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FOREWORD

This Guide is designed to help leaders and
practitioners of technical and vocational education
and training (TVET) in improving their understanding
and implementation of education for sustainable
development (ESD) using a whole-institution approach
to greening their institutions. The Guide reflects

the objective of the UNESCO-UNEVOC International
Centre for TVET to assist TVET institutions in their
journey towards transformation. This is consistent
with its advocacy since 2011 of initiating reforms that
meet the twin challenges of youth unemployment
and low capacities in the field of sustainability across
the TVET sector. These reforms should be based on
holistic and coherent transformations of institutions,
rather than broken paths to institutional change that
are lacking in long-term vision. The UNEVOC Network
- a global network of TVET institutions in UNESCO
Member States - is at the forefront of formulating
strategic responses to carry out transformations

of TVET in Member States as countries increasingly
commit themselves to develop solutions and adequate
responses for lower greenhouse gas emissions and a
reduced carbon and ecological footprint as a result
of human activities. For this reason, the support of
UNESCO-UNEVOC is targeted primarily at those who
are already within the Network, with the hope that
they can serve as conduits for multiplying awareness
and education, scaling up training responses and
positively influencing institutional stakeholders,
communities, enterprises and industries towards
adapting more responsible practices, particularly in
sectors with the highest impact on the environment.

The processes and guiding examples presented in

this Guide are an illustration of a systematic journey
towards empowering TVET institutions to adapt

to the changing needs of the green economy, and
sustainable and digital societies. Where greening is

a national priority, it is deemed necessary for TVET
institutions to support transitional progress to sustain
these efforts. The jobs and employment promises of
green economic transitions are at the heart of the

institutional greening agenda. However, it should

not be ignored that making TVET more attractive

to learners, communities and enterprises through

the promotion of green skills is underpinned by the
greening of TVET institutions, which are often faced
with basic issues and the day-to-day struggle of
promoting TVET. Preparing the workforce not only for
the jobs that exist now but for those of the future is
another reason for reinforcing greening. This requires
a change of mindset, while becoming aware of the
knowledge, skills and attitudes that are sensitive to
environmental, economic and social development.

The Guide is divided into two sections and discusses
four key steps, focused on understanding, planning,
implementing, and monitoring and assessment. It
delivers several key elements to assist TVET leaders
and their institutional teams in understanding the
scale, scope and crucial steps in greening their
institutions and programmes. The Guide explains the
need for greening, and its institutional benefits. It
also addresses key elements in creating the rationale
and strategy prior to launching. The core elements of
creating an institutional greening plan, addressing
short, medium and long-term goals, are outlined in the
Guide. Section 2 addresses step-by-step suggestions for
implementing, developing and assessing the greening
processes. Finally, this Guide offers suggestions to help
institutions find further resources.

This publication is another step taken by the UNESCO-
UNEVOC International Centre for TVET to reinforce
sustainable development as a learning journey, not

a destination; and to support institutional capacity
development among its stakeholders in TVET, which
may lead to the creation of a concerted effort to
mainstream sustainable development in TVET.

SHYAMAL MAJUMDAR
Head of UNESCO-UNEVOC International Centre for TVET
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GLOSSARY

GREENING

GREEN JOBS

GREEN SKILLS

SUSTAINABLE

DEVELOPMENT

RETRAINING

TRANSFORMATION

UPSKILLING

The process of pursuing knowledge and practices with
the intention of becoming more environmentally
friendly, enhancing decision-making and lifestyle in
more ecologically responsible manner, that can lead to
environmental protection and sustainability of
natural resources for current and future generations.

Jobs that contribute to preserving or restoring
environmental quality, while also meeting longstanding
demands and goals of the labour movement, such as
adequate wages, safe working conditions and workers'
rights (UNEP et al., 2008).

The knowledge, abilities, values and attitudes needed
to live in, develop and support a sustainable and
resource-efficient society (CEDEFOP, 2012).

Development that meets the needs of the present
without compromising the ability of future generations
to meet their own needs (UNCED, 1987).

Training enabling individuals to acquire new skills giving
access either to a new occupation or to new
professional activities (CEDEFOP, 2008).

A process of allowing institutions to change to adapt to
the changing functions and expectations, or to shift
according to the changes in the functions over time
(Campbell, 2007).

Short-term targeted training typically following initial
education or training, and aimed at supplementing,
improving or updating knowledge, skills and/or
competences acquired during previous training
(CEDEFQP, 2008).
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USING THIS GUIDE

Greening Technical and Vocational Education and
Training: a practical guide for institutions is designed
to help leaders and practitioners of technical and
vocational education and training (TVET) in improving
their understanding of, and implementing, education
for sustainable development (ESD). It is guided by a
whole-institution approach, and uses a step-by-step
process that can be applied in an institutional setting.
The process consists of four steps: understanding,
planning, implementing, and monitoring and
assessment. The Guide identifies several key elements

BOX 1

WHOLE-INSTITUTION APPROACH

to assist TVET leaders and their institutional teams in
understanding the steps in greening their institutions
and programmes. It explains the need for, and the
institutional benefits of, greening. It also addresses
key elements for creating the rationale and strategy
prior to launching the first step. The core elements
of creating an institutional greening plan (IGP),
addressing short, medium and long-term goals, are
outlined in Step 2. Then Steps 3 and 4 address
suggestions for implementing, developing and
assessing the greening process.

In addition to the reorientation of teaching and learning content and methodology, a whole-institution approach
considers an integrated process for mainstreaming sustainability in the whole process of an institution.

The UNESCO Roadmap for Implementing the Global Action Programme on Education for Sustainable
Development suggests areas in which this approach can be realized:

(a)

An institution-wide process is organized in a manner that enables all stakeholders - leadership,

teachers, learners, and administration - to jointly develop a vision and plan to implement ESD in

the whole institution.

(b)

Technical and, where possible and appropriate, financial support is provided to the institution to

support its reorientation. This can include the provision of relevant good practice examples, training
for leadership and administration, the development of guidelines, as well as associated research.

Existing relevant inter-institutional networks are mobilized and enhanced in order to facilitate

mutual support such as peer-to-peer learning on a whole-institution approach, and to increase the
visibility of the approach to promote it as a model for adaptation.

In practice, a whole-institution approach suggests the incorporation of sustainable development not
only through the aspects of the curriculum, but also through an integrated management and governance
of the institution, the application of a sustainability ethos, engagement of community and stakeholders,
long-term planning, and sustainability monitoring and evaluation.

Source: UNESCO (2014)

USING THIS GUIDE
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The Guide situates a whole-institution approach

in different education and training settings and
across different actors (learners or trainees, teachers,
principals, training managers and even those that are
not traditionally part of an 'academic’ structure but
with whom institutional actors interact).

TVET is a complex sector, in which a wide range of
skills and knowledge is imparted in a wide range of
settings. The whole-institution approach takes into
account these complexities and justifies the need for
an integrated institutional development. The process
requires the planning of responsibilities that can be
performed by different actors within an institution
setting to create an institution-wide change; the

10 i USING THIS GUIDE

anticipation of the further roles that these actors take
up in their personal and professional life to influence
inputs, processes and outcomes; and preparation to
perform these roles in any workplace setting and in
life situations. These actors are to be equipped with
the knowledge, skills and competencies to effect the
necessary change and perform their roles to the point
that sustainability is embedded in everything they do.
The whole-institution approach also develops work-
related skills and competencies. Both life and work-
related skills and competencies affect the manner

in which individuals in the community conduct
themselves when dealing with day-to-day personal
and professional functions and activities.



OVERVIEW OF THE GUIDE

Section 1 gives an introduction and sets the
background regarding Education for Sustainable
Development (ESD), and its relationship to Quality
Education, Agenda 2030, Education 2030 and Global
Citizenship Education. It explains the many initiatives
that learning institutions are being requested to
deliver. As time and resources are limited, it is
important to explore the possibility of synergy of
these initiatives with greening TVET institutions. The
introduction explains what ESD is and how it is linked
to TVET, as well as to education in the broadest terms.
It outlines why greening and ESD in general matter
to TVET institutions, to society and particularly to
students.

Section 2 outlines a four-step framework for the
greening of TVET institutions, implying a whole-
institution approach.

AN OVERVIEW OF THE STEP-BY-STEP GUIDE

Step 1

looks at understanding the process of greening

TVET institutions. It explains why it is important to
undertake a greening process, and how it could be
positioned for an institution within a multi-level and
multidimensional approach to reform in the context of
sustainable development. This step outlines the scale,
scope and range of greening, including economic,
social and environmental actions. Importantly, it helps
teams within institutions understand the nature, the
broad approach and the scale of the required changes.
It offers helpful and quick reference to the five
approaches for implementing ESD in TVET institutions.

Step 2

deals with planning the process of greening. It is
important to develop a planning framework and
strategy before starting the main greening process.
The step outlines strategic planning approaches, such
as building the motivation for a whole-institution
approach, developing a vision, the engagement

of key stakeholders and help in setting priorities.

To give guidance on how these priorities could be
implemented, examples are provided. These offer ideas
and methods for organizing activities around a green
plan.

Step 3

focuses on developing an implementation
strategy. This step builds on the five approaches for
implementing ESD in TVET institutions, and identifies
opportunities for making them operational within the
daily routine of the institution. Its suggestions will
assist with the core tasks of creating an institutional
policy framework to allow simultaneous work on
Greening the Campus, Greening the Curriculum

and Training, Greening Research, Greening the
Institutional Culture, and assisting the broader
workplace and community in their own greening
efforts. This chapter also offers some examples.

Step 4

is to monitor and assess the efforts and results of
the greening process. This step describes the need
both to develop assessment criteria that can be
communicated and celebrated, and to recognize that
some hoped-for outcomes do not lend themselves as
readily to assessment. These more difficult to assess
outcomes must not be overlooked in the planning and
implementing phases. While quantitative measures
indicate progress in, for example, energy and water
consumption, it may be necessary to supplement this
with qualitative assessment based on the opinions of
employers, faculty and graduates.

OVERVIEW OF THIS GUIDE : M



AN OVERVIEW OF THE FIVE APPROACHES
FOR IMPLEMENTING ESD IN TVET

Within the key steps are individual approaches for
implementing ESD in TVET institutions: Greening the
Campus, Greening the Curriculum and Training,
Greening Research, Greening the Community and
Workplace and Greening the Institutional Culture.

The approaches are independent actions that make
up a whole-institution approach. Examples showing
how other institutions have started to introduce the
greening process are important features of the Guide.
They show both different approaches to sustainability
and different areas in which they can be applied.

The Appendix provides a sample monitoring and
assessment framework.

STEP-BY-STEP GUIDE FOR IMPLEMENTING ESD IN TVET INSTITUTIONS

® Delegation of what needs to be
done

e Consolidating and embedding in the
core systems

* Deployment of resources

e |[nstitutionalizing change and .
celebrating ©

IMPLEMENTING THE

INSTITUTIONAL
GREENING PLAN

Establishing the reason for
monitoring
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Developing a monitoring and
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TARGET AUDIENCE

This Guide is designed as a practical tool for TVET
institutional leaders, administrators, managers and
teaching personnel to assist them in creating their
own successive steps towards the greening process in
their institution. It serves as a powerful tool to inspire
the development of localized policies, programmes
and practices, as well as improvements to structures
and investments, both capital and human. Students
and the broader school community could also benefit
from this information, since they are instrumental

in the successful implementation of the greening
process.

LIMITATIONS

Greening is an emerging and ongoing concept

that has an infinite timeframe. We recommend

that institutions pursue a formal greening process
until they are confident that the concepts are
embedded, that the actions are mainstreamed into
daily functions, and that they are covered in routine
monitoring measures. Since TVET institutions vary
widely, from small rural handicraft centres to highly
advanced technical schools, it will be necessary to
adapt the generic advice offered here to suit the
specific learning situation.

This Guide is designed primarily for vocational
institutions that deliver programmes within their
own school, college or independent setting, where
the administration and teaching or training personnel
have control over the facility and the educational
programme/curriculum and training. However, the
general principles outlined will be a useful starting
point for any formal TVET institution wanting to
initiate a systemic transformation. They are also
broadly applicable to the content and processes of
other types of institution and TVET delivery system.
For example, the four practical steps outlined in the
Guide could be adapted by TVET managers or trainers
who are involved in upskilling activities in a workplace
setting, and who aim to bring about the broad
changes described in the text.

Since it is to be used to create a starting point for
building systemic transformations, the Guide does not
define what a 'greened TVET institution' should look
like, since this will largely depend on prior assessment
of the existing level of implementation of ESD in the
different areas of an institution. Similarly, greening
TVET institutions will rely on their own abilities

to make a plan, as well as the resources available

to them to advance the idea of transforming the
institution. Thus, the Guide sets out helpful measures
to facilitate institutions in their journey, and offers a
set of possible outcomes to be pursued.

TARGET AUDIENCE
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INTRODUCTION

Technical and vocational education and training (TVET)
systems play an important role in equipping youth
and adults with the skills required for employment,
decent work, entrepreneurship and lifelong learning.
In the present development context, TVET can equip
youth with the skills required to access the world

of work, including skills for self-employment. TVET
can also improve responsiveness to changing skill
demands by companies and communities, increase
productivity and increase wage levels. TVET can lower
barriers that limit access to the world of work.

Implementing ESD in TVET can serve as an enabler

of transformation in TVET institutions by enhancing
the sustainability scope of an institutional vision and
increasing opportunities to build the capacities of the
community and stakeholders in it. In effect, ESD in
TVET provides an enhanced tool to equip youth and
adults with the skills needed in the changing world
of work, including the knowledge and competency
requirements to make the transition to green
economies and societies. ESD is therefore essential for
institutions to educate and train individuals on these
requirements.

BOX 2

DEFINING TVET

UNESCO defines TVET through a range of learning
activities, and describes it as an important route
for developing individuals who will be future
agents of sustainable transformations.

The UNESCO Recommendation concerning
technical and vocational education and training
(2015) defines TVET 'as comprising education,
training and skills development relating to a wide
range of occupational fields, production, services
and livelihoods. TVET, as part of lifelong learning,
can take place at secondary, post-secondary

and tertiary levels and includes work-based
learning and continuing training and professional
development, which may lead to qualifications.

TVET also includes a wide range of skills
development opportunities attuned to national
and local contexts. Learning to learn and the
development of literacy and numeracy skills,
transversal skills and citizenship skills are integral
components of TVET.

TVET contributes to sustainable development by
empowering individuals, organizations, enterprises
and communities, and fostering employment,
decent work and lifelong learning so as to promote
inclusive and sustainable economic growth and
competitiveness, social equity and environmental
sustainability:

Source: UNESCO (2016a)

16 i GREENING TECHNICAL AND VOCATIONAL EDUCATION AND TRAINING. A PRACTICAL GUIDE FOR INSTITUTIONS



Why TVET institutions must
engage in the greening process

TVET plays an important role in helping

make transitions to a low-carbon economy
and climate-resilient society. It is carried

out through the traditional roles of TVET in
preparing learners for occupational fields and
increasing their participation in the world of
work. These traditional roles are facing new
expectations:

TVET for educating and training
individuals to transition to a sustainable
society

Human activities, as well as occupations in

the workplace, need to be carried out in a

way that is sustainable and environmentally
friendly. Since many human activities in the
past have not achieved this, there is a need to
adapt the processes in personal consumption
as well as in occupations that are carried over
from the past, and to develop new sectors of
activity to replace environmentally unfriendly
alternatives. They are essential to create a more
sustainable society: for instance, developing
skills and promoting the study of technologies
that lead to avoiding as far as possible the use
of irreplaceable raw materials, recycling waste,
minimizing energy use, and avoiding pollution
of the environment. The opportunity to develop
entrepreneurial learning through vocational
education and training could also lead to the
creation of sustainable enterprises and social
enterprises that work for the common good of
the society.

Making TVET input current and relevant
for ongoing labour market regulations

There are a large number of TVET graduates
working throughout the economy. Many
employment sectors are reqgulated by standards
covering their operations, and many jobs have
defined skills standards. Individuals typically
undertake TVET with the aim of obtaining

the skills level or qualifications needed for
regulated occupations, or jobs for which
standards of competence levels of skills
required are clearly established. As well as
regulations covering personnel qualifications,
much economic activity is governed by
regulations covering operations more widely
(although to a degree that varies between
countries and sectors). Unfortunately, many
existing regulations and standards date from
an era before the need for sustainability was
fully appreciated, and have not yet been

fully updated to meet the requirements for a
transition to a green economy. They may even
help to maintain a ‘business-as-usual' mode
of operations, work processes and methods,
when this is patently not sustainable, using
raw materials, creating waste and emissions, to
a degree that causes unnecessary harm to the
environment.

The opportunity to
develop entrepreneurial
learning through
vocational education
and training could

also lead to creation of
sustainable enterprises
and social enterprises
that work for the
common good of the
society. Many of these
enterprises address
more efficiently

social, human and
environmental

concerns.

SECTION ONE : 17



Collective action Instilling consciousness, motivation to act corresponding to these changes.

can be mobilized by to develop a green culture Collective action can be mobilized by

o establishing green agendas as a norm in an
establishing green Staff and students in learning institutions institution. Factors preventing or slowing
agendas as a norm may not have reached the point of change can be addressed together with a
in an institution. understanding what needs to be changed to common goal, an enhanced motivation and

) achieve sustainable development. Even when collective action to demonstrate good practices.
Factors preventing they appreciate the issues, they may not This paves the way for developing a new culture
or slowing change possess the motivation to be part of a bigger and guiding those involved so that changes do
can be addressed transformational agenda that is possible take place.
) through a collective movement. It is first
togetherwith a necessary to ensure that there is a collective The greening of TVET institutions will not
common goal, an appreciation of the changes in the economy only add value to the normal institutional
enhanced motivation and society that are needed to achieve development process, it will stimulate progress
sustainability. Then it is necessary for them towards a learning and evolving community.

and collective action
to demonstrate good
practices. This paves
the way for developing
a new culture and
quiding those involved
so changes do take

place.

POINTS TO CONSIDER:

TVET has a role to play in ensuring that the knowledge, skills and competencies acquired
by individuals will enable them to contribute to the developing green economy, and

indeed to pursue sustainable practices in other areas of their lives. A green economy is
one 'that results in improved human well-being and social equity, while significantly
reducing environmental risks and ecological scarcities' (UNEP, 2011). This is crucial if we
are to move towards sustainable societies.

18 : GREENING TECHNICAL AND VOCATIONAL EDUCATION AND TRAINING. A PRACTICAL GUIDE FOR INSTITUTIONS



Investing in greening TVET

A global momentum has been created following
the demonstration of political commitment to
the Sustainable Development Goals (SDGs) and
climate-change agreements. The political as well
as environmental imperatives for the transition
to a green economy are evident. However,

the economic and social imperatives of these
transitions need further exploration. Is there a
solid basis for investing in the greening of TVET?

Knowledge is only one aspect of education
and training. Often equally important are
wide-ranging skill sets that go beyond the
specific task to include increasing employment
opportunities, constructing sustainable lifestyles,
and promoting sustainable businesses and
self-employment. It is important to note that
addressing the wider issues of learners, such
as their responsibility for lifelong learning,
upgrading their skills and learning workplace
etiquette, could also contribute to their feeling
of general well-being.

Understanding the core principles of ESD within

greening of TVET institutions, the reasons for
investing in it, the demand for skills and the

IN SUMMARY

potential return on investments in TVET, is an
important first step in guiding the process.

Several points can be made in explaining why
investing in greening TVET is essential. From
social and economic perspectives, greening
TVET enhances the employability of workers

and productivity of enterprises. A worker who
possesses knowledge, skills and competencies
oriented to green occupations is a more
employable worker than someone who does not
possess these attributes. In case when there is a
shift in job processes, displaced workers can be
re-trained and upskilled so they can be employed
in other sectors, minimizing the time required
for them to find new jobs and enterprises to fill
new positions. Moreover, disadvantaged groups
in the labour market (young people, women,
persons with disabilities, rural communities

and other vulnerable groups) require targeted
support to develop their potential knowledge
and skills for green jobs. Investing in training

to help the disadvantaged groups acquire
specialized skills will enable their participation
in activities linked to transitioning to green
economies.

Greening TVET helps production to advance to more environmentally conscious

practices;

A ‘green’ worker is a more employable worker; a ‘green’ workforce will enhance the

profitability of the enterprise;
National governments need to seize the potential for job creation by providing skills
needed in the new green sectors;
Disadvantaged groups in the labour market (young people, women, persons with
disabilities, rural communities and other vulnerable groups) require targeted support
to develop their potential knowledge and skills for green jobs.

Source: UNESCO-UNEVOC (2012)

A worker who possesses
knowledge, skills and
competencies oriented
to green occupations

is a more employable
worker than someone
who do not possess
these attributes. In case
when there is a shiftin
Job processes, displaced
workers can be re-
trained and upskilled so
they can be employed
in other sectors, for
them to find new jobs
and enterprises to fill

new positions.
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Skills and environmental
considerations for greening TVET

In different sectors served by vocationally skilled method when it is evidently not sustainable. A lack
and qualified workers, there are important actions of an adequately trained workforce could create
to consider. For example, a weak focus on the a potential skills gap or skills shortage. Actions to
environmental issues of jobs may even help maintain address these issues rely on effective planning of
a 'business-as-usual' mode of practice, process and education and training.

Key considerations for greening the TVET agenda to enable sustainable practices in sectors
served by a vocationally skilled and trained workforce

ENERGY SECTOR

Why is this sector a threat?

The energy sector accounts for roughly two-thirds of all anthropogenic greenhouse gas (GHG) emissions,
which occur at a level that has been boosted by industrialization and economic growth. Energy is a
cross-cutting sector that affects transportation, buildings and industry. Any means of energy production
has an impact on the environment, which encompasses issues such as land use, waste production,

and disturbance to flora and fauna. Therefore, it has a significance for both the economy and nature
conservancy. These effects need to be addressed if we are to attain a sustainable energy sector. Since
fossil fuels are a finite resource and their use has contributed greatly to climate change, renewable
energy sources are regarded as a generally preferable alternative. There is also a need to control overall
energy usage and improve the efficiency of both production and use.

Key environmental issues:

e Responsible for two-thirds of GHG anthropogenic emissions;

o Land use changes;

e  Pollution of air, soil and water during the construction and operation phases of energy projects;
e  Waste production.

TVET response:

Individuals should be trained who possess:

e technical knowledge for application of energy-efficiency measures;

e technical knowledge for application of renewable energy technologies;
® upgraded skills for emergent energy markets.

Sources: IPCC (2014), IEA (2015)
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IRON AND STEEL SECTOR

Why is this sector a threat?

The iron and steel sector causes significant pollution to air, soil and water. Emissions are generated
mainly from material handling and discharges of chemical substances or pollutants originating from
coking plants. If industrial practices and emissions are not monitored or regulated to environmentally
safe levels, they contribute to atmospheric pollution and other forms of polluting emissions.

Key environmental issues:

Harmful emissions:

e  Air: chemical compounds and emissions;

e Water: process water containing organic matter, oil, metals, suspended solids, benzene, phenol,
acids, sulfides, sulfates, ammonia, cyanides, thiocyanates, fluorides;

e  Soil: slag, sludge, sulfur compounds, heavy metals, oil, grease residues, salts.

TVET response:

Technicians and professionals should be trained following an established code of practice or
adjustments in environmental standards and job sector regulations over a period of time, in:
e efficient use of energy and resources in industrial production;

e controlling the material cycle;

e energy-efficient applied technologies.

Source: Doushanov (2014)

MANUFACTURING SECTOR

Why is this sector a threat?

Manufacturing production methods may release significant amount of pollutants that are harmful to
the environment. Standard ways of producing and processing materials, including textiles, rubber, wood
pulp, paper, chemical fertilizers and iron and steel, do not always comply with the highest environmental
standards. These processes can therefore affect the environment.

Key environmental issues:

Ways of obtaining raw materials and resources;
Resource and waste management;
®  Product design with low value.

TVET response:

A trained workforce is needed with the knowledge and skills required to enforce the highest
environmental standards and practices throughout the value chain, including:

raw material collection;

pre-processing;

production;

distribution;

trade (marketing);

sustainable crafts/business and product development.

Source: UNIDO (2013)

SECTION ONE © 21



CONSTRUCTION SECTOR

Why is this sector a threat?

The construction sector is one of the main sources of environmental pollution worldwide. It accounts
for 30 per cent of energy-related GHG emissions, 40 per cent of total waste and 12 per cent of water
use. The building sector consumes approximately 60 per cent of the world’s electricity, an amount
which could be reduced by 30-80 per cent through energy-efficient interventions. Additionally, the
construction sector employs 10 per cent of the workforce and is estimated to be worth 10 per cent
of global GDP. Considering the rapid population growth and urbanization worldwide, this sector has
a significant worldwide importance for the economy, the job market, exploitation of resources and
pollution.

Key environmental issues:

® High GHG emissions;

e High consumption of raw materials and resource depletion;
e land use change;

e  Waste production and pollution.

TVET response:

A trained workforce is needed with the knowledge and skills required to enforce the highest
environmental standards and practices throughout the sustainable construction process, including:

® sustainable building design;

e suystainable building technologies and construction materials;

e water supply and sanitation;

e decentralized electricity generation and the integration of renewable energy generation methods
into buildings;

energy efficiency in buildings;

solid waste treatment;

reuse of materials and controlled demolitions.

Sources: UNEP (2010), UNHABITAT (2012)

AGRICULTURAL SECTOR

Why is this sector a threat?

The agricultural sectors consume approximately 2 per cent of global energy demand, and account for
38 per cent of land use worldwide, contributing significantly to GHG emissions. Recent research
indicates that reformed agricultural practices will help to achieve 21-40 per cent of the emission-
reduction target by 2030. Irrigation has been a key method in producing enough food for people, and
today it accounts for 95 per cent of total world water withdrawal. Considering that by 2030 food
production has to be increased to feed 3 billion more people, increased competition with domestic and
industrial use of water is foreseen. The extensive use of fertilizers and pesticides causes significant
pollution of the natural environment.
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Key environmental issues:

Inefficient energy consumption;

Land use change and expansion of agricultural frontiers;

Lack of technical and political instruments so that emission reductions targets are reached;
Inefficient water use through irrigation;

Pollution of the environment through the use of fertilizers and pesticides.

TVET response:

Trained individuals in the field of agricultural production should provide:

e technical knowledge for new practices like organic farming and agroforestry;

e technical knowledge for the application of energy-efficient technologies in the agriculture sector;
e efficient use of water and irrigation technologies;

e use of information and communication technology (ICT) in agriculture.

Sources: FAO (n.d.), FAQO et al. (2014), White (2016)

FOOD SECTOR

Why is this sector a threat?

Food processing can be divided into four major sectors: fruit and vegetables; meat, poultry and seafood;
beverages and bottling; and dairy operations. All of these sectors consume huge amounts of water for
processing. A considerable part of this becomes wastewater that must be treated for safe disposal before
being returned to the environment.

Key environmental issues:

e  Wastewater: issues include biochemical oxygen demand (BOD); total suspended solids (TSS);
excessive nutrient loading, of nitrogen and phosphorus compounds; pathogenic organisms resulting
from animal processing; and residual chlorine and pesticide levels.

e Solid waste - includes both organic and packaging waste. Organic waste includes the rinds, seeds,
skin and bones from raw materials, and waste from processing operations. Inorganic wastes
typically include discarded packaging items consisting of plastic, glass and metal.

TVET response:

Training a qualified workforce to support processes of:

® advanced wastewater treatment practices;

improved packaging;

improved sensors and process control (to reduce waste and improve productivity);
food irradiation;

water and wastewater reduction using closed loop/zero emission systems.

Source: UNIDO (n.d.)
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Transforming TVET for meeting
the needs of a greening economy

and society

The greening of economies is causing unprecedented
shifts in skills requirements. These changes include
shifts in the ways in which jobs are performed
(which lead to a need to retrain and upskill displaced
workers so they can be employed in other sectors);
the emergence of new skilled occupations (for

which individuals need to be trained and acquire
qualifications); and the greening of existing jobs
(which also demands upskilling of those employed)
(Strietska-llina et al., 2011). Achieving a green
economy requires much more integration of skills
and employment development policies into a green
economic agenda. In some cases, there are skills
shortages as a result of people reaching retirement
age without new individuals having been trained

to replace them; the small number of trained and
qualified personnel available; or a lack of specific
skills and competencies which hinders technological
and market-related expansion.

Transitioning to a green economy promises access to
new jobs, but also creates changes in the scope and
character of existing jobs. Without an adequately
trained workforce, this scenario will give rise to skills
shortages in some sectors even though jobs are
available in others.

Skills development strategies that facilitate the
transition to the green economy need to:

e adapt to the evolution of employment sectors;

e prepare teachers and trainers who can effectively
transfer their knowledge and skills;

e expand the current scope of TVET and delivery
mechanisms;

e enable the workforce to adjust to technological
shifts.

Essentially, skills development strategies demand a
great deal of thought. As discussed in Table 1, the
processes, technologies, material flows and their
environmental consequences need to be taught to a
large number of people who will provide a reservoir
of skills. A complete value chain of products needs
to be broken down into separate levels where skills
and capacity needs can be identified and training
provided, and where TVET graduates can be oriented
to ample and decent employment opportunities.

It is also foreseen that the greening of the economy
will put more pressure on the already complex
scenarios of multi-level skills shortages (as described
in Box 3) and surpluses. The transition to a low-
carbon economy raises at least two challenges related
to skill requirements: countries do not have sufficient
skilled professionals for green jobs, and there is a
demand to retrain those affected by shifts in skill
requirements.

Providing access to targeted training for low, medium
and high-skilled workers could result in addressing
the challenges of skills shortages. These changes
could help generate a greater sense of purpose for
institutions transitioning to a greener TVET.
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BOX 3

SKILLS SHORTAGE VACANCIES (SSVs) AND THEIR IMPACT, UNITED KINGDOM

In Wales (United Kingdom) one in five vacancies (20 per cent) is reported to be in an area with a

skills shortage. These skills shortage vacancies (SSVs) tend to be concentrated in specific sectors and
occupations. The SSVs have showed a 130 per cent increase over the five years to 2015 (UKCES, 2016).
Different types of jobs reflect varying concentrations of skills shortage. As many as 44 per cent of
vacancies in skilled trade occupations were the result of skills shortages in 2013. The UK Commission
for Employment and Skills defines ‘skilled trades' as jobs that require practical skills and training, such
as electricians, motor mechanics, plumbers and carpenters. This is followed by manufacturing with

a 25 per cent vacancy rate. An Employers Skills Survey (UKCES, 2016), which interviewed employers
who had difficulty filling vacancies, revealed that skill-shortage vacancies increase the workload for
other staff by 84 per cent. They are also associated with business operational bottlenecks, such as
difficulties meeting customer service objectives, loss of business to competitors, increased operating
costs, and delays and difficulties in introducing new working practices. Meeting quality standards is
also a serious consequence.
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A global framework for

sustainability

A major component in achieving the global vision

of achieving sustainability is the creation of more
sustainable production and consumption patterns. The
greening of TVET institutions is an essential element
to achieve this.

The Sustainable Development Goals (SDGs), agreed by
193 world leaders at the United Nations in 2015, are a
seventeen-point plan to end poverty, combat climate
change, and fight injustice and inequality. They apply
to everyone. Every one of the seventeen SDGs and
most of their targets will require awareness-building,
public/worker understanding, educational programmes
or some form of training if they are to be achieved.

POINTS TO CONSIDER:

In particular, SDGs 4.4 and 4.7 specifically addressed
this issue:

4.4 By 2030, substantially increase the number
of youth and adults who have relevant skills,
including technical and vocational skills, for
employment, decent jobs and entrepreneurship.

4.7 By 2030, ensure that all learners acquire
the knowledge and skills needed to promote
sustainable development, including, among
others, through education for sustainable
development and sustainable lifestyles, human
rights, gender equality, promotion of a culture of
peace and non-violence, global citizenship and
appreciation of cultural diversity and of culture's
contribution to sustainable development (United
Nations, 2015).

Education and training is key to achieving many of the SDGs. In particular, the greening of TVET

is vital to meet these goals, and supports the fulfilment of the other targets of the SDGs. It is
equally true that a well-articulated and sustainable development-oriented TVET policy can lead to
huge improvements in education and training and living conditions, among other aspects.
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TVET IN THE UN SUSTAINABLE DEVELOPMENT GOALS, PART OF THE 2030 AGENDA

FOR SUSTAINABLE DEVELOPMENT

]

QUALITY EDUCATION

Target 4.3

equal access for all women
and men to affordable and
quality TVET, including
university

Target 4.4

increase the number of
youth and adults who
have the relevant skills,
including technical and
vocational skills for
employment, decent jobs
and entrepreneurship

Target 4.5

eliminate gender disparities
in education and ensure
equal access to all levels of
education and vocational
training for the vulnerable,
including persons with
disabilities, indigenous
peoples and children in
vulnerable situations
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Target 4.7

all learners acquire
knowledge and skills needed
to promote sustainable
development, including
among others through
education for sustainable
development and
sustainable lifestyles, human
rights, gender equality,
promotion of a culture of
peace and nonviolence,
global citizenship, and
appreciation of cultural
diversity and of culture's
contribution to sustainable
development
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CLEAN WATER
AND SANITATION

Target 6.3

improve water
quality by reducing
pollution, eliminating
dumping and
minimizing release of
hazardous chemicals
and materials

Target 6.4

increase water-use
efficiency across

all sectors and
ensure sustainable
withdrawals and
supply of freshwater

CLEAN WATER
AND SANITATION
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DECENT WORK AND
ECONOMIC GROWTH

Target 8.6

reduce the proportion

of youth not in employ-
ment, education or training

Target 8.9

implement policies to
promote sustainable
tourism that creates jobs
and promotes local culture
and products

O

CLIMATE ACTION

Target 13.3

Improve education,
awareness-raising and
human and institutional
capacity on climate

change mitigation,
adaptation, impact
reduction and early warning

DECENT WORK AND
ECONOMIC GROWTH

o

17 PARTNERSHIPS
FOR THE GOALS
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A global action

programme on ESD

The concept of ESD is simply that we should

utilize the world's existing education and training
systems, together with public awareness systems,

as an efficient means for implementing sustainable
development. ESD is primarily a new purpose affecting
our education systems rather than a new discipline to
be added. The intention is both to improve the access,
retention and delivery of relevant knowledge, skills,
values and perspectives; and to reorient our existing
disciplines, programmes and outcomes so as to
change unsustainable practices at all levels. There

are four main thrusts or spheres of activity that
comprise ESD:

® increasing public understanding and awareness of
sustainability;

® reorienting existing educational programmes to
address sustainability;

® improving access to and retention in quality
education through ESD;

e professional development, in-service training
courses and training to advance sustainability
across all sectors (McKeown et al., 2002).

While TVET is related to all of these spheres of activity,
itis in the second and fourth thrusts that the
greening of TVET is firmly situated.

The new Global Action Programme (GAP) on ESD
draws attention to the role of educational insti