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Points to be addressed

• Drivers:
• SDGs

• Greening of economy

• Requests for skills

• Search for answers
• ESD pedagogy

• Studies by the presenter

• Research on behavior change

• Generic green skills development

• Requirements for TVET teachers
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Drivers
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SDGs

• Started from 1980s (The 
Brundtland Report, 1987)

• 1992 Rio de Janeiro – the first 
international attempt to draw up 
action plans and strategies

• A call for action by all countries –
poor, rich and middle-income –
to promote prosperity while 
protecting the planet; SDGs 
adopted September 2015

• The 2030 Agenda for Sustainable 
Development identifies 17 goals
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Greening of economy

• The concept of the green economy brings together environmental,
social and economic advancements arguing that a low-carbon
economy is the only possible outlook and foundation for prosperity
and inclusive growth in the future (Fien & Guevara, 2013; Lavrinenko
et al., 2019).

• ADB (2012) and World Bank (2012) realize its feasibility and
profitability of green economies in the long term. The concept of
green economy has been included in the agenda of UNEP, European
Union (EU) and OECD.
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Request for skills

• ILO (2012) 
estimates that 15–
60 million 
additional jobs
could be created in 
the coming two 
decades under 
green economic 
development.
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Figures published by the 
Federal Reserve Bank of St 
Louis show that in 
America, employment in 
non-routine cognitive and 
non-routine manual jobs 
has grown steadily since 
the 1980s, whereas 
employment in routine 
jobs has been broadly flat. 

Among non-routine cognitive skills:
• abstract reasoning, 
• systems thinking,
• collaboration, 
• ability to experiment.
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Search for answers
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ESD pedagogy – beyond transmitive perspective

• Role-plays and simulation

• Group discussions

• Stimulus activities

• Debates

• Critical incidents

• Case studies

• Reflexive accounts

• Critical reading and writing

• Problem-based learning

• Fieldwork and outdoor learning

• Modelling good practice
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Source: Research into commonly adopted ESD pedagogics in higher education – adapted from Cotton and Winter (Tilbury, 
2011, p. 26-27).
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Research on green skills development – HK TVET

Enrichment module: Green Knowledge and Practices

• Environment
• Environmental laws and regulations
• Sources, natures and control pollution in work process and work area (our 

example - closed-loop economy)
• Green office/ workplace
• Climate change and carbon footprint
• Sustainable development and corporate social responsibility

24 hours
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TVET classroom reality

1. Teaching Content

Campus-based curriculum; 

Generate the learning content based on students’ prior learning experience; 

Include local cases as teaching and learning materials.
2. Pedagogy

Encourage students’ participation; 

Facilitate the connection between identified sustainability issues and   students’ 
working/leaning experiences; 

Integrate ESD learning processes into the classroom practice;
3. Assessment

Employ formative assessment; 

Develop a learning portfolio; 

Evaluate students’ learning outcomes based on a more systemic competence framework.
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Pedagogical approach

The basic principles of Problem oriented and project-based learning (POPBL) can be
summarized as:

• Student-centered and able to motivate and gain commitment among students

• Problem-oriented and not subject-oriented

• Focus is more on the learning process and finding solutions rather than knowledge recall

• Project-based which involves goals and actions for change

• Exemplarity instead of generality

• Promotes group/team work, social and communication skills

11

Real World Problem Solving
(e.g. Rowe, 2007; Brundiers et al., 2010; 
Remington-Doucette, et al.2012)

✓Problem-based learning (PBL)

✓Project-based learning (PjBL) 

✓The integration of PBL and PjBL
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Progression to green behaviour

Sustainability is ultimately an issue of human behaviour, and negotiation 
over preferred futures, under conditions of deep contingency and 

uncertainty. It is [an] inherently normative concept, rooted in real-world 
problems and very different sets of values and moral judgements

(Robinson, 2004). 

While green skills agenda assumes that the possession of skills is one of the
most important factors required for green economic transitions, previous
studies (particularly in the scope of environmental psychology) highlighted
values/norms and attitudes as the determinants of environmental
behaviours and actions, which are required for greening industry.

12



International Conference:
Digitalising And Greening TVET For Sustainable Development | 27 October 2022 | Thailand

Sustainable development and green economies are 
value-laden

The hierarchical control model
proposed by Shields, Šolar and
Martin (2002) illustrates the
underlying role of values in
response to the sustainability
agenda and delineates a clear
trajectory from values to actions
and actual impacts.
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Source: Shields, Šolar, & Martin, 2002
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Research on behaviour change

Homer and Kahle (1988) observed a causal relationship in the progression from
value to behaviour that was exerted indirectly via attitude.

Individuals’ attitudes related to specific environmental issues are derived from their
general values and internalised moral norms (Stern et al., 1995).

Attitudes serve as a channel for individuals to express their personal values and
self-concept when placed in specific contexts such as environmental issues. In
other words, attitudes have a value-expressive function (Katz, 1960), which can be
exerted through behaviours and actions.
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Values BehaviourAttitude



International Conference:
Digitalising And Greening TVET For Sustainable Development | 27 October 2022 | Thailand

The gap between values, attitudes and behaviour

While green values and attitudes are the prerequisites for actualising the
sustainability blueprint, they do not immediately translate into actions. They are
the necessary, yet insufficient, condition for achieving sustainability goals
(Leiserowitz, Kates and Parris, 2006).

Green attitude-behaviour gap has been identified (Redondo & Puelles, 2017;
ElHaffar, Durif & Dubé, 2020) whereby individuals with pro-environment attitudes
demonstrate inconsistencies in their behaviours.

• E.g. environmental consumption: empirical studies have consistently shown that
consumers’ green attitudes do not translate into actual purchasing actions
despite any pre-existing environmental values (Weigel, 1977; Mainieri et al.,
1997; Auger & Devinney, 2007; Morwitz, Steckel & Gupta, 2007; Young et al.,
2010; Samarasinghe, 2015).
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Barriers in translating values and attitudes into behaviour

1. The intensity or priority of different values and attitudes themselves
• Relates to prioritizing and trade-offs between different values

2. The personal capabilities of the decision-maker or actor
• E.g. lack of time, money, access, literacy, knowledge, skills, power, or 

perceived efficacy
3. External contextual obstacles

• E.g. regulations, supporting infrastructure and available technology, social 
norms, and the broader social, economic and political context

Therefore, skill is only one of the components (although very important) that can 
prompt proper actions required for greening economy.

16

Source: Leiserowitz, Kates and Parris, 2006.
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Bridging the gap

• Green values are the foundation of the transition, yet the progression from values 
to action is protracted and is bridged by a series of mediating variables 

• Responses and interventions to transform the workforce and industries for the 
green economies should focus on these three mediating factors 

• Particularly, green skills development can be conceptualized to:

1. Provide opportunities to be involved in solving issues associated with 
greening in the workplace

2. Allow one to feel empowered by having a meaningful contribution towards 
greening the workplace and industry

3. Develop habits to operate in a particular way that one can learn through 
training. 
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Bridging the gap – educational action

Barriers Mediating Factors Educational Response

1. Individual differences in the 
intensity or priority of values 
and attitudes

1. Personal relevancy and felt 
involvement towards green 
issues

• Prioritise weak anthropocentrism through value education and 
the overall context for program development

• Use real-life case studies and industrial examples of greening 
industries to spark personal relevancy and involvement in the 
greening agenda to induce behavioural change

2. Lack of personal capabilities 
to engage in green behaviour

2.1   Self-efficacy • Equip learners with green skills and a sense of self-efficacy to 
take green actions

• Ensure all students develop generic green skills

• Develop habits of green practices/ operations during training 
programs

2.2   Self-control

3. External constraints 3. Emphasis on the greening of 
industries and skills

• Prepare a workforce needed for addressing the structural 
changes of the green transition (e.g. policies on greening 
economies and skills; inclusion of green skills into training 
standards; developing programs that integrate these standards)

18
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Generic green skills development
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Green skills to promote self-efficacy & self-control -
the mediating factor 2

20

Use of new greener 
technologies and 

processes

Level of Generic green 
skills
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Generic green skills
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Cognitive Competencies

• Environmental awareness and a willingness to learn about 
sustainable development

• Systems and risk analysis, skills to assess, interpret and understand both the 
need for change and the measures required

• Innovation skills to identify opportunities and create new strategies to respond 
to green challenges

• Understanding the complexity and interconnectedness of sustainable 
development issues and challenges

• Identifying ways of being part of the solution
• Ability to think about things differently
• Awareness of habits in actions and thought
• Ability to make judgments based on both evidence and sustainability values

Technological Competencies
•

• Quantification and monitoring (waste, energy, water)
• Management systems (waste, energy, water)
• Procurement and selection
• Material use and impact quantification
• Impact and use minimization
• Impact assessment
• Risk management

Interpersonal Competencies

• Strategic and leadership skills to enable policymakers and business executives 
to set the right incentives and create conditions conducive to cleaner 
production, cleaner transportation, etc.​

• Coordination, management and business skills to facilitate holistic 
and interdisciplinary approaches that encompass economic, social and 
ecological objectives​

• Communication and negotiation skills to discuss conflicting interests in 
complex contexts​

• Marketing skills to promote greener products and services​
• Networking, IT and language skills to enable participation in global markets​
• Consulting skills to advise consumers about green solutions and to spread the 

use of green technologies​

Intrapersonal Competencies

• Adaptability and transferable skills that help workers learn and apply the 
new technologies and processes required to green their jobs

• Entrepreneurial skills to capture the opportunities of low-carbon technologies

Source: Pavlova (2017)
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Resources for Generic Green Skills Development to 
promote personal relevancy – mediating factor 1
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Identified concepts
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Case studies structured under industries
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• Information sheets about 
concepts, student activity 
sheets, teacher guidelines, 
and case studies built upon 
SDG 2030.
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Each green concept is associated with one or more 
case studies

26
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Student worksheets and guidelines are provided for each 
concept and case study 
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Example: Green Technologies

28

Concept 
Information Sheet
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✓ Industry-oriented
✓ Local issues
✓ Global and local solutions



International Conference:
Digitalising And Greening TVET For Sustainable Development | 27 October 2022 | Thailand 30

Student 
Worksheet
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Teacher 
Guidelines
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Case 
Study
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Suggested generic green module – 26 hours
Learning Contents Indicative 

Contact Hours
Topic 1- General environmental awareness and principles in daily life

• Closed-loop economy 

Case study: 1. How sustainable fashion contribute to the closed-loop economy; 

2. Sludge treatment in T. Park

• Sustainable consumption

Case study: Wood-based fibers could lead sustainable fashion out of the woods

6 hours

Topic 2- Environmental law / regulations, environmental standards within occupations occupation

• Environmental law and regulation (included Environmental Management System (EMS) and ISO 14001)

Case study : Green buildings (Example 1: Hong Kong Science Park; Example 2: Zero Carbon Building; Example   3: 
Town Gas Headquarters)

4 hours

Topic 3- Pressing local and global issues

• Waste management

Case study: Hong Kong’s awareness on waste management

• Sustainable development

Case study: Greening of the hotel industry in Hong Kong

• Water resources and water pollution       

Case study: Wastewater treatment in Hong Kong

6 hours
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Suggested generic green module

36

Learning Contents Indicative Contact 
Hours

Topic 4- Greening workplace: application and impact on occupation / workplace practice 

• Green technology

Case study: How much energy do data centers use?)

• Sustainable innovation

Case study: 1. Clear air-SMOG FREE; 

2. Over packaging in retail sector: Can Air-Carbon  help)

6 hours

Topic 5- Social / economic impact

• Corporate social responsibility (CSR)

Case study: How Hong Kong’s CSR experience can enhance the success of Belt and Road initiative)

• Social enterprise

Case study: Riders for health in Africa

4 hours
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Requirements for TVET Teachers
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Set of skills needed for TVET teachers for greening TVET

• Professional knowledge

• Professional practice

• Professional engagement
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UNESCO-UNEVOC Coaction Initiative

“Capacity building for addressing SDGs through curriculum and
pedagogy innovation: A focus on generic green skills development in
TVET” – led by UNEVOC Center (Hong Kong), The EdUHK

Objectives:

• Contribute to “TVET for climate action (including Greening TVET)” and “Supporting TVET
staff for a digitalized world”​

• Capacity building of TVET practitioners and TVET leaders on the issue of greening TVET,
particularly on curriculum and pedagogical design​

• Enable the application of green knowledge and skills in solving real life challenges through
interactive learning exercises​

• Provide a knowledge transfer platform for TVET educators to learn from each other’s
experiences as well as best practices from diverse contexts
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UNESCO-UNEVOC Coaction Initiative

• 166 participants and 14 UNEVOC leaders from 6 Partnering UNEVOC 
Centers:​

• Hangzhou (Zhejiang Technical Institute of Economics (ZJTIE))​
• Shenzhen (Shenzhen Polytechnic)​
• Mongolia (VETP Vocational Education and Training Partnership NGO)​
• Nigeria (Yaba College of Technology)​
• The Philippines (Technical Education and Skills Development Authority 

(TESDA)​
• Saudi Arabia (Technical and Vocational Training Corporation)​
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Participants who rate competency items at ≤ 3
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Competency items in Professional Knowledge(K), Practice(P) and Engagement (E)

% of the participants who rate at 1&2 % of the participants who rate at 1&2&3

If 1&2 ≥ 25%, or 1&2&3 ≥ 60%, then these competencies need to be addressed in training

(1 – not at all proficient;  2 – less proficient; 3 – somewhat proficient)



International Conference:
Digitalising And Greening TVET For Sustainable Development | 27 October 2022 | Thailand

Competencies addressed in our project

Professional Knowledge:

• K2.1: Organize concepts related to SD into themes or modules that can be taught 
across different subjects, or as a separate subject.

• K3.1: Design and implement learning activities related to greening that can be 
effectively assessed (71% without Nigeria)

• K3.2: Use assessment as a tool and means of providing feedback to students 
about their generic green skills development (71% without Nigeria).

• K3.3: Implement assessment that is aimed to evaluate students’ generic green 
competencies (knowledge, values and attitudes) about finding innovative 
solutions to problems, exploration of challenges related to SD and greening of 
industries, debate SD issues, etc.
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UNESCO-UNEVOC Coaction Initiative

Structure – 3 workshops and 1 webinar, meetings and discussions within sub-
groups before each workshop

43

Topic 1 SDGs, environmental laws/regulations, environmental standards for 
industries.

Topic 2 Why and how TVET can contribute to green economies and society? 
(Approaches and practices towards greening TVET).

Topic 3 Why do we need green skills and what are green skills?

Topic 4 A framework for curriculum and pedagogy development.

Topic 5 Simulated classroom practice: how to use the resources; which teaching 
strategies to apply.

Topic 6 Standards for greening TVET teacher training and professional development.
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Project deliverables

44

• After the workshops, two to three
local case studies on greening
industries were developed by each
country to contextualize the
resources

• The participants in all the countries
felt honoured that their case
studies from will be presented to
the international audience and will
be used by educators from different
countries
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Lesson learnt
• Online training is efficient, especially in supporting participants from different locations

• Challenges in creating an interactive learning environment and learning formats, improving
participants’ learning motivation and engagement, and monitoring the learning progress

• Two vital elements to facilitate learning before and after workshops

• Leadership and active involvement of UNEVOC Center Leaders

• Clear and detailed instructions for homework to follow up the workshops and guidelines for
preparation for the next workshop for all participants

• Use of appropriate learning resources that can support individual and peer learning

• Have regular project meetings with UNEVOC Leaders before each workshop to ensure learning
progress

• Use individual consultations to provide additional support

• Use of Zoom interpretation functions and “Poll everywhere” to enhance the interactivity of
online learning

• Virtual space to share materials and resources, e.g. OneDrive and Edmodo
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To conclude
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Main points

• A number of drivers, including SDGs, greening of economy, demand for
particular skills have had an impact on changes required in TVET
classrooms

• Studies on ESD, greening TVET and behavior change provide answers on
how to adjust pedagogy to achieve desirable results

• Curriculum development that introduces SD concepts and greening of
industry case studies and that are based on student-centered pedagogy are
suggested as effective ways to deliver the results.

• This can be done as separate modules/units or themes embedded in
existing units

• It is important to start with teacher training.
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Teacher training – possible actions

• Green skills development of TVET teachers as a function for partnerships for greening economies to
address climate change issues at different levels

• National - Policy suggestions based on green human capital framework that includes TVET teacher
skilling and re-skilling

• Level of TVET teachers standards development, curriculum development – include different types of
green skills and ESD pedagogy:

• New green occupations

• Introduction of greening elements into existing occupations

• Development and introduction of generic green skills modules and addressing SD/greening
concepts across existing courses

• Industry – assessment of current situation and future developments for greening to identify partners
and areas for collaboration; work with TVET teachers for re-skilling (topping-up and specific green
skills)

• TVET institutions – be more pro-active and suggest re-skilling strategies for teachers
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