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CHAPTER 1.

(5) Professor emeritus of vocational education and training, University of Zurich.

(6) This paper is based on the keynote speech delivered by the author during the 2021 Cedefop-OECD symposium on apprenticeships 

for greener economies and societies.

(⁷) For example, in a hotel we may be asked not to put towels in the wash prematurely, in order to ‘save the planet’. 

(8) See Homann (2021) and Schneider (2021).

Introduction
Apprenticeships for greener economies 
and societies: state of the art and the 
potential of apprentices
© Philipp Gonon (5) (6)

1.1. Greenwashing, 
greenication and 
sustainability

As individuals we have many opportunities (and 

often get nudged) to act ‘green’ (7). However, to 

act greener in this way does not guarantee that 

we (or humankind) will be successful, not knowing 

how much time and opportunities allow us to turn 

the wheel and really get a picture of the risks we 

are facing (Ord, 2020). It seems very likely that 

consumers and citizens do not modify preferenc-

es immediately and a single act cannot solve the 

problem of climate change or long-term sustain-

ability: the economy still pays too little attention 

to social needs and nature.

This section, therefore, starts with a critical 

appraisal: the shift towards incentives and mar-

ket-based instruments to encourage individuals, 

the economy and society to act greener seems 

positive at rst glance; but it also serves to avoid 

important systemic, profound structural reform to 

our way of producing and living that are actually

needed to promote sustainability.

Greenication and, even more, greenwashing 

are terms which are used not just to approve green 

issues. They also to hint that many measures pro-

moted as for the environment are actually quite 

ambivalent in terms of making our world greener, 

i.e. of value also to the lives of future generations

of humankind.

The market economy is counting on elements 

which are the core of the system (prices, compe-

tition and incentives) rather than prohibition and 

constraints. Further, there is often a focus on con-

sumers rather than producers, although it is more 

dicult to modify millions of consumer decisions, 

instead of improving production i.e. by making 

production less harmful for the environment.

In this context, greenication based on dis-

tracting the central role of producers is prone to 

pass the buck to others, especially to consumers 

(Ringger, 2020, p. 142). The general aim to turn 

green and for humans to act sustainably seems 

complementary and increasingly consensual. But 

the question ‘what is greenication for’ remains 

debatable, due to the fact that it has to be claried 

what the most important measures are.

The discourse and the wording started chang-

ing in the 1970s. Today, executive board members, 

managers and owners of big rms, e.g. like No-

vartis or Nestle (8) seem to suggest that ‘some-

thing’ has happened in recent years, at least the 

compulsion to justify what has been done and 

the acknowledgement of a ‘green’ responsibility. 

There is a gradual recognition and critique that we 

still have a spirit of 19th century capitalism and 

industrialism, trying to make money out of natural 

resources and leaving a devastated landscape. 

Many measures, like producing dirty and oering 

a green tree afterwards, are, in this respect, green-

washing. Green acts and greenwashing as nominal 

support is not backed up by structural decisions; 

it equals doing something good for having done 
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something bad. Other views in favour of consum-

ing more ‘healthy food’ products, as opposed to 

past nutrition lifestyles (e.g. consuming meat), 

are also potentially greenwashing, admitting that 

60% of those products are not really healthy. This 

is especially true if, at the same moment, compa-

nies defend selling luxury products as a right of 

the people who want to enjoy them, disregarding 

their production conditions.

All in all, is greenication sucient? Do we have 

enough time? ‘Our house is on re’: if this is true, 

the Greta-question and her urge ‘I want you to act, 

I want you to panic’ (Thunberg, 2019) is more than 

understandable. If we consider the whole range 

of urgencies, we have to admit that is dicult to 

act consequently green. Most developments like 

pollution and overuse of resources still are bound 

to a growing population and a growing economy 

(9). Some expect progress in handling CO2-emis-

sions, but technological miracles are not in the 

agenda. Regarding climate change, the Agenda 

2030 is criticised as being unrealistic and based 

on a compromise, while the Climate Action Plan 

(CAP) aims at measurable results: zero emissions 

by 2030. But these are aims for nations and policy 

and not primarily a question of education.

So, the critical appraisal of this ‘green wave’ is 

expanded to how it is aecting VET. Many rms 

and also education policy try to be, and to appear, 

greener. The question is whether VET is helpful in 

‘saving’ the planet or at least if ‘sustainability’, as 

an education aim, gives us a possibility to modify 

our behaviour in the long run. But is sustainability 

really learnable? And what is sustainability? (10). The 

following critically discusses the role of apprentice-

ship, and VET in general, in this landscape and the 

potential role of apprentices as enablers of change.

(9) The trajectory of the so-called anthropocene is showing that most indicators in recent years (from the 1950s on) beside climate 

issues, show a dramatic increase in all aspects like pollution, acidication of water and sea, and urbanisation: tropical forest loss 

has taken place (Steen et al., 2015). So, the urgency to get ‘greener’ is broadly recognised. It is dicult to say whether it is really 

too late. Some people said that in the 1980 it had been already too late to save the planet. As it turned out, it was not and perhaps 

new innovations and a ‘new’ behaviour of mankind help at least to stabilise this fragile situation.

(10) The classical denitions hint to the same meaning: development that ‘meets the needs of the present without compromising the 

ability of future generations to meet their own needs’ (Brundtland Commission, 1987), ‘while safeguarding Earth’s systems, on 

which the welfare of current and future generations depend’ (Griggs et al., 2013). There are since two long-standing positions 

related to sustainability: one believes in a process of education and accommodation, the other seems to trust in technological 

solutions (Mann, 2018). It is necessary to say that critical appraisals of sustainability also imply a certain bias. The discussion 

about sustainable development follows the perspective of the global north: insofar as it seems to be a western construct, a oating 

signier, but with a global reach. Sustainability includes a mix of economic, rights-based and environmentalist discourse on the one 

hand, and a gap between policy intentions and what is going on, on the other (Tikly, 2019).

(11) See, for example, rural sector representation in the green apprenticeships advisory panel in the UK.

(12) (Digital) apprenticeship in construction features lessons identifying the latest sustainable materials, avoiding waste, plus aims such 

as how to comply with energy eciency or constructing zero-carbon-buildings.

1.2. Do ‘green’ VET or ‘green’ 
apprenticeship exist?

Green issues have also aected VET, and have 

become more present in conferences, public dis-

courses, and websites of rms or associations 

related to VET. Some activities labelled as ‘green’ 

already take place in VET or apprenticeships. VET 

can benet from and be part of the transformation 

towards greening economies and societies.

1.2.1. Greening to make VET more attractive

Greening is important for the (new) prestige of VET 

and apprenticeships. To appear green attracts 

attention and learners: in this way, greening is a 

selling factor. Thus ‘green’ is an incentive and an 

opportunity for repositioning VET, and dening 

skills and attitudes for the green transition, and 

identifying green skill gaps, becomes part of re-

forming VET.

Greening is also a possible strategy to redene 

professions and make them attractive (again). For 

example, in the rural sector, the food production 

and all professions around agriculture can be seen 

as part of an old and new green economy (11). 

For several sectors, greenication is a marketing 

strategy for the related professions and a tool to 

attract apprentices for them, as other examples 

show (12).

Cooperation schemes between VET schools 

and businesses, typically strong in apprentice-

ships, present several chances to develop green 

elements and, in turn, make apprenticeships at-

tractive to some young people.
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1.2.2. Greening VET and apprenticeships to 

address skill needs

Putting VET attractiveness aside, there is an actual 

demand for new or adapted skills to be developed 

in VET, including apprenticeships, to contribute to 

the realisation of the sustainability goals. Sustain-

ability also has a technical side, therefore devel-

oping and practising (13) green skills and attitudes 

may be helpful. The overall consensus in the avail-

able literature is that skills for the green transition 

have to be furthered. While recent developments 

made a decisive contribution to the debate (par-

ticularly the GreenComp Framework and the ESCO 

classication of green skills, Box 1), it is still not 

easy to determine what skills, competences and 

attitudes for the green transition include and do 

not include.

Box 1. International sources about greening 

skills

• The ILO published a synthesis report based on 21 

country studies in order to promote a green trans-

formation, which needs new skills (ILO, 2011). The 

turn towards a greening economy is described but 

quite open: changing skills is dependent on envi-

ronmental changes, regulations, green technology 

and market and consumer habits (ibid., p. 161). 

Existing skills are seen to be changed and new 

skills have to be upgraded to new occupations.

• Upskilling and reskilling in order to ease employ-

ment and career transitions in the context of the 

European Green Deal is also seen in a recent 

Cedefop publication as the way forward (Cedefop, 

2021, p. 9). Greenication depends upon a tran-

sition to green economy and the workforce has 

to be adopted. That is why greening also needs 

to update teachers, students and apprentices in  

order to be prepared for this transition. Greening 

industry requires the knowledge and forecast 

(13) Skills for the green transition are acted rather than learned; this is why cooperation with small and medium-sized enterprises is 

seen as important (European Commission, 2020).

(14) Greening economies and the redenition of jobs need generic green skills for the green transition, which are based – as one 

specialist on issues in green VET is putting it – on a ‘weak anthropocentrism’, nevertheless including the personal development of 

learners (Pavlova, 2012).

(15) For example, domain-specic sustainability skills in certain branches, like in food craft and food industry occupations have to be 

developed (Fernandez et al., 2020).

(16) A literature review done by Sern et al. (2018) reveals that there is a broad list of skills which seems necessary in order to achieve 

greenication: starting with design skills, leadership skill, management skill and communication skills the range also includes waste 

management skills and nancial skills (Sern et al., 2018).

of what kind of skills will be in demand in the 

coming years (Aktor, 2020).

• Greening industry and production, therefore, also 

means to greenify VET. Many publications have 

resulted, often with such a specic focus: tech-

nical VET (TVET) and reforming teacher education 

for competences in sustainable development as 

one element (Maclean et al., 2018), for greening 

of economies in Asia, as well as oering resource 

books with a green focus for teaching and learn-

ing in Africa (Ramsarmup and Ward 2017).

• An appealing approach of responding to the per-

ceived needs of green skills, competences and 

attitudes is provided by the Joint Research Centre, 

European Commission, Policy report GreenComp 

framework on sustainability, where 12 compe-

tences, including valuing sustainability, critical 

and exploratory thinking and collective action, 

are identied (Bianchi et al., 2022).

• A recently published technical report from the 

European Commission tries to identify and label 

existing skills and new aordances in the context 

of a green transition for a broad range of profes-

sions and activities in the workplace (European 

Commission, 2022).

Source: Author.

The focus on skills for the green transition is 

helpful but it has not yet been claried what this 

really implies. Some identify skill gaps derived 

from environmental regulations and suggest an 

analytical and technical set of skills which have to

be acquired (Vona et al., 2015). The focus should 

be to develop more skills for the green transition,

which could be job-specic or much more oriented 

towards a general approach to VET (14). Skills for 

the green transition are based on new occupations 

and occupational specialisations (15) but green-

ing of existing skills is also needed (16), including 

digital skills.
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Sustainability is a cross-sectional task, includ-

ing environmental, economic and social aspects. 

For VET this includes how (school) teachers and 

(in-company) trainers as key actors shape the im-

plementation of the modernised standard voca-

tional training topic of ‘environmental protection 

and sustainability’ (BIBB, 2021). Reforming VET 

today means to open up possibilities, to act in 

a sustainable way. Along with the sustainability 

perspective, this includes a long-term perspective 

taking into consideration future consequences. 

VET and education policy now see the need and 

the opportunity, and try to follow a more systemat-

ic approach besides (important) grass root politics.

1.2.3. Greening: develop a full set of 

competences, address society’s 

needs

Education can be a pivotal element in greening 

economies and societies. Even within VET, small 

aspects of a cluttered green agenda are select-

ed with a view to making a contribution towards 

more sustainability. Promoting green competences 

through VET seems to help make the future better, 

while polishing the image of a rm and of VET 

generally.

However, evaluations of what has been done 

so far show that education for sustainable devel-

opment often does not reach a balance between 

economic, ecological and social interests; at the 

end of the day, economic concerns come rst (e.g. 

Vollmers et al. 2014). It seems that small-scale, 

incremental updates of VET and apprenticeship 

curricula do not suce. Transversal topics should 

be included in teaching and learning (Niebert, 

2021, p. 16) and education should try to reach a 

concept of Bildung, which links self-development 

with the broader society, and therefore provides a 

better basis to not exceed the planetary load limits.

The eld of ecological pedagogy oers sur-

prisingly broad skills and competences labelled 

as green:, 12 main competences are required for 

sustainable development, among them the atti-

tude of forward-looking, gaining interdisciplinary 

knowledge, assessing risks and dangers, to plan 

and act together with others and acting upon the 

basis of justice, as de Haan programmatically stat-

ed (de Haan, 2010). Similar competences, skills 

and attitudes are also identied by the Green-

Comp Framework (see Bianchi et al., 2022). In 

this context, promotion of green competences 

can help a broad development of future workers 

and citizens with a deeply rooted understanding of 

their role and responsibility for greener economies 

and societies.

Box 2. Reforms and greening VET  

on a national level

• The drive or drift towards a greener economy is 

very much based on regional or national problem 

sets. The contradiction between saving jobs in an 

economy based on carbon-emission and pollu-

tion, i.e. reducing greenhouse gas emissions, and 

providing social inclusion and justice, requires a 

broad set of competences, but is also hampering 

quick changes (Fien and Guevara, 2018, p. 264).

• Transition to a green economy requires the ‘right’ 

skills, as a UK country report is suggesting. This 

includes not only skills in the low carbons and 

environmental sector, but also in all businesses 

in order to use natural resources eciently (HM 

Government, 2011, p. 3).

• A report for Germany identied as prior targets 

for greening VET the following sectors: renewable 

energy, installation, repair and maintenance of 

environmental plants, the solar sector and energy 

saving (Economix, 2010, p. 71).

• There are country-specic foci in presenting pol-

icy recommendations for greening industry and 

society through VET: for Australia, the coal mining 

and agriculture industries are focused (Raerty 

and Yu, 2010). 

Source: Author.

1.3. Greening apprenticeships 
and apprentices as 
greeners

The identied aspects of greenication and sus-

tainability suggest dierent levels of (potential) 

reforms. But what happens today? Among the 

many initiatives that countries have been taking 

to ‘greenify’ their VET systems and apprentice-

ships in recent years, a few that deserve attention 
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come from German-speaking countries (Austria, 

Germany and Switzerland) with a strong tradition 

in dual VET/apprenticeship.

The examples presented below show some ac-

tivity on a meso-level, i.e. in terms of regulations, 

syllabi and restandardisation with a green focus.

In Germany, in spring 2020, minimum stand-

ards were updated for all vocational training 

occupations (standard vocational training posi-

tions). In the future, competences in digitisation 

and sustainability will be taught in all vocational 

training courses, which are typically oered as 

apprenticeships. Several projects were launched 

in this direction, including the BIBB-project Green 

competences for all apprentices (BMBF, 2020). 

Whether the establishment of such sustainabili-

ty standards is sucient and relevant in VET is, 

however, very much dependent on the will of the 

teachers and trainers in adapting these concepts 

in everyday practice (Kaiser and Schwarz, 2022).

In Switzerland, the Swisscleantech association 

formulated recommendations to include in all cur-

ricula and all 230 vocational training regulations 

topics like renewable materials and energies, ef-

ciency and storage of energy, eciency of water 

management and eliminating waste (see Heini-

mann et al., 2012). The association was founded in 

2011, including 500 members of dierent industrial 

branches, aiming at climate-neutral production 

and focused on technical occupations.

In Austria, in 2013, the initiative Green skills for 

green jobs launched a qualication barometer for 

eight branches. It analysed 172 VET and further 

education programmes in order to dene greening 

elements (Wegscheider, 2015).

To date, there seems to be less activity in terms 

of comprehensive transformations. Even in the 

Swiss VET 2030 strategy (which involved many 

actors relative to the future of VET), sustainability 

and skills for the green transition have hardly been

mentioned until now.

Nevertheless, researchers and specic branch 

interest groups are collaborating on developing 

specic models for greenication in specic occu-

pations, as with commercial VET for implementing 

and evaluating new skill programmes (Casper et

al., 2017).

1.3.1. Apprentices and learners in greening: 

pilot projects in Germany

For many young people, green issues are part of 

their everyday life. For example, critical opinions 

related to economic growth and post-materialist 

values are discussed in private and public lives. 

Also within the company context, apprentices 

would like to follow a regulative idea of sustainable 

development, as was revealed by a small German 

study of apprentices in commerce (Slopinski et 

al., 2020).

The NAZUBI project (Nachhaltigkeitsaudits mit 

Auszubildenden 2015-19) took further the active 

role of apprentices in relation to green issues (Zinn 

et al., 2018). The initial objective of the pilot project 

was to transform the participating companies into 

sustainable learning environments with educa-

tional training structures, which oer access to 

sustainability topics ensuring learn eectiveness; 

then to design and implement audits in the context 

of sustainability which are education- and train-

ing-related. A consortium of two universities, ve 

companies, three vocational schools in Hesse and 

North Rhine-Westphalia, the German Federation 

of Trade Unions and the Chamber of Industry and 

Commerce and participating trainees developed 

sustainability audits and tested them in practice. 

The task of the companies was to identify compa-

ny-specic audit events and prepare and accom-

pany the apprentices in the further course of the 

auditing, so that sustainability can be identied, 

and measures and skills can be experienced.

Another project relying on the active role of 

apprentices comes from a region in the north of 

Germany. As in the other 49 VET schools in Lower 

Saxony, in Oldenburg an apprentices’ union was 

founded and named Kauust (shopping pleasure). 

The union, active in a VET school, organises a 

weekly event with seven rms, aiming at sustain-

ability and a cooperative business-model in order 

to transform the local economy and learn more 

about resource conserving handling (Fairdays) 

(Jünke, 2020).

These projects focus rst on domain-specic 

knowledge and then on integrating the two learn-

ing sites (companies and schools), as both play an 

important role. What is to the fore, however, is that 

the learners themselves have an important role, 

as agenda setters as well as auditors, who assess 
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the change which has been triggered.

The will to involve apprentices and to stress 

the participatory aspect of their roles in rms and 

schools opens up a new perspective in greening, 

which should be continued more systematically.

1.3.2. Coordinated and liberal market 

economies: what VET could do better

It is not clear if dual apprenticeship countries are 

really performing better related to green issues. 

One study is stressing the fact that these countries 

fail to innovate, or are not as exible, with regard 

to new developing economic sectors like green 

energy (Steedman, 2011, p. 103).

Nevertheless, the green skills agendas and 

greening of occupations as an EU policy aim 

seem to work better in coordinated market econ-

omies (CME) with often typically higher appren-

ticeship-shares then in liberal market economies 

(LME) which emphasise school-based and higher 

education programmes.

The dual apprenticeship-countries Austria, 

Germany and Switzerland, with a high share of 

apprenticeships, are not per se better at innovation 

than other countries. But the deeper and more 

established tradition to cooperate between State, 

local authorities and interest groups, and especial-

ly schools and rms, helps to develop projects.

A comparative study is suggesting that, in the 

steelwork industry, greening seems to be more ad-

vanced in CME (Evans and Stroud, 2016). Howev-

er, this identied better starting position depends 

very much on individual initiatives.

The following points of strength of dual appren-

ticeship countries, compared to others with pre-

dominantly school-based VET, could support the 

argument that promoting green transition seems 

to work better in CME than in uncoordinated ed-

ucation systems:

(a) combination of vocational and general com-

petences, which are linked with workplace 

learning, allows a combination and transfer of 

dierent and specic skills for greening;

(b) two (or more) learning sites (workplace and

school) as the basis of dual apprenticeships 

are often demanding for education policy and 

the learners themselves but are also incentives 

for learning from each other;

(c) strong partnerships with social partners are 

one of the core aordances of a dual appren-

ticeship which really works. Again, cooperation 

and coordination are indispensable;

(d) didactical and pedagogical advantage of the 

orientation towards a broad professional prole 

is the result of a corporatist approach on VET;

(e) support of the public is another important el-

ement which allows apprenticeship systems 

to develop VET further and adapt the  

system to new challenges.

It is the combination of these ve elements 

which is the outstanding feature of dual appren-

ticeship systems and opens new opportunities 

for greening.

Other VET systems in liberal market economies 

with limited apprenticeship tradition could oper-

ate with the help of strategic alliances of dierent 

interest groups that promote green issues and 

set aims for them. This kind of alliance could also 

serve in solving some coordination problems in 

more liberal economies. The coordinating role of 

the State in CMEs can be substituted by a coalition 

of stakeholders.

1.4. Conclusion

Dual apprenticeship countries like Austria, Germa-

ny and Switzerland are not per se better at inno-

vation related to green skills than other countries 

with a school-based vocational system. However, 

the combination of dierent learning sites is an 

advantage in promoting sustainability, and the 

potential is there, as long as rms are exible and 

open for such challenges. A further advantage is 

an initiative like the pilot projects (as model testing) 

in Germany for greening VET (apprenticeships).

Pilot projects in Germany have shown that ap-

prentice views on green processes bring a new 

perspective to rms; apprentices become the 

pioneers of greenication in industries, also, to 

some extent, bringing democracy in the work-

place. There is a real potential here: apprentices 

must have opportunities to share their ideas, ask 

questions about how things are done in the busi-

ness. This will help greenify rms and the economy 

as a whole.

In many cases, they are taught about greeni-

cation issues and processes at VET schools and 
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carry such knowledge on to the workplace too. 

Admittedly, often apprentices do not master green 

processes but have adopted green practices or 

are confronted with green issues at schools or 

in other elds of their personal lives, so they ask 

valuable and relevant questions. The rm culture 

is crucial for opening up spaces for greening to 

which apprentices may contribute.

But the role of VET schools is also important. 

Revising curricula and introducing green elements 

provides the basis for informed and active knowl-

edge and skills. While working in rms, appren-

tices familiarise themselves with other questions 

and issues that businesses have to deal with, and 

that knowledge also gets channelled back into VET 

schools. It is a two-way process, which helps to 

greenify education and work.

The paradox around greenication of the econ-

omy and skills for the green transition in VET and 

dual apprenticeships lies in the fact that we do 

not know exactly the future – whether we have 

enough time and possibilities – but, at the same

time, we have to prepare for it. In such a situation, 

the concept of education for sustainability open 

to the future, counting on the continuing learning 

processes of the learners themselves, oers itself 

a perspective.
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