able to 

develop learners to be better prepared for coping with the rapid 

technological changes in the new green economy and simultaneously 

enable individual transformational change towards sustainability. 

As compiled by Missimer and Connell, the following pedagogical 

approaches are the most discussed in the field as being the most effective 

ones to develop skills and expertise surrounding leadership for sustainable 

development (Missimer and Connell 2010). A successful TVET for 

sustainability should include as many as possible of these approaches:  
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Lifelong Learning - this concept is being largely emphasized in both ESD 

and TVET related literature and forums bringing the idea that in the present 

days learning cannot be limited to official education in younger years but 

that it should take place at all ages in all different education instances: 

formal, informal and non-formal. The ever-increasing need for an up-

skilled, re-skilled and multi-skilled workforce for sustainability demands 

lifelong learning is a key element of TVET. 

Learners need to be up-skilled to take on higher value-added tasks so that 

they can be more productive. They need to be re-skilled to take on new 

tasks so that they can broaden their capabilities. And they need to be multi-

skilled to take on multiple tasks so that they can be more flexible and 

responsive to the labor market (NTUC 2010).  

The lifelong learning continuum will be best sustained if there is a diversity 

of delivery mechanisms. Innovative approaches to flexible delivery of 

TVET including the use of information and communication technology and 

distance learning should be particularly welcomed (UNESCO 1999). 

Social or Collaborative Learning - It focuses on the idea that the most 

appropriate learning environment happens when people are learning with 

and through others by continuous interactions (Bandura 1977; Bandura and 

Walters 1963). Only within such an environment it is possible for a learning 

society to happen. Lipman brings the idea of collective learning as: “to 

explore possibilities, to discover alternatives, to recognize others 

perspectives and to establish a community of inquiry” (Lipman, Sharp and 

Oscanyan 1980, 14). The challenge of using TVET as an effective tool for 

education for sustainable development can be achieved in a more efficient 

way if the learning process can transcend the individual learning by 

fostering reflective and critical thinking as well as collective knowledge, 

skills and values. 

Problem-based Learning (PBL) - is a teaching technique that uses 

problem-solving as the basis for student learning. The technique is student-

centered with teachers taking the role of a facilitator. Its general aims are to 

construct a knowledge base, develop problem-solving skills, teach effective 

collaboration and provide the skills necessary to be a successful lifelong 

learner (Beringer 2007). According to Walton and Mathews (1989), PBL 

provides constant, iterative practice of a logical, analytical, and scientific 

approach to problem solving that yields effective reasoning skills. 

Foremost, PBL promotes the idea that nothing is ever learned to finality, 
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that interdisciplinary learning coincides with solving the complex 

interrelated problems of sustainability, that there exists too much for any 

one person to learn, and that tasks need to be shared among students (Ryu 

and Brody 2006). 

According to the responses received from the survey with the students from 

Green Works it is a very powerful tool to learn and engage people. This 

will be largely explored in the discussion session. 

Active and Experiential Learning - it relates to the responsibility of the 

learner for their own learning, or else, the active participation of the learner. 

While traditional teaching is basically seen as the act of dispatching the 

information from the teacher who knows to the student who must learn, 

active learning is seen as teaching strategies resulting in student activities 

(De Graaf n.d.). However, the degree of active involvement of the learner 

can vary depending of the teaching methods in terms of self-experience 

level that is incited (De Graaff & Longmuss 1999). As De Graaf mentions, 

methods of active learning can be among others: individual assignments, 

resulting in self-study, small groups to work with projects and assignments, 

stimulating collective learning, simulation games to develop decision-

making skills and also peer review, pair shares, role playing, debate, case 

studies, and cooperative learning (Bonwell & Eison 1991). 

Many argue that this is a very effective method to lifelong learning. Stanley 

and Plaza add that “students learn most successfully when they are 

personally involved … [and] when knowledge is attained through a 

discovery process” (Stanley and Plaza 2002, 90). Through active learning, 

students have a broader understanding that complex issues do not have 

simple, one-dimensional answers; rather, solutions occur in a multi-

dimensional space where variables are not as independent as they appear. 

Internationalizing the curriculum by including examples helps prepare 

students for employment in a globalized world (Haigh 2002)   

Transformational learning - Mezirow defines it as "becoming critically 

aware of one's own tacit assumptions and expectations and those of others 

and assessing their relevance for making an interpretation" (Mezirow 2000, 

4). Transformational learning often involves deep, powerful emotions or 

beliefs, and is evidenced in action (ibid, 8). Carolyn Clark writes that: 

“Transformational learning produces more far-reaching changes in the 

learners than does learning in general, and that these changes have a 

significant impact on the learner’s subsequent experiences. In short, 
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transformational learning shapes people; they are different afterward, in 

ways both they and others can recognize (Clark 1993, 47). 

Transformational learning is critical for the success of a TVET for 

sustainability.  The highest level of learning happens with the "perspective 

transformation”, which takes place in three dimensions: psychological - 

changes in understanding of the self, convictional - revision of belief 

systems, and behavioral - changes in lifestyle (ibid). 

Empowerment - Empowering means enabling someone to act.  It is 

essential as a result of any learning process, most particularly when 

referring to education for sustainable development. The recommendations 

report from the 2nd International Congress on Technical and Vocational 

Education (TVE), Seoul, affirm that “TVE must [...] encompass 

inclusiveness and wider access, a shift to human development needs and 

empowerment for effective participation in the world of work” (UNESCO 

1999). The ever-increasing sustainability challenge demands that learning is 

always linked to action and that learners feel empowered to do something 

about it. 

Dialogue Education - Learners are invited to actively engage with the 

content being learned rather than being dependent on the educator for 

learning. Ideas are presented to learners as open questions to be reflected on 

and integrated into the learner's own context (Vella 2004). It shifts the 

focus of education from what the teacher says to what the learner does, 

from learner passivity to learners as active participants in the dialogue that 

leads to learning. It takes advantage of the fact that adult learners are 

professionals and decision makers in their learning process while providing 

enough rigor in the design so that everyone can clearly evaluate what they 

have learned (Global Learning Partners, 2007). Dialogue education conveys 

to an important approach to TVET being that both are specifically focused 

on adult’s education. 

Constructivist Approaches - “Learners construct knowledge with their own 

activities, building on what they already know. Teaching is not a matter of 

transmitting, but of engaging students in active learning, building their 

knowledge in terms of what they already understand” (Biggs and Tang 

2007, 21). The theory of the constructivist approach assumes that learners 

achieve their best cognitive learning when the experience of learning comes 

through a process of generating knowledge and meaning from the 

construction of and the confrontation with their experiences.    
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TVET for Sustainability will certainly achieve more concrete results in up-

skilling the workforce by applying the constructivist approaches with a 

student-centered process where the learners are facilitated by the trainer to 

construct their knowledge through active, problem-based and collaborative 

learning. The ultimate goal is that TVET succeed in delivering a lifelong 

learning that will be meaningful and transformational for the learner. 

Education for the new human-centered development paradigm - It is 

widely recognized that skills development for employability and TVET 

have an important contribution to make in achieving MDGs (UNESCO-

UNEVOC 2009), with an emphasis on poverty alleviation, literacy, 

housing, water security and environmental protection.  

Whatever is the applied pedagogical approach, TVET for sustainability 

should aim to instill a trans-disciplinary and community-oriented way of 

thinking, that enables the learner to feel responsible and empowered to be 

part of a workforce within the new human centered development paradigm. 

3.1.3   Partnering with key stakeholders 

Building partnerships with key stakeholders is an essential component in 

implementing sustainable development principles (Chinien 2003). Forward-

thinking public policies remain critical in fostering and guiding the process 

of TVET. Governments at the global, national, and local levels must 

establish an ambitious policy to support and reward sustainable economic 

activity. Timely action on the scale needed will occur only with a clear set 

of targets and mandates, business incentives, public investment, sharing of 

green technologies, and scaling up and replicating best practices through 

genuine public-private partnerships. (Renner, Sweeney and Kubit 2008). 

There must be a new partnership between education and the world of work 

to address the need to develop a synergy between the sectors of education 

and industry and the various other economic sectors, to foster the 

development of generic competences, the work ethic, technological and 

entrepreneurial skills, and for conveying human values and standards for 

responsible citizenship. This requires effective partnerships with schools 

and with industry and other economic sectors which embrace shared values, 

shared curriculum, shared resources and shared outcomes. (UNESCO 

1999). CEDEFOP has a similar approach by stating that “skill needs for 

jobs in a low-carbon economy have been taken most prominently by the 

regions, in cooperation with other partners – industry and educational 
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bodies, such as universities and vocational institutions” (CEDEFOP 2010, 

12). 

Partnership coming from the contribution of the voluntary and NGO sectors 

to the provision of TVET must be recognized and supported because it 

constitutes an extremely valuable but often overlooked resource (UNESCO 

1999).  

Other important perspective of the partnership is the cross-sectoral 

approach for identifying and anticipating skills needs for the coming low-

carbon economy, taking into consideration the innovation and job growth 

potential in exploring new markets (CEDEFOP 2010). Collaboration is a 

key word when scaling up TVET at regional and national levels. Creating 

networks of regional training centers, coordinated nationally to create 

synergies and disseminate such best practices, would improve input for 

course design and mobility of workers between regions (ibid). 

Offering Inclusive and accessible TVET programs 

As mentioned in the recommendations of the Second International 

Congress on Technical and Vocational Education, held in Seoul, 1999 by 

UNESCO, a new holistic approach is required, incorporating general 

learning and vocation education to enable the learner of the twenty-first 

century to stay in a lifelong continuum of knowledge, values, attitudes, 

competences and skills with the ultimate goal to lead the creation of a 

learning society (UNESCO 1999). Indeed, the creation of a learning society 

will only happen if this holistic approach is inclusive, comprehensive and 

equitable of opportunity for all in both the formal and informal sectors of 

economy.  

Special efforts are needed to reach all different groups of people within 

society. Different groups should include a list of recognized marginalized 

groups, such as the unemployed, early school leavers, out of school youth, 

those disadvantaged by distance and location, rural populations, those in the 

midst of urban despair and populations engaged in informal labor markets 

with poor working and living conditions (ibid). The Australian Ministerial 

Council for Tertiary Education and Employment mentions that “when 

considering the impacts on and needs of vulnerable people of working age 

and communities most affected by climate change, it is important that 

actions under the Green Skills Agreement complement efforts by 
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governments in existing environmental, educational and workforce policies 

and programs” (MCTEE 2010, 7). 

It is also very important to consider the equity issues with regard to 

minorities as well as gender. Yet according to the 2nd International 

Congress, in Seoul, the under-representation of women in TVET is of 

particular concern. There are some traditional perceptions about what are 

the appropriate roles for men and women in the workplace, and this should 

be challenged. TVET must offer gender-inclusive learning programs, 

including measures to attract women into previously male-dominated 

training and careers and vice-verse (ibid). Racial and ethnic minorities still 

face some difficulty in having access to apprenticeship programs for skilled 

trades. Those who had been neglected by the current labor market, for 

reasons related to discrimination or lack of skills, resources, or 

opportunities, need to be included in the TVET for sustainable 

development, in order to guarantee their place in the new green economy 

(UNEP 2008). 

Considering local context  

For a successful TVET for sustainability it is essential to consider the local 

context.  As mentioned on the final report of the Conference for Work, 

Citizenship and Sustainability, held in Bonn, 2004, “sustainable 

development is best understood as a continuing and holistic process of 

change that takes place within the local context needs and priorities, 

involving the cooperation of the entire community” (UNESCO-UNEVOC 

2005). The Bonn Declaration continues stating that there is a need to “re-

orient education and training systems to address sustainability concerns 

through coherent policies at national and local levels” and that there was a 

need to “develop and implement education for sustainable development 

(ESD) policies through coordinated inter-sectoral/inter-ministerial 

approaches that also involve business and the corporate sector, civil society, 

local communities and the scientific community.”  National policies should 

be developed and implemented to guarantee that a robust and consistent 

program for TVET is spread nationwide, but it is the collaboration among 

local governments, education bodies, local communities and local business 

that will create the labor market opportunities for those up-skilled people 

that are coming out of TVET programs.   

Local governments are powerful stakeholders in local economy. They are 

responsible for building and maintaining the infrastructure that is 
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fundamental for the economic activity. Guided by national policies and 

driven by local economy, they can play a critical role to attract investments 

of key sectors of the industry to a specific region and they can fund specific 

programs to promote TVET for sustainability. The chapter 28 of Agenda 21 

entitled ‘Local Authorities' Initiatives in Support of Agenda 21’ indicates 

that “local authorities [...] assist in implementing national and sub-national 

environmental policies. As the level of governance closest to the people, 

they play a vital role in educating, mobilizing, and responding to the public 

to promote sustainable development”  

It is also important to take into account the local context aspects in order to 

focus on the development of skills that are relevant to the local community.  

An example of this would be to develop different skills for the urban and 

rural areas. That is why “effective workforce development approaches have 

the potential to lead to both economic prosperity and social cohesion” 

(MCVTE 2009, 4). 

3.1.4   Leading by example 

The dictionary defines the word lead as: “1. to go before or with to show 

the way; conduct or escort.” “3. to influence or induce; cause” 

(Dictionary.com 2011). 

Leading by example means that what is being taught is not just words but it 

is reflected in actions. It means that the organization goes before and shows 

what moving towards sustainability looks like in order to influence others 

to move in the same direction. On this subject John Quincy Adams, the 6
th 

US President, once said “If your actions inspire others to dream more, learn 

more, do more and become more, you are a leader.” In simple words 

leading by example means walking the talk.  

A TVET organization cannot simply integrate sustainability into their 

programs because it is becoming a popular topic or because of government 

requirements, it must be a decision that comes from within the organization 

to adopt sustainability attitudes, values and practices.  

Showing leadership and innovation in sustainability 

TVET organization can lead by example by showing leadership and 

innovation in sustainability practices.  To do this, organizations need to 

create a shared vision.  This shared vision must be connected to its 
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member’s personal vision (Senge 1990). In order to move from just 

compliance to commitment to the shared vision this one needs to be co-

created (ibid). The shared vision should also include the organization’s 

Core Ideology (core values and core purpose), which is the part of the 

vision which remains unchanged in time, and an envisioned future which 

formed of 2-3 big audacious goals and a vivid description (Collins and 

Porras 1996). The core ideology is essential for an organization because 

this will reflect the organization’s particularities and goals. Co-creating an 

envisioned future will allow the organization to backcast from this vision 

and take strategic steps to reaching it. Ultimately, the shared vision should 

be built around the definition of success presented here where sustainability 

is defined by the four sustainability principles. 

After creating a shared vision an organization can move towards it with 

solid steps and show leadership and innovation in sustainability which more 

than a destination is a journey.  In this journey the organization will have to 

practice disciplines like Systems Thinking which will help it get a better 

understanding of the interconnectedness of the earth’s system to approach 

the sustainability challenges in a more strategic way looking for upstream 

solutions instead of just reacting to events (Senge 1990).   

Becoming a learning organization in which lessons learned are shared and 

everyone inside the organization grows together is essential as well.  This is 

achieved by practicing the discipline of Team Work (ibid). This also means 

create proper environments for this to happen, which means adopting 

participative management models where dialogue is encouraged. 

Having skilled trainers in sustainability 

Showing leadership and innovation in sustainability will inevitably lead 

TVET organization to having skilled trainers in sustainability; what 

CEDEFOP emphasized as important: training the trainers (CEDEFOP 

2010).  This is totally logical if we think that they are the ones delivering 

the knowledge, acting as coaches in the journey that students need to take 

to develop the knowledge, skills and attitudes for sustainability. CEDEFOP 

also states that currently there is a shortage of teachers and trainers who are 

able to teach new techniques and are aware of environmental issues, 

especially in the sectors of agriculture and construction (CEDEFOP 2010).  

If it is the case, instructors will need to be up-skilled in order for them to 

deliver skills for sustainability (COAG 2009). The process and approach 
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should be similar to the one that students who need to be up-skilled in 

sustainability have to undergo since the trainers will have already the 

necessary core skills in their subject area. Up-skilling also means that 

trainers will also need to be skilled in new teaching and delivering 

techniques, like the ones mentioned in the Relevant pedagogical approaches 

session of this paper, in order to develop some specific skills for 

sustainability. 

PHASE 2 

3.2   What are the strengths and weaknesses of the 
current TVET approach compared to the above findings? 

The interviews with the researched organizations, the field trip to Green 

Works and the content analysis made based on the African studies enabled 

us to have a good picture of strengths and weaknesses of the current TVET 

adopted approaches. Following we will summarize our findings structured 

by organization. 

3.2.1   Green Works 

Embedding sustainability knowledge, skills and attitudes 

Strengths 

One course contains explicitly the sustainability concepts: “Introduction to 

Planning for Sustainability”. This course is offered by GW in partnership 

with Blekinge Technology Institute in Sweden. By interviewing the 

students from this course, we could evidence sustainability knowledge, 

skills and attitudes are delivered in this course. When asked: What 

sustainability concepts have you learned during your training program? 

students answered: “FSSD, 4SPs, Backcasting, ABCD process, systems 

thinking and collaboration.”  

 

Weaknesses 

All other GW courses do not present a direct application of the 

sustainability concepts embedded in Green Works curricula. From the 

survey with the students, there were evidences that some sustainability 

concepts are delivered, such as: systems thinking, entrepreneurship, 

environmental management, appreciation to the importance of 

environmental, social and economic contexts but this delivery is not 
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structured as a formal content in the courses curricula and is dependent to 

the knowledge of the trainer to deliver those concepts. The length of the 

courses (5 days) and their accreditation frameworks are barriers to be 

overcome in order to full embed sustainability knowledge, skills and 

attitudes into their curricula.  

Adopting relevant pedagogical approaches 

Strengths 

GW applies pedagogical approaches that are used in ESD field. Davie 

Phillips, Green Works staff from Cloughjordan’s hub, indicated they apply 

the constructivist pedagogy, building a collective learning. He mentioned 

techniques like World Café and Open Space from The Art of Hosting as 

examples of raising the collective learning within their learners (Phillips 

2011).  Ben Whelan, the head of Cultivate, mentioned the application of 

active learning and empowerment: “Permaculture course encourages people 

to build a project - awareness leading to action. Awareness leading to 

agency, association, and then to action - closing the loop” (Whelan 2011). 

Their students evidenced that the relevant pedagogical approaches to ESD, 

such as collaborative learning and dialogue education are present in TVET 

also. Some of the received feedbacks were: strong collaborative approach to 

learning for participants, open place for discussion, motivation to learn and 

ability to network and learn from each other. 

 

Weaknesses 

As a weakness, GW students pointed out the lack of link between different 

modules and small amount of learning ‘in the field’. They also mentioned 

that GW is classroom-based, not always practical, more hands off, with 

‘power point’ case studies, denoting that there is still room for 

improvement in the application of more active and experiential learning. 

Partnering with key stakeholders 

Strengths 

Green Works program has a strength the partnership in different levels. The 

program started because of the partnership between the national 

government and the organized society, in this case the NGO Cultivate and 

the company Nicer Training, which happened to be with the advent of the 

government funding. The partnership did not stop at this level: because of 

the need to have a nationwide program, Cultivate and Nicer Training 

partnered with other five organizations. As Devyn Olsen, the Nicer 
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Training owner, stated:  “different companies that alone would not apply 

for the fund, but together, they were able to get the funding to deliver this 

initiative, creating the idea of hubs around collaboration” (Olsen 2011). 

Green Works is also a strong in inclusiveness and accessibility. All its 

courses are free and aimed mainly for jobseekers. When asked about the 

strengths of the program, some of the student responses related to this topic 

were: free; different student backgrounds, diversity among the group; no 

qualification restricted; open for everyone; amazing resource for 

unemployed people; good social hub. Being a national program with 5 

different hubs, GW courses are also tailored to achieve rural learners, as 

mentioned by Ben Whelan: “courses are different in the rural hubs than in 

the city (Dublin)” (Whelan 2011). 

Weaknesses 

Although GW is strong in including the unemployed, their weakness stands 

in not having any strategy in making their courses accessible and inclusive 

to other marginalized groups, such as disable people and women.  

Leading by example 

Strengths 

In regards to teachers skilled in sustainability, we had strong evidences 

from our interviews with the staff and also from the surveys from students 

in which 100% of them mentioned that the trainers are skilled in both their 

subject area and sustainability, and that some of them are very inspiring. 

 

Weaknesses 

There are some actions inside GW facilities which can lead us consider that 

they are willing to ‘walk the talk’, such as: recycling bins in every room as 

well as the use of organic products for the coffee breaks and considering 

repairing before buying new furniture. But lose initiatives like these will 

not allow them to lead by example towards sustainability.  

3.2.2   SENAI 

Embedding sustainability knowledge, skills and attitudes 

Strengths 

There is not enough evidence to affirm they are already embedding 

sustainability knowledge, skills and attitudes into their curricula. 
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Weaknesses 

They indicated as a weakness of their program the difficulty to include in 

their curricula sustainability skills which are relevant to the industry. They 

also indicated that their teachers are not skilled in sustainability. This 

allowed us to conclude there is yet a long way for them to get to the end 

state of embedding sustainability concepts in all of their courses. 

Adopting relevant pedagogical approaches 

Strengths 

Fabio Di Gioia, SENAI’s director, indicated their pedagogical approaches 

to be experiential and problem-centered, empowering their students to take 

one step beyond than simply getting the knowledge: “Learning by doing, 

that is, our courses are especially practical. Learning to learn, or else, we 

encourage the research. Learning by the challenge, which means we 

encourage learning through the solution of problem-based situations” (Di 

Gioia 2011). 

 

Weaknesses 

Although the pedagogical approaches adopted by SENAI are the ones 

adopted by ESD field, according to the interviewed manager, they are not 

explicitly applied to deliver sustainability knowledge, skills and attitudes. 

Partnering with key stakeholders 

Strengths  

SENAI has a very strong integration with industry provided that they are a 

para-statal organization maintained by industries. Their courses are 

essentially designed to attend industry demands. For this reason, local 

industries usually indicate their demands so that they can shape the courses 

to skill their workforce to meet labor market needs. 

A strength in inclusiveness and accessibility is that some of SENAI courses 

are offered free aiming the unemployed people. They also offer courses to 

skill disabled people, for instance Mechanics course with all its materials 

being developed for hearing and visually impaired.   
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Weaknesses 

Albeit SENAI offers courses aiming unemployed people, no major 

evidence of the organization having the target to be accessible and to 

different marginalized groups. 

Leading by example 

Strengths 

SENAI did not indicate any evidence they have a strategic plan to move the 

organization towards sustainability.  

 

Weaknesses 

As stated in their Mission: “Promote vocational and technological 

education, innovation and transfer of industrial technologies, helping to 

raise the competitiveness of Brazilian industry” – they have no clear vision 

of becoming an organization moving towards sustainability. 

3.2.3   Green Skills Australia 

Embedding sustainability knowledge, skills and attitudes 

Strengths 

Green Skills Australia (GSA) embeds green skills into each of their 

courses. They offer a variety of courses which range in areas from business 

& project management, construction, occupational health and safety to 

English as a Second Language where materials with environmental 

information are part of the topic for the classes.  

Among the KSA’s they deliver to students are: systems understanding, 

processes, taking precautions and assessing and reporting.   

Weaknesses 

No evidence of overarching concepts were mentioned in the survey 

response, it seems that the concepts taught in the programs are more on the 

technical side of sustainability. No evidence was found in the development 

of attitudes 
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Adopting relevant pedagogical approaches 

Strengths  

Not enough evidence to support findings in the use of relevant pedagogical 

approaches. 

 

Weaknesses  

No evidence of use of relevant pedagogical approaches. When asked which 

pedagogical approaches used in their program the response did not indicate 

clearly the use of any. 

Partnering with key stakeholders 

Strengths 

GSA has partnerships with government, education department, 

environmental experts (writers and consultants) and the construction sector. 

 

Weaknesses 

There is not enough evidence to claim weaknesses on this aspect. However, 

there is no clear evidence of partnerships with other TVET organizations or 

education institutions to create collaboration. There is also no evidence of 

efforts to make programs more accessible for marginalized groups. 

Leading by example 

Strengths 

GSA indicated that sustainability is central to their operations. They are 

also taking certain actions to reduce their sustainability impact like smart 

management of office supplies as paper (reuse, reduce, recycle), and having 

plants as part of their office space. GSA trainers are skilled in 

sustainability. 

 

Weaknesses 

The actions taken to reduce their sustainability impact are part of leading by 

example but no real display of leadership or innovation was found in the 

collected evidence. 
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3.2.4   INTECAP 

Embedding sustainability knowledge, skills and attitudes 

Strengths 

No evidence of strengths found in this aspect.  

 

Weaknesses 

There is no evidence of efforts to embed sustainability in their programs; no 

evidence of moving in this direction. 

Adopting relevant pedagogical approaches 

Strengths 

Part of their pedagogical approaches include: Experiential and Active 

learning, and Problem Based Learning. This was found in the Chef Program 

where students cook, they serve the food and work as waiters in lunch time 

in the restaurant-school.  Another example of the use of these pedagogical 

approaches is the CAD course. 

 

Weaknesses 

Even though there is use of relevant pedagogical approaches, none of these 

are used to promote sustainability practices. 

Partnering with key stakeholders 

Strengths 

INTECAP has a direct relation with the industry and work sector as they 

receive taxes that come from this sector and students who are workers 

receive special tuition fees.   

Since it is a nationwide program it provides access of education to different 

people in the urban and rural areas. They offer a variety of courses (over 

300) which are designed to cover needs in the different areas of the labor 

market taking into account the local context both in the rural and urban 

areas.  

Weaknesses 

No evidence of partnerships with other educations institutions to help 

transitions in an out of their program 
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Leading by example 

Strengths 

No evidence of strength was found in this aspect. 

 

Weaknesses 

Since there are no efforts of integrating sustainability in their programs 

there are not efforts to show leadership in this area as well. 

3.2.5   UNEVOC Case Studies – African Countries 

Embedding sustainability knowledge, skills and attitudes 

Strengths 

In Botswana TVET organizations are already including concepts of 

sustainability into their programs like carrying capacity, community-based 

natural resource management programs, economic literacy, sustainable 

production and consumption, small micro-business skills, and reuse, recycle 

and repair perspectives (UNEVOC 2010). The best example in Africa of 

embedding sustainability concepts into TVET was found in Mauritius with 

TVET organizations within the tourism sector. Here, tourism school has 

embedded sustainability concepts into their curriculum and have included 

the word “sustainable” into their school name to show what the focus of 

their school is. Their program includes topics such as “economy 

encompassing, inter alia the impact of tourism on the economy of 

Mauritius, geography and history, ecotourism and cultural tourism, tourism 

planning where the emphasis of the teaching is laid on the understanding of 

the importance of proper planning and development of tourism in order to 

have sustained tourism, accompanied by real case studies in Mauritius and 

other countries throughout the world, as well as knowledge of current 

affairs, amongst others” (ibid, 78). This translates into promoting the 

analysis of the impact of tourism and its limits of growth, demographical, 

technical, institutional and social aspects associated with tourism growth 

rate and trouble shootings. 

 

Weaknesses 

In Zambia the knowledge and skills required for sustainability are being 

developed but there is no effort in developing or promoting attitudes, which 

is an important area if graduates are to live and work in a sustainable way. 

(UNEVOC 2010) 
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Coming from the previous weakness another aspect to mention is the lack 

of structure on how to teach sustainable development (SD) concepts. This 

can be related to the delivering techniques but it mostly relates to the 

content of the courses and lack of structure in the teaching of SD. A more 

structured approach in the teaching of sustainability would enable the 

students to have a mindset that allows them to apply the principles of 

sustainable development in the workplace (UNEVOC). 

Adopting relevant pedagogical approaches 

Strengths 

The adoption of the diverse pedagogical approaches has been identified as a 

strong characteristic of the current TVET model. The results in Mauritius 

showed diversified approaches being used to deliver ESD in the Tourism 

course offered by University of Technology of Mauritius (UTM). Some of 

them are: placement in hotels and travel agencies; participation in 

educational tours; focus-group interviews; distance learning; e-learning; 

case studies; extra-curricular activities; talks by professionals; study trips 

and industrial attachments; interaction with industry; empowerment of 

trainees; site visits and evaluation exercises; and class discussions on the 

subject (UNEVOC 2010, 78). 

Malawi also evidenced that there is diversity in the pedagogical approaches 

applied into TVET. They indicated nine delivery approaches being used in 

ESD. Practical lessons (18%), group discussions (14%), industrial or site 

visits, group demonstration and using CBET (11%) are among the popular 

approaches used in the delivery of ESD into TVET (UNEVOC 2010). 

Weaknesses 

The study did not mention any weakness within this topic. 

Partnering with key stakeholders 

Strengths 

Botswana is concerned with training meeting the needs of industry in order 

to bring value for the development of the economy. They set up standard 

setting taskforces (SSTFs) to ensure that they were in line with the needs of 

each industry sector as well as the relevance of the training to sustainable 

development (UNEVOC 2010).   
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In relation to inclusiveness, African countries focused on cross-cutting 

issues such as HIV, AIDS, gender and disability. Botswana showed a 

curious association of HIV, AIDS, gender and arts: “Indications from 

institutions are that through drama and cultural activity there is a growing 

arts and culture industry in Botswana. BOTA and the Department of Arts 

and Culture currently run a program of mainstreaming HIV and AIDS in 

vocational training institutions (…). All institutions indicated that they 

taught HIV, AIDS and gender mainstreaming policies” (UNEVOC 2010, 

14). 

Weaknesses 

The study did not mention any weakness within this topic. 

Leading by example 

Strengths 

The strengths can be found in the way the organizations are structured, their 

material managements and the interactions within the programs. In Malawi 

the programs have adopted a competence based approach that deals with 

the disposal of waste in the program and the development of positive 

attitudes among the trainers on environmental protection.  All of the 

resources used for the class end up being used in final products which are 

either sold or handed over for use by the community at the end of training. 

Good results of this are that the construction field has adopted 

environmental friendly methods as the use of sun-baked bricks instead of 

fire-backed bricks into their practices. 

On the aspect of the trainers being skilled in sustainability the study in 

Mauritius (UNEVOC 2010) showed that most of the interviewed trainers 

have an understanding of what sustainability is being able to grasp the 

meaning of the interconnectedness of the system in the areas of 

environment, social and economic. This denotes that teachers are skilled to 

deliver sustainability as well as their subject area contents.   

Weaknesses 

Botswana and Zambia indicated that unqualified trainers affect the quality 

of TVET. Also related to the trainers, Kenya indicated the lack of 

awareness of how to teach ESD as a weak point, even if there are ESD 

elements included into the curricula (UNEVOC 2010).  
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PHASE 3 

3.3   What recommendations can be made to TVET 

organizations to help society move towards sustainability? 

In order for TVET organizations to overcome the general challenges found 

in integrating ESD into TVET and to successfully support SSD the 

following recommendations are made: 

1.  Integrate sustainability in the curriculum 

To integrate sustainability knowledge, skills and attitudes a revision of the 

curriculum is necessary. In order to transform a job into a sustainable job 

what is needed is only the up-skilling and re-skilling of current workers, 

therefore in some cases the revision of the curriculum will signify only a 

partial modification of it. Integrating the overarching knowledge presented 

before, the essential skills and ensuring that the right attitudes are promoted 

will provide the base structure of courses ensuring the successful support of 

SSD.  A lesson plan example adapted from UNEVOC (UNEVOC 2010) is 

presented in Appendix E . 

Since the starting point to do this will be different for different 

organizations it is recommended that they take a strategic approach in the 

revision of the curriculum in order to determine which courses or programs 

should be prioritized in the curriculum revision. 

To be strategic, back-casting from the success definition is recommended.  

This will provide the different ideas on how to reach success. Having a 

broad list of ideas the next step is prioritization. Three prioritization 

questions are suggested to be used (Holmberg and Robèrt 2000): 

Does the action (i.e. change in the curriculum)… 

● move us in the right direction? (towards the shared vision of the 

organization) 

● provide a flexible platform? (to take future actions and to innovate) 

● provide enough return on investment –ROI? (economic, social, 

environmental) 

Complementary questions (MCTVE 2009) are suggested to be asked in 

order to take a strategic approach to skills development.  These questions 

will also help develop KSA’s which are relevant to the local context. 
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● How will jobs be impacted by the implementation of sustainability 

related measures (e.g. job creation/losses and changes) and in which 

industries/ sectors and occupations? 

● Does industry currently have the skills required to meet the demands of 

the Government’s sustainability agenda?  

● What skills gaps currently exist or are anticipated? 

● Does the tertiary education and training sector have the capacity to 

address these anticipated skills gaps? 

● What training or recruitment measures have employers already 

undertaken to address identified skills needs? 

2.  Take a holistic and multi-disciplinary approach 

The results in the strengths and weaknesses section show that a holistic and 

multidisciplinary approach is both effective and appreciated by the students 

and therefore recommended.  Moreover, since problems related 

sustainability are complex a single approach is not enough to tackle the 

related challenges. Students need to be versed in different areas to be 

competitive in the market place and also in sustainability. For example 

CEDEFOP made an emphasis in developing skills related to science, 

technology, engineering and mathematical (CEDEFOP 2010) and 

UNEVOC indicated the importance of developing skills that are critical for 

the economy and have the potential to ensure sustainability for both training 

and development.  From the Learning Organization model Systems 

Thinking is mentioned as the overarching discipline (Senge 1990) with 

which we can get an eagle’s view perspective of the sustainability challenge 

in order to tackle problems in a strategic way.  This doesn’t mean students 

need to be experts in every area but that they are knowledgeable about the 

interconnectedness of all the aspects around sustainability hence are able to 

collaborate better with experts from different areas. 

Taking the holistic approach, other recommended areas of development are 

entrepreneurship and innovation because to face the challenges of 

sustainable development we will need to create solutions that are unique for 

the local context and which are innovative in the sense of finding new ways 

to change our old habits to create economic growth. Many of these 

decisions will lead to creating new business ideas for both products and 

services which will require KSAs related to entrepreneurship, innovation 

and business management. 
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3.  Use a variety of pedagogical approaches 

“A new holistic approach is required so that education for the twenty first 

century will include all domains of learning incorporating general and 

vocational education” (UNESCO 1999, 4).  Building the competencies and 

commitments needed for such future-oriented thinking is crucial. A trans-

disciplinary approach should be adopted emphasizing the environment 

inter-relatedness as a whole and the interdependence of its parts, in a 

system thinking approach. 

A mixed approach combining theory, in order to bring the necessary 

knowledge, and practice, in order to bring the experience, would be the best 

method to acquaint learners with the proper skills to incorporate sustainable 

development. However, the more of the pedagogical approaches related to 

practice, dialogue, active learning and empowerment the most effective is 

the education for sustainable development and closest the learner gets to 

behavior change on the individual level. 

4.  Design life-long learning programs 

In order to be able to build a workforce skilled for sustainability it is 

necessary that education happens on a continuous basis, ensuring that 

knowledge, skills and attitudes towards sustainability are being delivered 

embedded in subject area courses.  

Also, there must be flexibility in TVET programs curriculum design to 

facilitate a smooth integration with formal, informal and non-formal 

education processes through lifelong learning and provide continuous entry, 

exit and re-entry points. 

5.  Use innovative approaches to flexibly deliver TVET programs 

Innovative approaches to flexible delivery of TVET should be particularly 

welcomed. This includes the use of information and communication 

technology and distance learning. These approaches combined with group 

interactions and practical learning would bring the learner the richness of 

the experiential learning allied with education through dialogue and yet be 

able to reach the distant learners. 

 

By integrating communication technology, distance learning and practical 

learning TVET organizations become more accessible reaching distant 
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audiences that in the case of essentially classroom courses would not attend 

the courses. They become inclusive by using technology to design and 

deliver courses to marginalized groups such as disable people. And also 

they can decrease their carbon footprint, not making use of electricity 

within classrooms and not making their students need transport all the time 

to attend their courses.   

 

Innovative ways of delivering TVET programs are needed in order to 

strengthen their effectiveness and also to enhance TVET reputation as a 

robust tool to educate for sustainable development. 

6.  Develop courses that meet the local labor market demands 

One of the key aspects for the success on the reorientation of TVET for 

sustainable development is that they need to be both locally relevant and 

culturally appropriate. Regional and local aspects need to be considered 

when developing TVET programs, for instance the vocation of the region: 

if it is essentially touristic, technology-based, agricultural, etc. those aspects 

together with its cultural heritage need to be considered in order to develop 

a consistent technical and vocational program that will meet the regional 

and local needs.  

 

Inclusive and accessible TVET programs within the local context 

 

TVET plays a crucial role in fostering sustainable development that is to 

provide skills for all including the marginalized and vulnerable groups such 

as the poor, the unemployed, women, rural workers, disabled and other 

minorities, so that education remains an accessible basic human right 

(UNESCO 1999). This can be achieved focusing in developing programs 

especially designed to attract these various groups and also creating job 

opportunities to them through partnerships with the various business 

sectors.  

 

Inclusive TVET programs can be explored as a niche with the TVET sector. 

Creating special programs that aim specific vulnerable groups, for instance 

youth school leavers and rural workers, can be a good “sell” both to attract 

those specific groups to the vocational trainings, up-skilling them with 

sustainability concepts for them to be able to participate into the labor 

market AND potentially for businesses to look at them as well skilled 

workforce. This will enable TVET to be more effective within a shift to 
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human development needs and empowerment of an up-skilled workforce in 

a world of work more equitable of opportunities and more focused on the 

potential of the individual within society.  

7.  Partner with key stakeholders    

“There must be a new partnership between education and the world of work 

to address the need to develop a synergy between the sectors of education 

and industry and the various other economic sectors, to foster the 

development of generic competences, the work ethic, technological and 

entrepreneurial skills, and for imparting human values and standards for 

responsible citizenship” (UNESCO 1999, 5). A new partnership with more 

collaborative approach is needed in order to enable TVET sector to be a key 

player in sustainable development.  The collaboration must come from 

different parts of society and must happen in different levels: 

Partnership among education institutions: formal education (schools and 

universities) and TVET must be more and more aligned in the domains of 

curriculum, pedagogical approaches and learning goals. Developing 

common goals will strengthen education as a lifelong continuum process, 

and by ensuring that ESD is present in all levels of education it will 

certainly facilitate seamless pathways to learners. 

Partnership among TVET organizations: similar organizations can 

develop collaboration to build a more robust TVET program for 

sustainability. The model created by Green Works is a good example of 

how this can be done. Small organizations from different parts of the 

country, with different expertise in the arena of TVET got together in a 

program designed to up-skill the unemployed to the green economy. The 

result was a nationwide program that was aimed to up-skill around 1500 

people in a 10 month time frame under the Irish government fund.   
 
Partnership with governments: under a policy framework, governments 

and TVET organization should develop partnership in order to:  

● ensure the sector has enough funding to develop programs in line with 

market needs and that is inclusive and accessible to all; 

● ensure that policies are in place to create guidelines on the integration 

of SD in TVET programs and create mechanisms that enable annual 

reviews as checks towards progress made in integrating SD in training. 
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● bring other stakeholders such as industry, NGOs, community and 

education organizations together to support TVET reorientation towards 

sustainability;   

● identify what are the skills that need to be developed to support the 

transition to sustainable development 

● foster a learning culture throughout the society whilst strengthening the 

economy, achieving social cohesion, helping to maintain cultural 

identity and diversity. 

Partnership with business sector: without dialogue and collaboration 

between these two sectors, there is no way to develop TVET for a 

sustainable society. The collaboration should come from both sides 

recognizing the interdependence between them. TVET needs the industry 

and business in general to indicate what their skill needs are for TVET to 

align their programs with the labor market needs and industry needs TVET 

to train the workforce according to their demands in such a way that a 

sustainability skilled workforce is available to occupy the jobs demanded 

by the 21st century work market.   

8.  Adopt participative management models 

Adopting a participative management model is recommended in order for 

organizations to successfully support sustainability.  Creating a Shared 

Vision was already mentioned to be essential to do this and taking a 

participative management model is how you can create a shared vision.  

Taking this approach helps create change and to empower members to take 

ownership over projects instead of just following orders.  A participative 

approach is also about releasing collective intelligence on which a Japanese 

proverb says: “none of us is as smart as all of us”.  

Creating the atmosphere and time for this to happen is essential within an 

organization.  Weekly, monthly and quarterly meetings have a great 

potential are recommended, not just talk about what is wrong but to 

together create and reshape the vision of the organization. These kinds of 

meetings are a good tool to practice the discipline of Team Learning (Senge 

1990).  Another good activity to do in this meetings is lesson sharing. A 

team member can share a success story with the team to build collective 

expertise, or another team member can share about a project in mind in 

order to find support to carry it out. 
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These types of models can sometimes be an obstacle to create change and 

to empower members to take ownership over projects. This also is should 

be reflected in the classroom where the teacher should not be the center of 

attention of it, but the teacher should take the role of a facilitator just 

guiding the students in their learning. 

9.  Show leadership in the sustainability practices of the 

organization 

Once a participatory management model has been adopted where both staff 

and students are involved in moving towards the organization’s vision 

creative and innovative solutions can be implemented. It is important to 

note that showing leadership means being ahead of what the average is 

doing by simply complying with regulations. The areas where leadership 

can be shown can be similar one where other organizations are already 

working but here is where innovation, participation and creativity will help 

take the lead.  

One of the areas where the TVET sector can show leadership is in the 

adoption of measures to improve the management, use, conservation, 

reuse/recycling of natural physical resources (including energy, water and 

land).  This area is recommended to be covered especially by TVET 

programs related to construction.   This can be done in order to cover both 

new construction and existing buildings through the use of environmentally 

friendly construction techniques including use of resource and energy 

conservation technologies and recycling.  

Measures that minimize the need for transport by workers and clients 

should also be introduced by promoting the use of low-carbon and/or public 

transportation and by the use of technologies like teleconferencing, online 

training and collaboration. Sustainable corporate procurement practices 

should be adopted or give preference to suppliers of products and services 

to the VET sector who demonstrate a commitment to a low-carbon 

sustainable economy.(MCTVE 2009).  

As part of the resource management it is recommended that all materials 

used in class for demonstration and practice be used as final products 

(whenever possible) which can then be sold for affordable prices to the 

community bringing return on investment to the TVET organization as 

well.  
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4    Discussion 

In this section, we will present the reflections, interpretations and insights 

we had throughout the research process. We will expose them structured as 

follows: reflections on the FSSD in support of TVET for sustainability, we 

will ‘walk’ through the secondary questions and finally summarize our 

discussion with a reflection about the primary question.   

4.1    FSSD application in TVET 

We believe the greatest contribution of our research to TVET was found in 

the Success and Actions level. In the success level this research contributes 

to giving a definition of success to TVET and the key aspects that this 

encompasses.  In the Actions level this research contributes with the 

necessary actions in order to reach that success.  Figure 4-1 shows the 

application of the FSSD in TVET. 

 

Figure 4-1: Application of the FSSD in TVET 
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4.2    Main research question: How can TVET be carried out 

to help society move towards sustainability? 

This question was answered by presenting the four key aspects of a 

successful TVET for sustainability.  By developing the four key aspects a 

TVET organization can help society move towards sustainability.  The 

development of these four aspects provide the minimum characteristics that 

organizations should have meaning that there will be other aspects that 

individual organizations will have to develop as they go in the journey of 

being leaders in sustainability. The recommendations presented provide a 

clearer answer to how to develop these aspects.  To help create a vision of 

success, the definition of what success is for a TVET for sustainability was 

presented. 

4.3    RQ1 - What are the key aspects of a successful TVET 

for sustainability? 

To answer the first research question ‘What are the key aspects of a 

successful TVET for sustainability?’ it was necessary to first define what 

success means for a TVET in support of SSD.  No direct definition of what 

of this was found in literature. Many goals and recommendations were 

found and by reading those we were able to understand what success for 

TVET would mean and then integrate this definition with what success 

means in SSD.  That is why developing a workforce skilled for 

sustainability is central to the four key aspects because it defines success.   

 

Therefore TVET develops a workforce skilled for sustainability by… 

…Embedding TVET with sustainability knowledge, skills and attitudes; 

…adopting relevant pedagogical approaches;  

…partnering with key stakeholders and  

…leading by example. 

 

Sustainability knowledge 

When researching, we found many concepts to be related to sustainability.  

The amount of concepts could be such that it is illogical for someone 

studying a vocational career would need or like to learn. That is why it is 

our belief that the overarching concepts presented in this section are the 

essential ones for a student to understand sustainability and to be able to 

make informed decision about which actions to take in support of strategic 

sustainable development. 
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Skills for sustainability 

From the results found by the ISSP it is interesting to point out that soft 

skills are deemed of higher importance that hard skills. From the third 

column that shows the overall rating of the skills we can see this. In general 

it can be said that a good combination of hard and soft skills is necessary; 

for example, a combination of Communication skills and Technical skills. 

 

Attitudes for sustainability 

The most relevant finding here was that reflection of the values on which 

we base our decisions is basic to understand why we do things the way we 

do them and understand the benefits of moving towards sustainability. This 

is essential in developing the right attitudes towards sustainability. 

 

Relevant pedagogical approaches  

The pedagogical approaches being used in TVET are the same ones being 

used in ESD.  This is due to the nature of TVET being practical education.  

This was found by looking at INTECAP which have no evidence of efforts 

supporting SSD however they use some of the pedagogical approaches 

recommended in this paper. 

 

Leading by example 

This aspect might be one of the most difficult ones to develop and the one 

which might take the longest. However, even if starting with small steps the 

development of this aspect is essential and has a great impact in students by 

showing them that sustainability is practical and possible to reach. 

4.4    RQ2 - What are the strengths and weaknesses of the 

current TVET approach compared to the key aspects? 

Certainly embedding sustainability into the programs is an essential aspect 

into a TVET for sustainability but challenges were found when trying to do 

so.  One of the biggest challenges pointed out by the researched TVET 

organizations is lack of time to update courses. It seems that organizations 

are trapped into the erroneous thinking that all the contents need to be re-

built. In fact, if organizations make a small adjustment in their curricula, it 

will be a significant start in reorienting TVET for sustainability: delivering 

the 4 sustainability principles as the boundaries of any career development.  
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A strength we found in TVET organizations is that all of them are applying 

pedagogical approaches usually applied in the ESD field. Once the ultimate 

goal is the same for both ESD and TVET for sustainability: to embed 

sustainability concepts into education;  and because the pedagogical 

approaches proved to be more effective in bringing awareness and behavior 

change, it is quite logical to find this communality in the field. 

Our findings showed that shorter vocational programs, such as GW 5 day 

courses are more challenging to embed sustainability knowledge, skills and 

attitudes. Programs which length months or even a year, like SENAI and 

INTECAP have a greater chance to develop long lasting skills and attitudes 

towards sustainability. Also, courses that are more explicit in sustainability 

concepts, such as the course that GW is offering in partnership with BTH 

University, Sweden on ‘Introduction to Planning for Sustainability’ have 

better chance to develop sustainability mindsets. Although it is a distance 

course it applies many practical approaches such as dialogue, problem-

centered learning, and collaborative learning. A real case is taken for the 

learners to practice all the concepts they learned in theory.   

Around partnership, we found a big strength the partnership TVET 

organizations are developing with governments. Before starting the 

research, we already expected to find strong partnership in TVET 

organizations because of the history of Green Works program. In fact, we 

found evidences of collaboration among sectors in all the researched TVET 

organizations. Some of them had strong connections, such as Green Works 

with the national government and their other four hub partners; SENAI with 

industry sector and Green Skills Australia which shows in their website 

more than 30 companies classified as either partners or sponsors.  But we 

also found a weakness in the partnership with business sectors. TVET 

organizations still need to strengthen this relation in order to ensure the up-

skilled workforce in sustainability will have a place in the labor market. 

This is a challenge to be overcome because of the poor commitment of 

business sector to offer on-the-job-trainings. 

4.5    RQ 3 - What recommendations can be made to TVET 

organizations to help society move towards sustainability? 

All the recommendations made in this research were based on our findings 

of the key aspects of a successful TVET for sustainability. They were also 

designed to help TVET organizations overcome the challenges and barriers 
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to build this successful model. Following we will analyze how each 

recommendation can help overcoming those barriers: 

1. Revise the curriculum taking a SSD approach  

 

By including a SSD approach in the curricula TVET sector helps 

overcoming the misunderstanding of ESD barrier.  The students have a 

clear understanding of the sustainability challenges and learn an effective 

way to approach its complexity. This knowledge can be incorporated in the 

students’ skills and attitudes and hopefully bring a transformational 

behavior change in their work places. 

 

This recommendation also helps overcoming the lack of teachers expertise 

in sustainability because in order to include SSD in the curriculum, the 

TVET organizations need to make sure their teachers are trained and 

prepared to deliver it to their students.  
 

2. Take holistic and multidisciplinary approach 

 

Since the sustainability challenges are very complex and not an easy issue 

to tackle, taking a holistic and multidisciplinary approach helps the TVET 

organizations to overcome the awkward fit with subject area challenge. The 

more versed students are in different areas with embedded sustainability 

concepts the better chances for them to understand the world 

interconnectedness and their role to help building a sustainable society.   

 

3. Use a variety of pedagogical approaches 

 

Practical, experiential and participatory has been proven to involve 

everyone – teachers and students – around education for sustainable 

development. The more teachers and students are exposed to a wide variety 

of this kind of pedagogical approaches, the more awareness is raised around 

sustainability. It also helps overcoming the lack of relevant course materials 

barrier because practical and experiential approaches do not require 

developing written materials. 

 

4. Design life-long learning programs  

 

We found while revising the international TVET conferences documents 

that it is the life-long learning aspect that makes TVET so important to 
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bring education for sustainable development to adulthood extending to 

people’s careers. By making TVET for sustainability more and more 

available throughout people’s learning life it helps improving the relevance 

of TVET programs and therefore enhancing the sector’s image in relation to 

formal education. 

 

5. Use innovative approaches to flexibly deliver TVET programs 

It was surprising to us that TVET programs are not yet taking so much 

advantage of information technology and applying distant courses as a tool 

to be more accessible and inclusive. In fact, when talking about 

accessibility and inclusiveness we identified that TVET organizations in 

general still resist to create a more accessible and inclusive programs. One 

reason that justifies it could be that the vulnerable and marginalized groups 

usually cannot afford to pay technical and vocational trainings and, unless 

there is a very direct intention coming from the government by creating 

funding programs to develop those marginalized groups, like the case of 

GW, the initiative often does not come from the TVET organizations. In 

case the initiative comes from the TVET organization, it will come with a 

social responsibility perspective, like in SENAI that has a program to offer 

specific courses for needed youth who cannot afford paying their courses 

and also to disable people, by developing specific materials and softwares 

to blind and deaf people. 

6. Develop courses that meet the local labor market demands 

 

We developed this recommendation based on the feedbacks from 

interviews and content analysis from the TVET arena that presents 

disconnection between offered courses and market demands as a barrier to 

be overcome. We found that it is hard to take the local context in 

consideration when designing technical and vocational courses without the 

partnership of the business and government sectors. But for some 

organizations it is a big challenge to establish relationship with industries 

and business in general, because usually business sector is not willing to 

help skilling the workforce by offering on-the-job trainings. Instead, they 

expect the workforce is already prepared to meet their market demands. 
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7. Partner with key stakeholders  

 

It was surprising and encouraging to us to identify how the researched 

TVET organizations have strong partnerships. Green Works program is 

built around a partnership with the government and other 5 hubs to have the 

program being offered nationwide and SENAI has a very robust partnership 

with industry sector. These kinds of partnership help overcome the barriers 

of lack of funding and poor business support on helping skilling the 

workforce. We realized that TVET sector is already moving in the right 

direction in partnering with key stakeholders.  
 

8. Adopt participative management models 

 

We built this recommendation to address the point that more than only 

teaching how to incorporate sustainability in the world of work, TVET 

organizations need to apply a strategic planning to move towards 

sustainability. We found that TVET are very far from reaching it and it is 

because they are more focused in structuring sustainability concepts 

delivery than learning by their own learning path.  By implementing this 

recommendation TVET sector overcomes the lack of institutional drive and 

commitment barrier. 

 

9. Show leadership in the sustainability practices of the organization 

We found in literature and it is also our belief that it is essential to lead by 

example. It is much more engaging to teach sustainability when the trainers 

can come from a personal experience, bringing examples that can be seen 

inside the TVET organization. We could hear from the staff and also see 

during our field trip that GW is taking the first steps to show leadership in 

sustainability by adopting some small but consistent practices, such as 

procuring fair trade products, using only porcelain cups in courses coffee 

breaks to avoid creating disposable waste, recycling stations in every room, 

repairing furniture before buying new ones, etc. One of the biggest assets 

they have is the passion every single employee has around sustainability. 

 

Summarizing, the presented recommendations provide general actions that 

organizations can take in order to reach the vision of success. However, 

individual organizations will have to take self-assessments based on the key 

aspects to find their particular strengths and weaknesses in order to decide 

which of the recommendations are more relevant to their reality.      
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5. Conclusion 

Awareness and efforts to reorient TVET to sustainability already exist.  

International organizations, governments, TVET organizations and 

individuals are doing efforts in order to reorient TVET to sustainability.  

However, in the examples where we found this happening there was 

evidence of a lack of clear principles to point out in the right direction. 

Many policies and recommendations were based on simply reducing 

environmental aspects and not focusing on the big picture of the 

sustainability challenge.  SSD provides a good definition for sustainability 

which can be incorporated into TVET in order to point it towards a clear 

and right direction. 

Even though there are already efforts to put these two topics together not 

many TVET organizations working for sustainability were found in our 

research. This can be an example of the current reality of TVET.  However, 

the organizations which came strong on the key aspects are very close to 

successfully supporting SSD.  

Pedagogical approaches used in ESD are the ones being applied in TVET.  

This is related to the nature of TVET being a very practical type of 

education.  It also provides an advantage for TVET in order to integrate 

sustainability into their programs.   

The implications for this are that the transition for TVET organization to 

support SSD does not require major changes for most organizations which 

are already doing efforts to move towards sustainability.  For those 

organization that want to start this journey the key aspects provide a good 

vision of success and the recommendations presented provide the necessary 

actions to reach that vision. 

Future research 

The field of TVET is one where there are many more aspects to consider 

when integrating sustainability. Future research is recommended to 

continue to research what are easiest and most viable ways to integrating 

sustainability into TVET programs from specific fields of training like 

construction, tourism, cooking, carpentry, etc. 
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Future research on the individual key aspects is needed. For example, 

looking at specific applications of knowledge to certain profession or how 

practical skills in TVET can be combined with sustainability practices.  In 

the pedagogical approaches more research can be done to find out what 

how this aspect can be improved to better support sustainability.  In the 

aspect of leading by example research can be done to look how internally 

TVET organizations can work better in order to support sustainability.  

How partnerships can be improved is another aspect to be researched.  In 

general each of the four aspects and sub-aspects provide opportunity for 

future research to be done. 

Since most of the researched organization were those that are already taking 

efforts to move sustainability, research can be done in organization that 

have not taken steps to move in this direction and find out what 

opportunities they have to do so. 

Validity and Confidence in Results    

Due to time constraints and not receiving positive responses from the 

selected experts to our request of support to our research we were not able 

to validate our findings on the key aspects of a successful TVET for 

sustainability model with a variety of experts in the areas of ESD and 

TVET. However, we had a validation response from Paul Murray, who is 

an experienced expert in TVET arena which gave us the confidence that our 

findings were pointed in the right direction. 

The field trip, interviews with the case study organization and their students 

along with other organizations from different countries and the UNEVOC 

research from Africa gave us enough structure the 4 key aspects presented. 

We are conscious that our inexperience and lack of previous knowledge in 

the technical and vocational area could possibly have hindered us from 

deepen our analysis and cover all the different facets of TVET but we are 

confident that our knowledge in education for sustainable development 

contributed to build a relevant research for the TVET organizations that are 

in transition or want to start their path towards a TVET for sustainability 

model. 
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Appendices 

Appendix A: Learning Outcomes 

Learning Outcomes mentioned by Svanström, Lozano-Garcia and Rowe. 

The ability to: 

• Define sustainability 

• Explain how sustainability relates to their lives and their values, and 

how their actions impact issues of sustainability 

• Utilize their knowledge of sustainability to change their daily habits and 

consumer mentality. 

• Explain how systems are interrelated 

• Apply concepts of sustainability to their community by engaging in the 

challenges and solutions of sustainability in a local context 

• Apply concepts of sustainability globally by engaging in the challenges 

and the solutions of sustainability in a world context 

• Communicate ideas clearly, concisely, and precisely both orally and in 

writing 

• Listen to others and incorporate their ideas and perspectives 

• Accommodate individual differences (cultural, socioeconomic, global, 

etc.) in their decisions and actions and be able to negotiate across these 

differences 

• Engage in self-assessment, self-reflection, and analysis 

• Reflect on what is happening to make meaning, gain perspective and 

understanding 

• Engage in civil discourse and debate 

• Mediate and resolve conflicts 

• Analyze power, structures of inequality, and social systems that govern 

individual and communal life 

• Recognize the global implications of their actions 

• Span boundaries 

• Challenge the status-quo effectively when appropriate 
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• Creatively and collaboratively solve problems using critical thinking 

skills; search for “families” of solutions for complex multi-faceted 

issues 

• Collaborate, network, develop alliances and coalitions, build teams 

• Involve others, inspire and excite participants, engender support and 

commitment 

• See the big picture and the larger goal and understand the need for 

systemic change 

• Adjust to the diverse and changing needs of both individuals and 

society as a whole 

• Set realistic and clearly defined goals and objectives 

• Be both a leader and a follower, as necessary 

• Analyze and influence group dynamics 

• Make ethical decisions which incorporate responsibility to self, 

community, and society 

• Help envision, articulate and create positive scenarios for the future of 

society 

• See the paths, small steps, for changes needed for a more sustainable 

future, convert it into a task list and timeline, and follow through 

effectively 

• Tolerate ambiguity and cope effectively with change 
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Appendix B: History of Sustainable Development 

By looking back into history, one can clearly see how this term evolved in 

the modern society and how it became a universal issue by engaging 

international organizations such as the United Nations on the front edge, 

organized civil society, media, and world leaders. A more structured 

awareness around this theme started in: 

1962 – Rachel Carson published the book Silent Spring and after being in 

the New York Times best-seller list it was widely spread. This was the first 

alert against the indiscriminate use of pesticides and chemical toxins in 

environment. “The book was a catalyst for the creation of environmental 

legislation of air and water pollution and endangered species, and led to 

public interest in environmental issues that culminated in the first Earth 

Day in 1970” (Sideris and Moore 2008, 1). 

1970 – Earth Day – April 22nd. The idea came from its founder Gaylord 

Nelson and then from a U.S. Senator from Wisconsin after witnessing the 

1969 massive oil spill in Santa Barbara, California. As a result, 20 million 

Americans participated on this event. Groups that had been fighting against 

oil spills, polluting factories and power plants, raw sewage, toxic dumps, 

pesticides, freeways, the loss of wilderness, and the extinction of wildlife 

suddenly realized they shared common values (Earth Day Network 1970). 

1972 – First United Nations Conference on the Human Environment 

(UNCHE) in Stockholm, Sweden with representatives from 113 countries. 

The conference acknowledged that the goal of reducing human impact on 

the environment would require extensive international cooperation, as many 

of the problems affecting the environment are global in nature. Following 

this conference, the United Nations Environmental Program (UNEP) was 

launched in order to encourage UN agencies to integrate environmental 

measures into their programs (Buss 2007). 

1983 – UN establishes World Commission on Environment and 

Development (WCED), also called the Brundtland Commission, known by 

the name of its Chairwoman, Gro Harlem Brundtland. The purpose was to 

examine world’s critical environment and development problems and 

formulate solutions (UN Conference for Sustainable Development 2010). 

1987 – WCED was requested to formulate ‘A global agenda for change’, to 

propose long-term environmental strategies for achieving sustainable 
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development by the year 2000 and beyond. This report, “Our Common 

Future” became known as the ‘Brundtland Commission Report’.  In there, it 

was reaffirmed that environment and human actions, ambitions and needs 

are inseparable. Three components of Sustainable Development were 

pointed out: Environmental protection, Economic growth, and Social 

equity; and the most accepted definition of Sustainable Development as… 

“Development that meets the needs of the present without compromising 

the ability of future generations to meet their own needs” (United Nations 

1987). 

1992 – Rio Earth Summit - United Nations Conference on Environment and 

Development (UNCED), Rio de Janeiro, Brazil. Twenty years after the first 

global environment conference – UNCHE, Stockholm - around 172 

governments were together to recapture the central themes of environment 

and sustainable development. Outcome results were Agenda 21 , the Rio 

Declaration on Environment and Development, the Statement of Forest 

Principles, the United Nations Framework Convention on Climate Change 

and the United Nations Convention on Biological Diversity. The Earth 

Summit influenced all subsequent UN conferences, which have examined 

the relationship between human rights, population, social development, 

women and human settlements — and the need for environmentally 

sustainable development (UN Earth Summit 1992). Other outcome of this 

summit was the creation of the Commission on Sustainable development 

(CSD) with the purpose to monitor and report on implementation of the 

Earth Summit agreements. 

1997 – Earth Summit +5, New York - It was agreed that a five year review 

of Earth Summit progress would be made in 1997 by the United Nations 

General Assembly meeting in special session. This special session of the 

UN General Assembly took stock of how well countries, international 

organizations and sectors of civil society have responded to the challenge of 

the Earth Summit. By then, it was created the ‘Program for the Further 

Implementation of Agenda 21’ (UN Earth Summit +5 1997). 

2002 – Third UN World Summit on Sustainable Development, 

Johannesburg, South Africa. Following the series of global conferences 

(Stockholm, 1972 & Rio, 1992), more than 190 countries were represented 

there to reaffirm the nations commitment towards world’s sustainable 

development. The review meeting called for the ratification, reinforcement 

and stronger implementation of the growing number of international 
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agreements and conventions which refer to environment and development 

(Gardiner 2002). 

2012 – Earth Summit Rio+20. United Nations Conference on Sustainable 

Development (UNCSD). Rio de Janeiro, Brazil. A full package of 

information is already available online to engage peoples all over the world 

to participate in the coming earth summit. Preparatory meetings are being 

held in different world corners. The main themes of the conference will be: 

‘Green Economy in the Context of Sustainable Development and Poverty 

Eradication’ and ‘Institutional Framework for Sustainable Development’ 

(UNCSD Rio +20 n.d.). Bearing in mind that sustainable development is 

the process to achieve sustainability, we will next discuss how the concept 

evolved from different but complementary perspectives.  
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Appendix C: Researched Organizations Profiles 

Green Skills Australia 

GSA is a vocational training organization that integrates sustainability into 

their teachings. They are based in Wishart, Queensland, Australia. Among 

their clients are employees in the workplace, staff and students in schools, 

colleges and universities, members of associations, NGOs and individuals 

who want to make a difference in their organization, and individuals who 

wish to skills in a way that they are prepared to make a difference in their 

workplace by applying sustainability concepts. They are an Australian 

Registered Training Organization (RTO) and deliver fully accredited 

courses under the Australian Quality Training Framework (AQTF). Their 

main courses are in the areas of Business & Project Management and 

Construction & construction management, but they also offered courses in 

Children's Services, Training and Assessment, and English as a Second 

Language.  Their mission is stated as a combination of  

Green Skills & Awareness + Green Workplaces & Jobs + Green Supply & 

Demand = Green Economy.  

 

 

INTECAP 

INTECAP stand for Technical and Capacitation Institute from its acronym 

in Spanish.  It is the national training provider in Guatemala and it provides 

training by disseminating technology, and developing a systematic body of 

knowledge, skills and attitudes so that its students effectively perform the 

various occupations and professions. Its mission is to train and certify 

workers and people entering the labor market and provide technical 

assistance and technology in all economic activities to contribute to the 

competitiveness and development.  Among their values are: National 

Identity, Innovation, Commitment, Integrity and Quality. Their offered 

courses are more than 300 which cover a wide variety of vocational topics.   
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SENAI 

SENAI is a national technical and vocational education and training 

organization in Brazil. It has been created by decree in 1942 and it is 

maintained by the confederation of industries. It has a double function to 

support labor market by skilling and training youth and adults to meet the 

industries demand and it also offers technical, technological and 

laboratorial advisory services to the industry. Their impact in the Brazilian 

labor market is impressive: they have around 2 million annual enrollments, 

totaling 45.4 million students since its foundation. Today more than 2,200 

courses are offered in a network of 696 operating units. 
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Appendix D: Thesis questionnaire for students: vocational 

training for sustainability 

Compiled Green Work’s student survey results:  
Interviewed students’ profile:  

 33 Male     29 Female 

 

Age: 

18 -25: 04     26 -35: 25     36 -45: 19     45 -50: 08     51 -60: 06    61+:01    

 

Highest level of education: 

 

Secondary School: 05    Vocational Education: 04   FETAC qualifications : 04   

Third Level: 24               Post-graduate: 23               Other: 2   

 

1. Do you think that this training program provides you with the needed skills 

to carry out your profession in a sustainable way?  Why? 

 

48/62     77% 

•Provides with resources 

•bringing awareness 

•Keeps you up to date with regulations and best practices 

•teaches about energy efficiency 

•provides in a sustainable way of thinkin 

•provides with a good starting point 

•can be incorporated into their profession 

•more of an insight/ overview 

•I will gain a FETAC certificate in domestic energy management 

•It makes me think deeper about material & design choices as an architect. Even 

though I would be aware of a lot of the context, it put structure on information, 

making it easier to implement. 

•it does not provide specific “skills” but encourages me to think in a different way, 

leading to a more sustainable way 

•it depends on the profession. I’ve worked in IT, so there’s only limited amount of 

sustainability I can apply – it’s a much bigger project to apply it to any places to 

work  

•I think it has given us a good grounding in sustainable development 

•because it gives you a basic idea about sustainability and how to conduct business 

in a sustainable way 

•because courses are related to sustainability, comprehensive and specific 

•FSSD is comprehensive course around all aspects of sustainability, e.g. social, 

environmental, economic and ideological. 
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No: 14/62    23% 

•Not relevant to our professions 

•Not yet in a direct way 

•Not really relevant to my occupation but I can see how it might be applied 

•it is early days, but the courses are comprehensive and hopefully will help us (this 

question might better be asked at the end of the programs or six months later 

•as an electrician I can safely say no! No sustainability is coming from the top 

down in the organization and as an individual I cannot impact it   

 

2. Do you think trainers are skilled in both their subject area and 

Sustainability? 

 

Yes: 62/62 100% 

•Trainer seems skilled in subjects but sometimes doesn’t communicate to the class 

clearly 

•the majority are skilled in both. One seemed less focused on sustainability than on 

cost effectiveness but all the others were focused on the sustainability issue. 

•for the specific subject the trainers were very knowledgeable and interesting 

•very committed and enthusiastic trainers about sustainability and issues related to 

this area – excellent so far 

  

No: 0 

 

3. Do you think the courses address the local labor market needs? 

 

Yes: 38/62    61% 

•addresses lack of people with third-level degrees 

•is the future of Ireland 

•broad range of topics covered 

•there is such a diverse range of courses, it means that there is something for 

everyone  

•the courses equip the students with useful sustainability skills but the labor 

market is currently not looking for these. However, I think it is a great investment 

in the future of sustainability, because at same point the seeds of knowledge will 

bloom into resplendent garden of sustainability  

•hopefully 

 

No: 24/62     39% 

•Dublin's labor market has not enough places for jobs in sustainability 

•hopefully further needs 

•Irish labor market isn’t looking for sustainable principles at the moment. 

Currently, there is a high level of unemployment.  

•not sure as no jobs at present – hopefully in future, when economy improves and 

money invested in green area – so hopefully! 
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•the current labor market is very limited and probably not open to sustainability at 

present 

•there is no domestic demand for sustainability skills where jobs boil down to 

money 

 

4. Is sustainability taught as a separate topic or is it embedded the subject of 

the course you are taking/have taken? 

 

Embedded: 52/62    84% 

 

•it is slightly embedded in the subject matter 

•both courses for me had sustainability at the heart of them 

•3 and 4 courses had sustainability embedded 

•all the courses had the foundation of sustainability to them. The subjects all were 

connected 

•embedded in my previous course and it is the explicit subject of this online course 

•in the other 3 courses I did, sustainability was embedded in the topic. I did 

courses in food production, up cycling of clothing and green business startup. 

•was imbedded in greenworks courses and is the subject of this course (FSSD) 

•it is embedded given the purpose of the course 

•firm embedded: it is the subject 

 

Separated: 10/62    16% 

•On the course we are doing, sustainability is taught as a separate topic. 

•Don’t think the Labor Market is set up for people coming out of the courses. May 

create employment through groups of like-minded people taking their own 

initiatives. 

 

5. What sustainability concepts have you learned during your training 

program? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

•fuel poverty      

•insulation 

•closing the loop 

•fairshare 

•the 4 Sustainability Principles      

•prioritization 

•ABCD 

•passive house 

•social sustainability 

•the 3 guidelines 

•sustainable economics 

•sewing skills 

•funnel paradigm 

•sustainability definition 

•life cycle analysis 

•crade-to-cradle 

•energy efficiency/energy 

reduction/energy management 

•TNS 

•FSSD                                   

•5LF 

•Backcasting   

•systems thinking 

•transparency and accountability 

in companies 

•natural capitalism 

•recycling, reuse, reduce, repair 
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6. Do you feel empowered to take action regarding the sustainability concepts 

learned in your training program?  

 

Yes: 52/62  84% 

 

•overviews + better understanding 

•yes, I am doing a masters in the field in September 

•eventually I hope. Starting a planning masters in September 

•I feel more aware of possibility in job development 

•even if we are not there yet …. 

•the undertaken course will influence all future thinking 

•with ABCD assignment enabling us to put framework into action – scientific and 

common sense approach to highly technical, complex system of thinking 

•I feel like I understand the concepts better, and hopefully will be able to apply 

them 

•in a personal context yes, however in a professional context it is outside of our 

control 

 

No: 10/62 10% 

 

7. Which activities in the program do you find the most effective for your 

learning?   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

•preservation of food products 

•current sustainable business 

•the need to link social, 

economic and environment 

issues and consider the impact 

across from global to local 

•collaboration 

•consumption 

•insight in broad range 

•social, economic, environmental 

advantages to FSSD program 

•Discussions (with other classmates) 

•Assignments  

•Case studies 

•Practical work 

•interaction with other students 

•small group work  

•distant course 

•upskilling in a relevant area 

•field trips 

•listening to others experience 

•informal networking with like-

minded people  

•face-to-face workshops   

•group discussions 

•skype with shared documents 

•Victor’s anecdotes 

•a mix of all learning processes 

•Assignments and worshops. 

Especially, because assignment is 

based on the real organization 

•ABCD project assignment  

•practical analysis of real-like 

situations 

•group work in webminars and 

seminars 

•general collaborative approach to 

learning  

•webminars for interactive learning 

and answering questions 
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8. Please mention 3 things why did you choose this Green Works training 

program? 

 

 
•free          

•accessible   

•topical 

•practical 

•relevant 

•location 

•interesting  

•promotes energy efficiency 

•relevant to previous experience 

•FETAC certified  

•variety of subjects 

•upskilling for future market needs    

•being with like-minded people 

•real interest in sustainability using the 

knowledge for setting up a green 

business  

•solution based program -not problem 

based 

•no other trainers/organization in this 

area 

•branch out into other areas of interest. 

Having lost my job keep my brain 

engaged 

•availability of subjects 

•interest in environmental issues 

•of very high quality 

•it focused on the green economy and 

sustainability 

•enable us to go back to work 

•what I wanted to do 

•professional 

 

•improving career prospects 

•respected organization  

•desire to learn  

•time availability 

•interest in sustainable energy 

•saving fuel cost / cost of heating 

•need of further knowledge/skills 

•learn about system thinking and 

TNS 

•looking for new career 

opportunities          

•ECTS (European Credit Transfer 

System)     

•practical skills for sustainable 

living 

•online 

•in depth insight to sustainability 

•meeting people 

•interest in sustainability issues 

(building, etc)   

•liked the organization and its 

ethos 

•it focused on the green economy 

and sustainability 

•the culture of Green Works 

•skills set for a developing 

sustainable market 

•learn about sustainability 

•affiliated with BTH 

•degree level 

•recognized qualification 

•comprehensive 
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9. What kind of collaboration would you suggest to help improve the Green 

Works training program? 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10. What are the strengths and weaknesses of GW program? Please mention 

2 for each. 

  

Strengths 

  

 

 

 

 

 

 

•Work with a 3rd level to allow 

access to listen/risen  

level courses 

•people in different fields in the work 

place 

•site visits (for construction courses) 

•talks from builders 

•local businesses for lectures 

•universities in order to continue 

education and obtain  

a degree 

•workshops for students practice 

•work placements 

•community - projects / incentives to 

put sustainability  

in action 

•local companies to link students to 

them 

•more publicity / public awareness 

•more practical / hands on 

•physical materials 

•on-site training 

•working together with social 

enterprises and county  

councils for assignments, projects, 

etc. 

•networking 

•link applied components with 

business 

•bringing more sustainable 

business and initiatives under the 

green works umbrella 

•considering the amount of 

graduates that look with interest 

green works 

•I think it is doing very well as it 

is. More collaboration with 

leading educational institutes, 

think tanks, innovations centers, 

and liaise with government depts 

to spread the interest and take up 

on sustainability  

•local businesses  

•government agencies 

•industrial placement 

•collaborate with schools, 

colleges, business, chambers od 

commerce, and international 

sustainable bodies 

•more face to face collaboration 

•longer courses 

•collaboration with sustainable 

business/job 

placements/internships 

•link modules to college courses 

 

Relevant topics 

•Open place for discussion 

•Good atmosphere 

•Good location  

•Good presenters/facilitators (experienced) 

•Practical 

•Motivation to learn 

•connection with Blekinge University 

•emerging market 

•online/remote learning 

•inspirational and essential 

•trainers have strong commitment 

and expertise in areas taught 

•ability to network and learn from 

each other 
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 Weaknesses 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

•market responsive 

•different student backgrounds 

•FETAC accredited 

•no qualification restricted 

•creates awareness 

•builds networks 

 

•strong collaborative approach to 

learning for participants 

•comprehensive 

•lead to certification 

•well organized 

•courses not connected in terms of 

final qualifications 

•lack of communications within the 

office - last minute location change, 

causing confusion 

•marketing/promotion 

•limited by the funding 

•short   

•free student Wi-Fi is very 

intermittent 

•no caffeine-free drinks available 

•technical issue: not organized 

enough 

•lack of further funding 

•more links to employment 

opportunities would be good 

•uncertain future at Green Works 

courses  

•facilities   

•too broad 

•handouts don’t align with flow of 

the class 

•small amount of learning "in field" 

•lack of enough facilities 

•low level of courses (not 

university level) 

•ends this June 

 

•Program is funded by a government 

program for 6 months only 

•The length of funding is too short to 

follow up with students, courses are short 

and must stay within accreditation 

requirements. Courses need to be adapted 

to give them a sustainability focus but 

there is no chance to create new courses 

from scratch to build them around 

sustainability 

•Diversity of students from academics 

levels 

•Classroom based 

•Very FETAC driven  

•limited availability 

•not enough funding 

•lack of link between different modules 

•PowerPoint case studies 

•dependence of funding 

•not enough awareness for job seekers 

about GW 

•not always practical / more hands off 

•facilities 

•takes way too long sometimes to explain 

simple concepts 

•having trouble with numbers on the 

courses + completion 
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Appendix E: Lessons plan example 

Lesson title:                                     SEEDLINGS GROWING 

  

 

  

    

    

    

Knowledge Skills Attitudes Pedagogical Tech 

Students gain 

knowledge on the 

conditions necessary 

for germination and 

care of seedlings. 

Students gain skills 

on: land 

preparation, use of 

manure, planting, 

weeding and 

watering of 

seedlings. 

Students develop 

attitudes on co-

operation, the 

quest for 

knowledge, sharing 

and care of 

seedlings. 

Discussion, Active 

and experimental 

learning, problem-

based learning. 

      

SP1   SP2   

Planting of seedlings done manually and 

locally discourages the use of fossil fuels for 

transportation and machinery.  

 

The use of compost from food residues is 

a great resource of nutrients for the 

seedlings and avoids the use of chemical 

fertilizers 

  

  

  

SP3   SP4   

Learning proper watering techniques can 

decrease the use of unnecessary water. 

Matching this with permaculture concepts 

improves the use of land and avoids the use 

of forest or jungle space to grow crops. 

The nursery where the seedlings are 

being grown can be used to teach the 

community about the role of plants in 

the earth system. The planting of trees, 

especially forests, could lead to more 

rainfall, hence the production of more 

food. Seedlings are sold to raise income 

for the trainees and the surrounding 

community.  

  

  

  

Flow, activities, materials, notes: 
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Appendix F: Thesis Questionnaire for TVET Organizations 

 

Organization:  Green Skills Australia          

City/Country:   Australia 

Interviewee’s Name:  Cameron Russell 

Interviewee’s Position:  Director 

 
1. Please mention 3 aspects to successfully integrate Technical and Vocational 

Education and Training (TVET) with Sustainability. 

      

 1. Research and relevance of material: 

      2. On topic, up to date, local 

      3. 

 

 2. What are the strengths and weaknesses of your organization in integrating 

sustainability into TVET?  (please mention 2 of each) 

       

1. We write all our own materials so do not need to borrow and 

contextualize 

      2. It is central to our operations 

 

3. Not enough time, staff or resources to do the ideal job 

 

4. ndustry-based training package may conflict with or even be contrary to what 

we want to include 

 

3. What are some challenges and barriers that you actually face to bring 

sustainability in this field? Explain why. Please mention 3: 

 

      1. Not enough time, staff or resources to do the ideal job 

      2.Industry-based training package may conflict with or even be contrary to 

what we want to include 

      3. 

 

4. Are the trainers skilled in Sustainability?        (  X  ) Yes      (    ) No 

 

5. Do the offered courses address the local labor market needs? ( X   ) Yes        (    ) 

No 

6. Is sustainability taught as a separate topic or is it part of every course within 

your training program?    (    ) Separate topic   (  X  ) Embedded in every 

course 
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7. In your program, what are the top skills that your students learn in order to be 

successful as sustainability practitioners? Please list up to three skills 

           1. Understand systems and processes 

           2. Able to take appropriate precautions 

           3.Able to assess and report 

 

8. How do you ensure that students feel empowered to take action regarding the 

sustainability concepts learned in the training program? 

      

Talk of empowering or educating the student does the opposite – it patronizes 

and demotivates them. Most of our students are already highly motivated 

 

9. What pedagogical approaches are used in your training program? Please 

mention up to three: 

          

1. Embedded sustainability content so that no choice – not making a big 

deal out of it 

   2.Training of trainers and engaging experts to write for us 

   3.Green builders get more jobs (not a hard sell) 

 

10. Are you doing any efforts to improve TVET’s reputation in relation to higher 

education?   (    ) Yes  (  X  ) No.    If yes, please mention how: 

           It is quite high already 

 

11. Are you taking any actions to reduce the sustainability impacts of your 

organization? ( X   ) Yes         (    ) No.     If yes, mention 3 actions: 

                   

   1. Reducing/recycling/reusing paper 

             2.Avoiding expansion in many ways 

             3.Plants as part of office space 

 

12. Is there any kind of collaboration between your organization and other 

stakeholders (such as government, trade unions, industries, etc.)?  ( X   ) 

Yes         (    ) No     If yes, please explain 

Government, education dept, environmental experts (writers or consultants), 

construction etc stakeholders 
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Organization:         Serviço Nacional de Aprendizagem Industrial  

    SENAI (National Service for Industrial Learning) 

City/Country:         Jaguariúna – São Paulo/Brasil 

Interviewee’s Name:     Beniamino Fabio Di Gioia 

Interviewee’s Position:   Professional Development Director – 

            Jaguariúna School Unit 

 
1. Please mention 3 aspects to successfully integrate Technical and Vocational 

Education and Training (TVET) with Sustainability. 

 

1. Provision of professional education in line with the training needs required 

by industry (SENAI’s focus) including topics such as sustainability. 

2. Autonomy of education institutions to update their courses according to 

market needs. 

3. Ability to upgrade technical and pedagogical approaches of the teachers 

and other actors in the professional education process. 

 

2. What are the strengths and weaknesses of your organization in integrating 

sustainability into TVET? (Please mention two of each) 

         

S. Integration with industry. 

S. Capacity and speed of project execution 

W. indicators of sustainability in excess and in some cases, the lack of indicators 

W. The need to include in the school curriculum the sustainability references that 

are  applied the industry, due to its peculiarities. 

 

3. What are some challenges and Barriers that you actually face to bring 

sustainability in this field? Explain why. Please mention three: 

          

1. Overcoming the culture in which the applicant / student seeks training divorced 

from his vocation and / or the need for employers. 

2. Despite being a private institution, by receiving funds from government 

originated from the industries taxes, SENAI suffers constant government 

interference, which is not always aligned to industry needs. 

3. Getting the students to understand the necessity and importance of a company 

to be sustainable and, as a collaborator, incorporate attitudes that contribute to 

these goals. 

 

4. Are the trainers skilled in Sustainability? ( ) Yes (x) No 

 

5. Offered courses of the local labor market address the needs? (X) Yes ( ) No 
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6. Sustainability is taught as a separate topic or is it part of every course within 

your training program? ( ) Separate topic (x) Embedded in every course 

 

7. In your program, what are the top skills your students learn that in order to be 

the successful sustainability practitioners? Please list up to three skills 

 

            1. Ethics 

             2. Social & Environmental Responsibility 

             3. Monitoring of quality indicators based on the tools used in industry. 

 

8. How do you ensure that students feel empowered to take action regarding the 

sustainability concepts learned in the training program? 

              We have no specific indicators for this purpose. 

 

9. What pedagogical approaches are used in your training program? Please 

mention up to three 

  

           1. Learning by doing, that is, our courses are especially practical. 

             2. Learning to learn, or else, we encourage the research. 

             3. Learning by the challenge, or else we encourage learning through the 

solution of problem-based situations. 

 

10. Are you doing any efforts to Improve TVET's reputation in relation to higher 

education? () Yes (x) No. If yes, please mention how: 

 

11. Are you taking any actions to Reduce the Impacts sustainability of your 

organization? () Yes () No. If yes, mention three actions: 

 

12. Is there any kind of collaboration Between your organization and other 

stakeholders (such as government, trade unions, industries, etc.).? (X) Yes () No If 

yes, please explain: 

 

AI is subordinate to the National Confederation of Industries, representing 

the      unions. It has social action on several fronts by supporting government 

agencies at municipal, state and federal government levels (inside and outside the 

country). Our course programs are defined based on the training needs identified 

by the industry. 

__________________________________________________________________ 

 

We really appreciated you taking time on responding this research. We hope these 

questions helped you reflecting about your organization’s working model and 

from that reflection, that you could have good insights on what areas and how your 

organization’s model can be improved to bring more sustainability into your 

training programs.  Thank you! 
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Appendix G: Thesis Questionnaire for TVET Experts 

Interviewee’s Name:  Paul Murray 

City/Country:  Plymouth; UK                

Organization (if applicable): University of Plymouth 

1.    What are the strengths and weaknesses of the current Technical 

and Vocational Education and Training (TVET) approach? 

There is no ‘current’ approach that is universally adopted for embedding 

ESD in TVET. Some teams embed specific technical aspects of 

sustainability that are discipline-specific (e.g. sustainable materials in 

engineering), but without a sound understanding of the context of 

sustainability, learners may feel this I just an ‘add on’ and therefore 

unimportant. 

TVET is, however, rich in possibilities if educators adopt an ‘infusing’ 

approach, where sustainability elements feature in most, or at best all, 

taught modules, not just one or two. 

2.    What are the most significant challenges and barriers to bring 

sustainability into TVET? Please explain why. 

Educator’s perception of lack of time, lack of expertise and lack of 

curriculum space. Few educators are ‘sustainability literate’ themselves, so 

how can they yet deliver sustainability literate learners? So, educators need 

educating for sustainability – that is one of the key challenges. 

In our thesis findings we mention 10 aspects of a successful TVET for 

sustainability. We ask your help validating these aspects by commenting on 

them and adding any important aspects we might have missed or 

eliminating irrelevant ones. If you need clarification for any aspect please 

refer to their description at the end of this document. 
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1.  Developing a workforce skilled for sustainability 

TVET organizations and programs role should be to provide people with 

the necessary skills to carry-out certain task or profession in a sustainable 

manner. This is achieved by the development of skills. 

I agree with this, but it is about much more than skills. It is about educators 

cultivating the right knowledge and understanding too, recognizing the 

complexity surrounding sustainability and the fact that the fundamental 

changes required will probably take a generation to put in place fully. 

2.     Embedding sustainability concepts into TVET 

It is necessary to develop those skills that are relevant to sustainable 

development along with the core skills of TVET. 

Absolutely. 

3.     Technical and Vocational Education and Training for All 

Special efforts are needed to reach all different groups of people within 

society especially marginalized groups. 

Agreed 

4.     Adoption of Sustainability values, principles and practices 

More than knowledge, the adoption of sustainability values, principles and 

practices is necessary. 

Absolutely. See Chapters three and four in my book, The Sustainable Self 

for an overview of the role of values and how sustainability values can be 

self-cultivated 

5.     Skilled trainers in sustainability 

Trainers must be skilled in both their subject are and sustainability skills. 

Absolutely. 
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6.     New Education and Training Delivery Techniques 

How the information is delivered is crucial to determine its success in 

fostering cultural transformation towards a sustainable society. 

True, Delivering sustainability as a right or wrong knowledge system has 

limitations and is best accompanied by exploratory, and enquiry based 

learning techniques where individuals development and reflect on their own 

experiences. 

7. Local context consideration 

“Sustainable development is best understood as a continuing and holistic 

process of change that takes place within the local context needs and 

priorities, involving the cooperation of the entire community” Bonn 

Declaration. 

I would go further than local context and claim that ‘personal’ context is 

also key. 

8.     Improving the image of TVET 

Challenging the old concepts of workforce learning and replacing them 

with what TVET is doing today is all about image changing through social 

collaboration. 

Agreed 

9.     The Role of Partnerships 

Building partnerships with key stakeholders is an essential component in 

implementing sustainable development principles. 

Agreed; inter-personal working is key (see chapter 9 of The Sustainable 

Self: skillful means. 

10. Reducing TVET sector sustainability impact 

The TVET sector must demonstrate leadership in the transition to a 

sustainable economy. 
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Yes, and we would do well to accompany this through a transition to 

sustainable professional and personal lifestyles too. 

____________________________________________________________ 

We really appreciated you taking time on supporting us on this research. 

With your contributions, we hope that our research brings new insights on 

how to embed sustainability to TVET field. 

THANK YOU! 

Telma Gomes, Samuel Brizuela and Chen Chen Gu 

Blekinge Institute of Technology – Sweden 

Masters on Strategic Leardership towards Sustainability – MSLS 2011 


