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Points to be addressed

Drivers:

* SDGs

e Greening of economy
* Requests for skills

Search for answers

e ESD pedagogy

e Studies by the presenter

e Research on behavior change

Generic green skills development

Requirements for TVET teachers
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SDGs

e 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 E
protecting the planet; SDGs
adopted September 2015

BIOSPHERE

 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
etal., 2019).

e 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.

E'ﬂ—
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Request for skills

Figures published by the

Think Federal Reserve Bank of St
United States employment, by type of work, m

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.

* |LO (2012)
estimates that 15—
60 million
additional jobs
could be created in
the coming two
decades under
green economic oottt et e e - SO
d eve | opme Nt. Non-routine manual

Among non-routine cognitive skills:
e abstract reasoning,
................ 10 N systems thinking’
* collaboration,
rrrrrrrerrrrer e O * ability to experiment.

1983 90 2000 10 14

Sources: US Population Survey; Federal Reserve
Bank of St. Louis
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Search for answers



ESD pedagogy — beyond transmitive perspective

* Role-plays and simulation  Reflexive accounts

e Group discussions e Critical reading and writing
 Stimulus activities * Problem-based learning

e Debates * Fieldwork and outdoor learning
* Critical incidents  Modelling good practice

e Case studies

Source: Research into commonly adopted ESD pedagogics in higher education — adapted from Cotton and Winter (Tilbury,
2011, p. 26-27).

E'ﬂ—
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Research on green skills development — HK TVET

Enrichment module: Green Knowledge and Practices

* Environment
* Environmental laws and regulations

e 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

v'Problem-based learning (PBL)
Real World Problem Solving

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

v'Project-based learning (PjBL)
v'The integration of PBL and PjBL

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

e 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

E'ﬂ—

o International Conference:

°'@e° Digitalising And Greening TVET For Sustainable Development | 27 October 2022 | Thailand



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.
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The hierarchical control model
proposed by Shields, Solar 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.

.°@’. International Conference:

Sustainable development and green economies are
value-laden

Soclety

Objectives

uofyR wLIOJ U]

' Social, Economic and Environmental Systems

Source: Shields, Solar, & 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.

L
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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.

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

e 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

1. Individual differencesinthe 1. Personal relevancy and felt * Prioritise weak anthropocentrism through value education and
intensity or priority of values involvement towards green the overall context for program development
and attitudes ISSUES  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 2.1 Self-efficacy * Equip learners with green skills and a sense of self-efficacy to

to engage in green behaviour take green actions

2.2 Self-control . :
* Ensure all students develop generic green skills

* Develop habits of green practices/ operations during training

programs
3. External constraints 3. Emphasis on the greening of * Prepare a workforce needed for addressing the structural
industries and skills 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)

&
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Generic green skills development



Green skills to promote self-efficacy & self-control -

the mediating factor 2

Typology of Green Skills

Specilic green skills

for new occupations
(New Skills)

Topping up skills
ﬁa for greening

existing occupations

Generic skills within Generic technological

environmental context processes

Positive attitude towads sustainability; Green Mindsets

© Pavlova 2017
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Generic green skills

Cognitive Competencies Technological Competencies

Environmental awareness and a willingness to learn about * Quantification and monitoring (waste, energy, water)
sustainable development * Management systems (waste, energy, water)

Systems and risk analysis, skills to assess, interpret and understand both the * Procurement and selection

need for change and the measures required * Material use and impact quantification
Innovation skills to identify opportunities and create new strategies to respond * Impact and use minimization

to green challenges * Impact assessment

Understanding the complexity and interconnectedness of sustainable * Risk management

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

Inter per. sonal Competencies Intr aper: sonal Competencies
* Strategic and leadership skills to enable policymakers and business executives * Adaptability and transferable skills that help workers learn and apply the
to set the right incentives and create conditions conducive to cleaner new technologies and processes required to green their jobs

production, cleaner transportation, etc. * Entrepreneurial skills to capture the opportunities of low-carbon technologies

* 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

International Conference:
Digitalising And Greening TVET For Sustainable Development | 27 October 2022 | Thailand
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Resources for Generic Green Skills Development to
promote personal relevancy — mediating factor 1

.’ Generic Green Skills for TVET

Teaching and Learning Resources

Introduction to Generic Green Guidelines for Green Skills for Greening Sustainability Additional Feedback
Resources Skills Teachers SDGs Industries Issues Resources ¥ Form

¥ 5

J Generic Green Skills ¥or TVET
L i Ledrmine Resources

ching and Learning ReSolrces
Green Skills for TVETY

Feedback

No doubt these resources add very
much towards introduction of generic

Generic Green Skills

Green skills are those skills needed to reduce environmental

impacts and support economic restructuring with the Specilic gresn skills reensiills and achieving sustinabls
N s+ a0 fc v i His C
purpose of attaining cleaner, more climate resilient and ey o

development. Hope that they can be

efficient economies that preserve environmental
shared among trainees as well as to

sustainability and provide decent work conditions.
managers and administrators.

They can be classified as generic (or 'key' or 'core’)
competencies and specific (task-oriented) competencies that
are required for particular occupations. Both types of
competencies are used within specific contexts and require
knowledge, skills and attitudes (or beliefs, dispositions and
values). Read More

TVET teacher educator, Pakistan
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~ Socio-Environmental

g Green tec:nology - Corporate social responsibility
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- Sustainable innovation = gzla%s ‘e and economic

T sy cansern ey - Urban heating

2 nd oontmﬂc 3 t::: o0 ; - Sustainable consumption

: lé:rbon cycle '::llmate change/ - Ecological footprint
. global warming - Environmental justice & law

- e

4

Sustainable Development

An integrated approach to environmental, social and economic issues that

leads to a greener economy and society, in order to maintain a decent
~ standard of life for both present and future generations.
~
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Case studies structured under industries

: Agri- and Knowledge Public _
Transportation aquaculture sector administration Retail

&8 | 8 | R | il | 8

. Waste Hotel _ Renewable
Construction management industry Manufacturing energy

=2 | & | 5.

&‘ﬁ—
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For Sustainable Development

* Information sheets about
concepts, student activity
sheets, teacher guidelines,
and case studies built upon
SDG 2030.

3 International Conference:

Industry, Innovation and infrastructure

9 INDUSTRY, INNOVATION The aim of SDG 9 is to implement modern industrial policies and compliance with global standards and norms. It promotes environmentally

V] e sustainable growth through greening industries and their facilities via cleaner production technologies and resource-efficient methods and

innovation.

Concepts and case studies under SDG 9 are as follows:

Green Technology

Green technology is a type of technology that is
9 environmentally friendly. Its main purpose is to conserve
® ; nature, tackle problems related to the depletion of natural
resources and to repair the negative impact of human
activities, such as pollution and environmental degradation.
The term 'green technology’ is also known as ‘environmental
technalogy or ‘clean technology’. These technologies are used in various aspects of
our lives: from renewable energy and power storage, smart building innovations,
green living technology, to smart transportation and mobility, waste management
and recycling (Dasy, 2016; Babbitt, 2017).

CONCEPT

(A Concept - Green technology
(A student worksheet - Concept Green technology
[ Teacher guidelines - Concept Green technology

Closed-loop economy

The closed loop model is a biomimetic {life-imitating)
approach, which takes nature as an example and considers
[ ] 3 that systems should work like organisms, processing
CONCEPT nutrients that can be fed back into the cycle—hence the

terms 'closed loop' or 'regenerative’ used to describe it. The
closed-loop economy is also called the 'circular economy’ and it is an industrial
system that is restorative or regenerative by design. It replaces the ‘end-of-life’
concept with restoration, shifts towards the use of renewable energy, eliminates
the use of toxic chemicals, and waste by improving the design of materials,
products, systems and business models (Ellen MacArthur Foundation, 2016).

B Concept - Closed-loop economy
Handout - Concept Closed-loop economy Dream farm
B student worksheet - Concept Closed-loop economy

Teacher Guidelines - Concept Closed-loop economy

Construction

&

Waste
management

Waste
management

i

Green buildings

Case study - Green buildings
Student worksheet - Case study Green buildings

[@A Teacher guidelines - Case study Green buildings

How much energy do data
centers use?

Case study - How much energy do data centers use
Student worksheet - Case study How much energy do data
centers use

[A Teacher guidelines - Case study How much energy do data

centers use

Sludge treatment in T. Park

Case study - Sludge treatment in T. Park

Student worksheet - Case study Sludge treatment in T
Park

[@ Teacher guidelines - Case study Sludge treatment in T.
Park

How sustainable fashion
contributes to the closed-
loop economy

Case study - How sustainable fashion contributes to the
closed-loop economy

Student worksheet - Case study How sustainable fashion
contributes to the closed-loop economy

[A Teacher guidelines - Case study How sustainable fashion
contributes to the closed-loop economy

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

B



Each green concept is associated with one or more
case studies

The name of the concept: - Case Study -

Green buildings: Hong Kong Science Park /

Green technology Zero Carbon Building / Towngas Headquarters

tﬁ;.z} Goal 9: Industry, innovation and infrastructure S Green technology

Goal 11: i cities and

Relevant concept/

Sustainable Goal 7: Affordable and clean energy fssues
development
goals (SDGs)
Green tefllnology is a ‘type of technology which is : i ; friendly’. Its main Construction
purpose is to conserve nature, tackle probl d with the depletion of natural
resources, and to cure the negative impact of human activities, such as pollution and Relevant sector
environmental degradation. The term ‘green technology’ is also known as ‘environmental
1. Definition gy’ and ‘clean gy’. It includes various el ranging from renewable
energy and power storage, smart buildings innovations, green living technology, to
smart transportation and mobility, waste management and recycling and other (Dasy, — THE CASES .

2016; Babbitt, 2017).

@ 2.1 Criteria of Green technology

— — Case 1: Hong Kong Science Park

wO A S $
® LIt the of the Hong Kong Science Park is an ding local le of the ication of green building initiatives.
2. It has zero o low gr L gas (GHG) emissi , is safe for use and promotes The 'Green 18' in the park’s phase I1, which opened in 2011, incorporated many green features, including the
healthy and improved environments for all forms of life; utilization of natural daylight. Remember the special outer wall of the Beijing National Aquatics Center, (also
2. Goals/ 3. It conserves the use of energy and natural resources; known as the Beijing Water Cube)? Well, 'Green 18" used the same material on its roof. This environmentally
principles/ N friendly roof has high transparency properties, which can effectively introduce natural daylight to
:““dl;" "':I'“:. 4. Itp the use of different areas of the building.
0 ¢ conce
2.2 Business goals of Green technology In addition, a glass fin panel was installed on the louvres
1. Sustainability goals on the outside of 'Green 18'. This glass fin panel closes
3 ) . . in summer to become solar shading and reduce solar
The systematic "‘fﬁ from short-term gain, W'f‘Ch .d‘Pl““.“‘“‘n' resources, ¥° the radiation. It helps to prevent increases in the inside
long-term prosp of future This kind of shift should be the mindset temperature and reduces the need for the air-conditioning
for a lot of organizations. system, thereby | ing the ion of el ity.
2. Product Life Cycle Goals In v!rinl_er. the gll{s fin pu.wl opens to allw _nllurnl
o . ventilation and sunlight, making 'Green 18" a building that
P life cycle can put an end to the ‘cradle-to-grave' cycle of is warm in winter and cool in summer, Vertical axis wind
producti pecially in relation to fi ing. Products can be manufactured turbines were also installed on the roof to introduce wind
utilizing a life cycle evaluation to initiate 'cradle-to-cradle’ cycles so that products can power as a source of renewable cnergy for the
be reused/recycled at the end of their life. establishment (WWF Hong Kong, 2012). - s
Fig. 1. Exterior of ‘Green 18’ building
© 2017 Paviova, Chen, Saral © 2017 Paviova, Chen, Saral
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Student worksheets and guidelines are provided for each
concept and case study

Sfuden‘l' wor‘kshee.l. o ac.l.l‘vi.l.y on: The description of student activities

Gr‘een TCChnOIogY Part 1: Small group learning on campus (60 minutes)

1. Identify green technologies used on our campus.
a. Green technology on campus
b. Criteria of the green technology
¢. How do they work?

Cognitive competencies:
e Innovation skills to identify opportunities and create new strategies to
respond to green challenges
e Systems and risk analysis, skills to assess, interpret and understand both
the need for change and the measures required
Interpersonal competencies:

e Communication and negotiation skills to discuss conflicting interests in . L ) . )
Generic green complex contexts 1. According to the criteria of green technology stated in the information sheet, propose a green technology

skills Technological . that can help deal with an identified environmental issue on campus (e.g. food wasle management in the

hd v campus canteen, green office).
e Management systems (waste, energy, water)

2. Identify issues that can be solved through the use of green
technology. Briefly describe them.

Part 2: Small group work in class (60 minutes)

+ Environmental issue:

) o a. Cause and effect hd _.’
You will be able to: b. Proposed green technology i 'Q’
v

1. Identify green technologies used on campus 5 Work with to sketch . A3 -
2. Identify issues that can be solved with the use of green technology ) oricwith your group ctch your i as a poster on paper-
3. Suggest a green technology for any one of the identified issues

Learning
objective

3. Present your idea: you are required to explain how the proposed green technology will
work and help to solve the issue.

awo Small group work

Format

W A3 paper, student worksheet, pens, colored pencils

Resources
needed

g 2 hours
Time required

You will be assessed based on:

Your completed worksheets and group oral report, which will focus on
innovative ideas for using green technology/ies to solve a problem.

Assessment

© 2017 Pavlova, Chen, Saral © 2017 Pavlova, Chen, Saral
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Example: Green Technologies

The Name of the Concepl: Green Technology

t\@g Goal 9: Industry, innovation and infrastructure
4) Goal 11: Sustainable cities and communities

Sustainable
development
goals (SDGs)

Goal 7: Affordable and clean energy

Green technology 1s a ‘type of technology which is environmentally friendly’. Its
main purpose is to conserve nature, tackle problems associated with the depletion of
natural resources, and to cure the negative impact of human activities, such as
pollution and environmental degradation. The term ‘green technology” is also known

o as ‘environmental technology” and ‘clean technology’. It includes various elements
I n O r m a t I O n ; e e t Definiti ranging from renewable energy and power storage, smart buildings innovations,
efinition

green living technology, to smart transportation and mobility, waste management
and recycling and other (Dasy, 2016; Babbitt, 2017).

1. Criteria of Green Technology
1) It minimizes the degradation of the environment;

2) It has zero or low greenhouse gas (GHG) emission, 1s safe for use and
promotes healthy and improved environments for all forms of life;

3) It conserves the use of energy and natural resources;

4) It promotes the use of renewable resources.

..&r (Bhardwaj & Neelam, 2015)

2. Business goals of green technology

Goals/
principles/ 1) Sustainability Goals
dels related The sy ic shift from short-term gain, which depletes natural resources, to the
to the concept long-term prosperity of future generations. This kind of shift should be the mindset for

a lot of organizations.

2) Product Life Cycle Goals

Performing hife cycle evaluations can put an end to the ‘cradle-to-grave' cycle of
production, especially in relation to manufacturing. Products can be manufactured
utilizing a life cycle evaluation to initiate 'cradle-to-cradle’ cycles so that products can
be reused/recycled at the end of their life.




3) Product Efficiency Goals
Decreazing pollaton. wasts and resource consumption during the mamfactuning
process af varsous stages. This may alse imvalve making post-prodoction more
efficient by diminishing the impact of shipping. for example.

4} Closed-Loop Innovation
Technology conirolled 'smart systems' monitor the consumpton of resources and the
management of waste, which close the Loop for products, companents and materials fo
promete resource eficiency. Femamifachuring, re-use and recycling approaches enfail
2 multiple-times value creation which includes sustining vahe bevond the original
new product life cycle (Travani, Akbari & Zoboori, 2017)

1. e-Technology

oy e T v’ Industry-oriented

LED momitors, solar chargers, solar cells

K TR v' Local issues
v" Global and local solutions

Link fo Caze stodies in different sectors
& 1. Construction sector: Green buildings (Case 1: Hong Kong Science Pads,
=l Case I: Zero Carbon Building, Case 3: Towngas Headquarters)
Application in B .
specific 1. Emergy sector: Altermative energy use in data centers

imdustries

1. Green Building
Today, as mdustrial mamfacturing is po longer the main economic actvity in
Hong Eong, the major source of electmicity consumption is fom buildings like
housing estates, offices and malls. Building-related activities account for around
20 percent of Homg Kong's total eleciriciy consmmption, compared to a global
Descripoon of average of 40 percent. In torm, this hieh level of enerry consumption fom
tli_rela‘hed buildings accoumts for 60 percenmt of the city's greembouse gas emdissions.
Esmes Therefore, green buildings play a crucial rels in achisving ensrgy savings in Hong
Eong, and are also a global target set by the Paris Agresment 20135,

B 2017 Paviova, Chen, Saral

LS

275% International Conference:
%ge' Digitalising And Greening TVET For Sustainable Development | 27 October 2022 | Thailand

i+




Student
Worksheet

Y
vy

=
i
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‘Cognitive compeiencies:
* Ionowvation kills to idenfify opportomities and create pew soategies to
respand to green challenszes
* Systems and nisk amalysis, skills to assess, mferpret and understand both the
C c green needfu{chmgzmdmemsmqlmed B
skills Interpersonal competencies: Communicaton and negotiaton skills
Technological competencies: Manazement systems (waste, ensrgy, water)

You will be able to
1. Identify green technologies used on campus

2. Identify isswes that can be sohred with the use of green technalogy
objective 3. Suggest a green technology for any ene of the identified issues

W A3 paper, smdent worksheet, pens, colored pencils

Aszaszment will be bazed on your completed workshests and group oral repart,
which will focns on innovative ideas for using preen technology/ies to solve a
problem.

B 3017 Pavlova, Chen, Saral

The description of student activites:

Part 1: Small group learning on campus (60 mins)
1. Identify preen technologies used on o campus.
Green technology oo campus
Criteria of the green fechnology
How do they waork?

2 Tdentify issnes that can be solved through the use of
green technology. Briefly describe them.

Part 1: Small group work in class (§0 mins)
1. Acrcording to the criteria of green technology stated in the mformation shest, proposs a gr=en
technoloey that can help deal with an identified environmental issue on campus (2 g. feod waste
management in the campus canteen, green office).
Emvironmental iszue:
Canze and effect
Proposed eresn techoalogy

2. Waork with your group to sketch your ideas
2z a poster on A3 paper.

3. Pressnt your idea- you are required to explain bow the proposed gresn technology will work and help
to solve the issue.

8 2017 Pavlova, Chen, Saral
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Gree Techhologies ol Campus

Cogmifive competencies:

*  Innovation skills to identify opporfunities and create new sirategies fo respond
to gresn challenges
* Systems and risk apalbysiz, skills to assess, mrerpret and understand boch the
nesd for change and the measurss required
GH'H-'jI-'smEEEEﬂ Interpersomal o fencies: . ication and negodiation skills

Teacher | B
L ©) temmmts o
Guidelines

Expected 1. Identify issues that can be sobved with the use of gresn technology
learming 3. Suggest a green technolozy for amy one of the idenrified ismes
ontcomes

Ve sostspves

Format

Eole of teacher

W A3 paper, stdent warkshest, pems, colored pencils

Resources
needed

The assessment will be based on
1. Smdents’ group work reflected in a workshest and sharing group ohservations
regarding the usa of preen technoloey on camps
1. Stodemts’ roup presentations focused on innovative ideas for using green
techmology/ies fo solve a problem

2 International Conference:
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Instructions: Suggested teaching and leammg sequences

Part 1: Small group learning on campus (60 mins)

1. Inthe classroom, show stadents some pictures of green technology to inspire their thinking (you can
use the PowerPoint presentation that is a part of this pack)

1) Transpareat solar spray transforms windows into watts 2) Energy saving escalator

‘building’s cooling and heating needs, filter air and

pleasing.

Unlike standard green walls, the new technology,
tGW, actively rejects heat, providing an alternative
technology to wet cooling towers that provide heat
rejection needs for district chilled water production,
Find more at https://sustainability yale sdu/news/
Ereen = SR SEERY Y P

4) Sideways-growing frees

The trees are planted in pots clamped to the facades
of buldings. The pots rotate and the movemsnt
Because they are constantly revolving, sideways
trees are exposed to more sunlight than regular
trees, so they are bushier In fact, they have about
double the biomass of regular trees. This means
that they can filter more pollutants from the air, fix
more carbon and produce more oxygen. They also
have a cooling effect. A building facade with
greenery o is about twice as cool as a concrete
surface.

© 2017 Paviova, Chen, Saral
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2. Divide stadents into proups of 4-5 people and take them oatside to explore some areas on campus . L
(e.2. canteen. study areas, outside seating areas). Let srudents identify and discuss the meen Suggested answers/examples of activities:
technologies nsed on cammpos and think about the advantages of using them and svahiate how —
technologies work. Femind smudents to fill out the workshest.

3. Facilitate students to identify environmental issues on campus, soch as waste in the cantesn or prinfing
room, the use of air-conditioners and computers, limited gresn zone, lack of nahmed ventilation etc.
Remind them to fill out the worksheats.

4. Inwvite students to share their responses and answers in class.

5. If wou want students to evahmte issues at a workplace
after mroducing seweral green technologies through
the PowerPoint, set the tasks based on stodents”
workzheets and azk them to work on the tasks during
mndusiry placement. Ask students to bring their
wotksheets back to class for discussion and
[presentation.

Serving of oversized portions that people

1. Convert food waste into clean enerzy

2. Smar tech, which can provide
suzpestions for the purchass of food

3. Vanety of food portions

This will result in environment palhrtion and
awaste of resources. (Stodents can also draw

1
i cannot finish
' amnd map to link different concepts related

P o s dssus). : i
Part1: Small group work in class (60 mins)
1. Ask siudents to pick ope identified envirommental issue oo
campus, ar at the workplace, and explore i in proups. Suggest
that different groups focus on diferent izsues.
References:

2. Guide students to reflect on their previous learning or work
experiance to identify the causes and effects the issue has, and

Enmmﬂmﬂulngylasﬁstnﬂmumlmm (2017). Beimeved from
evaluate identified environmental issues from different first-wial-nun-campus

umps://sustainabiliry: yale & du news zreen-wrall-techno)

parzpectives. = Ho, C., & Hicks, B (2018). mmmnmmmmmn
3. Guide students to brainstorm a green technalozy i address the Singapore Green Building Week. Retrieved from hetps:/'www.eco-business. com/news. from-
environmental issue. ‘breathing-walls-to-min-harvesting-canopies-the-coolest-tech-at-singapore- ereen-building-week

4 Ak stadenrs to sketch 2 poster in groups. * Ry (2017). Transparent Selar Spray Transforms Windows into Watts. Eetrieved from hitps=
5. Presentation” students are required to explain how the proposed o - ) o )
green technalozy will work and help to solve the issue. = Sustaimability Report 201415 - The Hoop Eong Polytechmic Umiversity. (2015). Eemeved from
ittps-/ e polyn.edn hk'sresncampus/'an2014-15/0/3_3 himl

8 217 Paviowa, Chen, Saral
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- CASE STUDY — 'Green 18" Building
Green Buildings : Howg Kong Science Parke / Zero Carbow Building / 2 , * ot K —
Towngas Headquarkers APESKEE o

malued Day kg Utiaatian

HRNE WA - 5
HMULERANE - SRR
BXaNETRALN - Y40
RPMBRNER - LR
WRFPEROLSF

Source: Green Buildings and the City (2012).

Case — THE CASES -

St d _Case 1: Hang Koug Science Park Case 2: Hong Kong Zero Carbon Building
udy i o S ' i i e o s e T
. net carbon emissions over a whole year. In recent years, low/zero carbon buildings have attracted
mc«mgrmmsmnm much attention in many countries, because they are considerad to be an important means for conserving
opened in . incorporated many green and Some of carbon
. mig e o energy reducing greenhouse gases emissions. examples of existing zero buildings

around the world include:
daylight. Remember the special outer wall of . Self st Sl Frei
the Beijing National Aquatics Center, (also & sufficient house. Freiburg. Germany s >
; as the Beijing Water Cube)? Well, Plus Energy House, Ministry of Federal Ministry for Transport, Building and Town Planning,

, : - Gemmany

'Green 18’ used the same material on its roof.

This envi Iy friendly roof has hiek Beddngrmluoﬂ:a_gyne\elwum
transparency properties, which can
effectively introduce matural daylight to
different areas of the building.

In additior:, a glass fin panel was installed on the louvres on the outside of "Green 18°. This glass 2.1 Renewable emergy

ﬁn“g. d"!s'.' —_—_ #o become: sular. skadumg “ﬂ""""h'."h“. nhm.It helps' o Renewable enargy is natural ensrgy, which does not have a limited supply. Renewable ensrgy can be
prevent increases in the imside temperature and raduces the need for the air-conditioning system. X 2 g i

2 ) s 2 i€ used azain and again and will never nn out. Examples of renewable energy sources mclude: biomass.
thereby lowenng the consumpton of electricity. In winter, the glass fin panel opens to allow matural hyd Z : 1 1 idal i wind S
ventilation and sunhight, making ‘Green 18" a building that is warm i winter and cool in summer £ =Y. & EY- B -

i
i

The Samsung Green Tomormmow House, South Korea

Vertical axis wind turbines were also installed on the roof to introduce wind power as a source of In the ZCB, renewable emergy is generated on site om solar energy by photoveltaic (FV) panels and
renewable energy for the establishment (WWF Hong Kong, 2012). from biofuel {a type of biomass) made from waste cooking ol
© 2017 Paviova, Chen, Saral © 2017 Paviova, Chen, Sarsl
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* Photovoltaic Panels

A photovolaic (PV) panel is a dewvice that generates
Solar imadiance of the whole ZCB site was achieved by
studying the surrounding context and neighbormg buildings
to determine the best location for the building in order to
collect the solar energy. Three different types of PV panels
integrated photovoltaics (BIPV)-thin film covening the
viewing platform, and cylindrical CIGS (copper-indium-
gallum-selenide thin-film solar cells) thin flm ntegrated
in the Air-Tree instaliation.
The ZCB's cylmdrical CIGS, as the first installation in Hong Kong, are particularly interesting because
they are relatively efficient and capture both light reflacted from the zround as well as lizht directly
from the sun.
Solar thermal energy is also utilized in the Eco-café to generate hot water The total of 1.015m?
photovoltaic cells can generate 87MWh electnicity per year

* Biofuel
Biofue! is a rype of fuel derived from organic matter (obtained directly from plants, or indirectly from
agncultural, commercial, domestic, and 'or industrial waste) as opposed to fossil products.
The ZCB uses a combinad cooling, heating and power
(CCHP) system, also called a 'ri-generation system’, to
geperate electnicity from biofusl made from waste
cooking oil. The waste heat from the electcity
generation process is harvested for cooling and
debmmidification. This system is remewable, as the
biofuel used s produced in Honz Konz from used
cooking oil, thereby tuming wastz to epergy. It
increases emergy utilization to 75 percent, compared
to 40 percent in a conventional power plant.
Generating over 143MWh electricity per year this system, together with the PV panels, delivers more
energy than is needed to power the buildins.

22 Active systems refer to the electrnical and mechanical systems, such as the HVAC (heating,
ventilation and air conditioning) systems and lighting systems.
* High-volume, low-speed fans

High-volume, low-speed fans can genenate a high volume of Juun
airflow at a low speed. The noise associated with the circulation
of the fan blades is minimal. These huge ceiling fans move large
vohmmes of air effectively by using a patented blade desizm,
which enhances evaporation for comfort. The fan can effectively
reduce the length of time air-conditioning is use.

© 2017 Paviova, Chen, Saral
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* High-temperature cooling system
A hizh-temperature cooling system does not need to overcoel the air to achieve a comfortable humidity
level, thus saving the energy used for air-conditioning This is mainly achieved through 2 separate
cooling and humidity removal system.
The hizh-temperatawe cooling system mn the ZCB is composed of chilled beams, umderfloor
displacement cooling and desiccant dehumidification In convemtiomal systems. cooling and
debumidification are performed at the same time At the ZCB, desiccant dehumidification is a separate
process and so it improves efficiency compared to the combmed cooling and dehumidification system.
Cool and dry air is supplied from the floor up — it gathers heat from occupants of the building and starts
to rise. A vertical flow is generated near each occupant. creating 2 healthier environment as garms are
less likely to spread and stale air is exhausted near the ceiling.

* Intellizent lighting management
Intellizent ghtine management refers to the automatic control of the lighting basad on occupancy.
individual needs and the natural hightmg level The ZCB is divided into zones according to thewr natural
lizhting potential and use. In each zone, itor the lizhting levels and the occupancy and the
lighting is adjusted accordingly.

*  Active skylight
The active skylizht is a roof window frame with inclined
shadins fins. The skylights can be shaded if necessary to
optimize daylight and solar control. The shading fins are
controliad by computer software and sensors by adjusting
their shading ansles to cut out direct sunlight at differemt
angles as the sun passes over the buildingz. They diffuse
daylight into the interior as needed, gready reducmg the
heat enutted by direct sunlight

* Task hghting
Task Lghting provides high lewels of illumination in an energy efficient and controllable way. Using
warm white-colored LEDs with high lummous efficacy, #t puts light where it is needed and reduces the
energy use of ambient lizhtinz.

* Regenerative Lft
A tve kift is a lift equipped with a regenerative converter to provide a feedback path for energy

© 2017 Paviova, Chen, Saral




Suggested generic green module — 26 hours

Learning Contents Indicative
Contact Hours
Topic 1- General environmental awareness and principles in daily life 6 hours

e Closed-loop economy
Case study: 1. How sustainable fashion contribute to the closed-loop economy;
2. Sludge treatment in T. Park
e Sustainable consumption

Case study: Wood-based fibers could lead sustainable fashion out of the woods
Topic 2- Environmental law / regulations, environmental standards within occupations occupation 4 hours

e Environmental law and regulation (included Environmental Management System (EMS) and I1SO 14001)

Case study : Green buildings (Example 1: Hong Kong Science Park; Example 2: Zero Carbon Building; Example 3:
Town Gas Headquarters)
Topic 3- Pressing local and global issues 6 hours

e Waste management

Case study: Hong Kong’s awareness on waste management
e Sustainable development

Case study: Greening of the hotel industry in Hong Kong

e Water resources and water pollution

Case study: Wastewater treatment in Hong Kong

&
-
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Suggested generic green module

Learning Contents Indicative Contact

Hours

Topic 4- Greening workplace: application and impact on occupation / workplace practice 6 hours
e Green technology

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

Case study: 1. Clear air-SMOG FREE;

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

Topic 5- Social / economic impact 4 hours
e Corporate social responsibility (CSR)

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

Case study: Riders for health in Africa

&
e
S
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Requirements for TVET Teachers



Set of skills needed for TVET teachers for greening TVET

* Professional knowledge
* Professional practice

* Professional engagement

.°g“’.. International Conference: ‘
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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 EAUHK

Objectives:

e 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

E'ﬂ—
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UNESCO-UNEVOC Coaction Initiative

e 166 participants and 14 UNEVOC leaders from 6 Partnering UNEVOC
Centers:

* Hangzhou (Zhejiang Technical Institute of Economics (ZJTIE))

e 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)

223, International Conference:
°@e° Digitalising And Greening TVET For Sustainable Development | 27 October 2022 | Thailand I



Participants who rate competency items at < 3

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

100%
90%
80%

% 65% 65% 66% 66%
> 59% 58% 61% ~ 9

°0% 51%
50%

31%  49%

Percentage of the participants (out of 100%)

40% 33%
31% 33%
30% 23%  24% A 26% 2% 27% 23% o  26%
19% 21% 22%  22% 21% 1890
20%
10%
0%
K1.1 K1.2 K1.3 K2.1 K2.2 K3.1 K3.2 K3.3 P1 P2 P3 P4 El E2 E3

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 2 60%, then these competencies need to be addressed in training

& =
v“

r‘ ||v
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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.

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

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

e 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.

223 International Conference:
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UNESCO-UNEVOC Coaction Initiative

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

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.

ez

275% International Conference:
%gee Digitalising And Greening TVET For Sustainable Development | 27 October 2022 | Thailand




Project deliverables

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

Case studies from different countries

With suppert from the UNESCO-UNEVOC Centre (Horg Kongl, the case studies on this page have been developed by UNEVOC Centres from the
Shenuhen Pafytachinie, China; Technical and Vocaniona! Travng Carpovation (TVIC), Saud Arabiy; Technical Education and SkiVs Develogment
Authonty (TESOAL The Phillppines Vocational Education Training Pavtnersixp NGO (VETP) Mongollx Yabatech UNEVDC Centre for Rosearch and
Sustainatile Developmeny, Nigeriy, and Zhepang Techaical nstiute of Econamics, China

(4

Green technology

ch""a Green technology is 3 type of technelogy that is

environmersally friendly. Its main purpase ks to conserve
nature, tackle problems related to the depletion of natural
rescurces and ta repar the negative Impact of human
actwities, such as pollution and erwironmental degradaticn
The term ‘green technalagy |5 also known as ‘envircnmenkal
technology ar ‘dean technology'. These technologies are
used i varous aspects af our Ives from renewable energy
and power starage, smart bulding Innovaticns, green Iving technology, to smart
trarsportaion and mobility, waste management and recycling (Dasy, 2016
Babbitt, 2017)

Sustainable innovation

MO” 0”0 Sustainable innovation is a process whereby sustainabedity
ronsiderations {(envircnmertal, soclal and economic) are
Integrated inco all company processes fram idea generation
through to research and development [RAD) and
ommercialization. it can be appiled to products, services
and technologies, 35 wel as new business and organization
models (Charter, 2007). Sustainable innovation IS a new and

evoling area that also relates 1o eco-nnavation, which is any form of innovabon
that makes significant and proven progress towards the goal of sustainable
development, by reducing impacts cn the environment or iy achieving a more
efficient and respansible use of natural rescurces, Induding energy
[Competitiveness and Innavation Framework, 2007 to 2013),

Waste management

ngeﬂa Waste management IS the collection, transpartation and

dispasal of garbage, sewape and other waste products.
Importare reasons for working towards proper waste
management are 1o protact the ervironment and suppart
the heakh and safety of the population. Certain types of
waste can be hazardous and can also pollute the

envicamers. Bad waste management practices can ako
cause land and ar polition resuiting in senicus medical condtions in humans and
animals. Good waste management, an the other hand, can help save costs as it
reuses materiaks, conserves natural resources and creates safer envdronment,
Induding workplaces {Department of Industry, nnovation and Science{AU), 2018)
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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

e 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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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

e 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

* |t 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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Contact details

Dr. Margarita Pavlova
mpavlova@eduhk.hk
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