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...the Circular Economy 

Action Plan (CEAP) aims at 

accelerating the transition 

to a regenerative green growth 

model...

The linear ‘take, make, waste’ model, which took 

hold with the first industrial revolution and has 

powered economic development around the globe 

since then, has an enormous environmental and 

carbon footprint. Resource extraction, processing 

of materials and fuels, and food production account 

for an estimated 50% of greenhouse gas (GHG) 

emissions and are responsible for 90% of biodiver-

sity loss and water stress (situations where water 

resources in a country or region do not meet needs) 

(European Commission, 2019). Mainstreaming and 

upscaling renewables to reduce the environmental 

footprint of energy production systems will cut 55% 

of current CO2 emissions at most. Reducing the 

remaining 45% will require a fundamental change 

in how goods are made and used. The circular 

economy concept, which surfaced in economic 

circles for the first time in 1988 (Kneese, 1988), is a 

response to that challenge (Box 1).

Implementing circular economy principles in 

construction can reduce up to 61% of the ma-

terials-related greenhouse gases that buildings 

emit over their life cycle (European Environmental 

Agency, 2020). Pursuing an ambitious circularity 

scenario would reduce emissions from heavy 

industry (cement, aluminium, steel, plastics) in the 

...upscaling renewables to 

reduce the environmental footprint 

of energy production systems 

will cut 55% of current CO2 

emissions at most...

...making the food sector 

more circular could result in 

40% less carbon emissions 

worldwide by 2050... 

Without the 
circular economy 
European Green 
Deal targets 
cannot be met

EU by as much as 296 CO2 million tonnes a year 

by 2050 (Material Economics, 2020). Making the 

food sector more circular could result in 40% less 

carbon emissions worldwide by 2050 (Ellen MacAr-

thur Foundation, 2021). With only 8.6% of the EU 

economy operating based on circularity (PACE, 

2022), mainstreaming circular economy thinking 

and doing has enormous potential. Practices in 

countries that are currently leaders in circularity 

(e.g. the Netherlands reuses 30% of materials) can 

be inspirational for countries where much progress 

has still to be made (e.g. Ireland and Romania reuse 

less than 2% of materials (Figure 2)). 

As the circular economy is central to achieving the 

sustainability ambitions set out in the European 

Green Deal (EGD), it is an integral part of it. The Cir-

cular Economy Action Plan (CEAP) aims at acceler-

ating the transition to a regenerative green growth 

model: by minimising waste, in part through design, 

and via well-functioning markets for secondary 

raw materials (European Commission, 2020). The 

recently adopted Green Deal Industrial Plan stress-

es the importance of net-zero technologies being 

based on circularity.
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Box 1. What is the circular economy?

A review study (Kirchherr et al., 2017) finding over 

100 circular economy definitions suggests that 

defining it exactly has proven challenging. Nev-

ertheless, it is widely understood as an approach 

where products, parts and materials have multiple 

life cycles and re-entry points into the market as 

they are systematically recovered, repaired, reused, 

and remade. 

The circular economy concept is based on seven 

principles that mutually reinforce one another 

(Ashraf, N. et al., 2020). Redesign, reuse, repair, 

recycle and recover are positioned between the 

starting point of rethinking and reducing production 

and consumption, and more sustainable disposal 

of resources at the end of production cycles 

(Figure 1). 

Systematically applying all principles cumulates 

environmental benefits and minimises waste that 

will need to be disposed of.
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concentrates on ‘eco design’ to reduce resources 

use and underpins environmental benefits at other 

stages; for example, via product life extension. 

Eco-design can also incorporate data-driven 

technology and processes to improve product 

tracking (e.g. blockchain). At the design stage, 

the environmental impacts of logistics involved 

in sourcing raw materials and bringing products 

to markets can be mitigated – for example, by 

using locally available resources. Redesign is 

also important for services with a significant 

environmental footprint, as is for instance the 

case with mining crypto currencies. EU eco-de-

sign regulations currently in place often apply to 

electronic goods with already long lifespans (e.g. 

refrigerators), rather than fast-moving consumer 

electronics, such as mobile phones.

Figure 1. The seven circular economy principles 

Source: Ashraf, N. et al. (2020).

focuses on production processes, product availa-

bility and reducing raw material use. It links to the 

green growth concept and helps decouple eco-

nomic growth from environmental degradation. 

While reducing consumption and promoting more 

sustainable consumption patterns is also impor-

tant, its potential often remains underexploited in 

circular economy strategies and policies.

focuses on increasing the use of a product beyond 

its first purchase (extending its life) or sharing 

goods or services (expanding its use). This can 

be accomplished by creating or expanding sec-

ond-hand markets or developing and extending 

leasing schemes.

enables a product to continue working after it 

breaks by repairing or replacing defective or 

worn-out parts. This can be stimulated – for 

example, by making available repair manuals and 

tools and by ensuring spare parts are available at 

reasonable cost. It may also include updating to 

meet legislative requirements or standards and 

making older products compatible with recent 

technology. An example of this is enabling older 

personal computers to use Bluetooth or Wi-Fi.

involves processing and reusing product materials 

via acquisition or harvesting, checking/analysis, 

separation, processing, distribution and reselling. 

This process could be incentivised or made man-

datory for the product manufacturer – for exam-

ple, via take-back schemes involving a consumer 

deposit.

entails energy production as a by-product of 

waste treatment. Whether the waste is biotic 

(originating from living things or dead organisms) 

or not (abiotic) is a strong determinant of recovery 

possibilities and the type of technology required 

to exploit them.

refers to safe disposal of what cannot be recycled 

and recovered. 
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Source: Eurostat [CEI_SRM030].
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Figure 2. Circular material use rate by EU country (2020)
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...all products, even if 

sustainably manufactured 

or put together, have 

environmental impacts...

...many ways to reduce the 

environmental impact, up to  

80% of it directly relates to 

decisions made at the design  

stage... 

...the European Commission 

intends to broaden the Eco-

design Directive, making it 

applicable to electronics, ICT 

equipment, textiles, steel, 

cement and chemicals...

Extending  
product life  
from the design 
phase onwards

All products, even if sustainably manufactured or 

put together, have environmental impacts. They 

comprise raw materials, require energy to be made, 

and create waste at the end of the product life 

in the form of packaging. While there are many 

ways to reduce the environmental impact, up to 

80% of it directly relates to decisions made at the 

design stage, which is therefore crucial (European 

Commission, 2021). 

In circular production systems, product design 

features can help avoid waste and drive the reuse 

of resources. Raw materials should be used so that 

they retain their value after successive usages and 

in ways that help alleviate negative externalities. 

In today’s economy, many products are designed 

in ways that makes reusing or recycling them 

di�cult or even impossible. The EU 2009 Eco-

design Directive regulates energy e�ciency and 

circularity features of energy-powered and energy-

related products, but there is no comprehensive 

framework regulating sustainable product design. 

The European Commission intends to broaden 

the Eco-design Directive, making it applicable to 

electronics, ICT equipment, textiles, steel, cement 

and chemicals, and possibly other product groups 

to be identified later. Expanding regulatory coverage 

will increase demand for analysts with expertise on 

the life-cycle assessment (LCA) of products.
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...companies previously not 

accountable for the negative 

externalities of their actions will 

need to balance potentially 

conflicting environmental 

and economic demands...

...in Italy, only 8% of the 

companies surveyed 

redesigned their entire 

value chain according to 

circular economy principles... 

...circular economy can also 

mean making accessible 

goods and services on a 

shared basis or business models 

based on selling products 

as services...

More circularity 
means changing 
business models 

As it leads to resource-intensive products with short 

lifespans, the traditional linear economy promotes 

unsustainable production and consumption models 

(Totaro, 2022). Moving towards circularity means 

that companies previously not accountable for the 

negative externalities of their actions will need to 

balance potentially conflicting environmental and 

economic demands. Their managers will need 

to apply business case frameworks that map 

environmental impacts and place them alongside 

economic benefits. 

Gusmerotti et al. (2019) show that, in Italy, only 

8% of the companies surveyed redesigned 

their entire value chain (from product design to 

providing information to consumers) according 

to circular economy principles. Some companies 

started using eco-design principles to satisfy 

customer expectations, providing them with 

information about a product’s eco-credentials. 

Other firms introduced circularity concepts to 

improve production process e�ciency, putting an 

emphasis on resource recovery through reducing 

waste, optimising logistics or exploiting industrial 

symbiosis opportunities (Gusmerotti et al., 2019).

Industrial symbiosis (IS) involves sharing 

management responsibility for underused assets 

(e.g. industrial waste/by-products) among a 

group of firms to achieve economic, social and 

environmental benefits (Ashton et al., 2022). The 

circular economy can also mean making accessible 

goods and services on a shared basis (the sharing 

economy) or business models based on selling 

products as services (the performance economy) 

(Taranic et al., 2016). In circular economy settings, 

digital platforms can facilitate information sharing 

between companies (Krom et al., 2022). 
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...Cedefop (2021) projected that 

employment in water supply 

and waste management 

would be 63% higher once the 

EGD had been implemented...

...construction is a good 

example of a sector in which 

circularity could lead to 

profound employment 

transformation... 

...this policy brief reflects on the 

current and future skill needs 

that circularity requires and 

on how VET can be used to 

develop them...

Circularity 
shifts sectoral 
employment  
but results in  
net job creation 

Jobs in the circular economy include core circular 

jobs (e.g. in repair or waste management), enabling 

circular jobs (e.g. in education, design and digital 

technology) and indirect circular jobs (e.g. in 

information services and logistics) (Circle Economy, 

2021a). The transition to a circular economy will 

change the sectoral composition of employment 

(European Commission, 2018) but jobs lost will likely 

be more than made up for. Thanks to a shift from 

capital-intensive industries (such as raw materials 

extraction and processing) to labour-intensive ones 

such as repair and recycling, the circular economy 

can result in net employment gains (Laubinger et al., 

2020). Cedefop (2021) projected that employment 

in water supply and waste management would be 

63% higher once the EGD had been implemented 

(relative to the baseline of greening continuing at 

a slower pace in line with trends that were visible 

before the EGD was agreed).

Construction is a good example of a sector in which 

circularity could lead to profound employment 

transformation. Circularity will shrink employment 

because of new business models (such as modular 

construction) and using existing buildings more 

e�ciently to reduce the need for new builds 

(European Commission, 2018). Employment in 

construction will benefit from other green transition 

trends, such as upscaling renewable energy 

production capacity and renovating and upgrading 

buildings to improve their energy e�ciency 

(Cedefop, 2021). 

Reporting findings from a Cedefop skills foresight 

study on the circular economy, this policy brief 

reflects on the current and future skill needs that 

circularity requires and on how vocational education 

and training (VET) can be used to develop them. 

Policy brief     From linear thinking to green growth mindsets: vocational education and training and skills as springboards for the circular economy Circularity shifts sectoral employment but results in net job creationPolicy background   
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Cedefop’s foresight study on the circular economy explored the implications of implementing the EGD on skills 

and the role of VET for jobs in the sector (*). Part of a series of green foresight studies, which also covers smart 

and green cities, the agri-food sector and waste management. (More detailed information about the foresight 

study and a list of contributing experts are available here). 

In the first online workshop, experts were asked to look towards the future (2030 and 2050) and to identify the 

occupations and skill profiles that will enable the circular economy to accommodate the changes the EGD 

requires. They also explored how VET can be used to help develop the identified skill sets. The results from the 

first workshop discussions were used to develop a two-round, Delphi-style survey. The first-round questionnaire 

was designed to gain more insight into the issues raised in the workshop and to assess the extent to which there 

was consensus around them among the experts. 

The results of the first round were used to design the second round, which focused on the role VET might play in 

meeting the skill needs identified in the first round. In the final workshop, Cedefop reported the findings from all 

stages of the foresight study to the experts, who discussed and validated them. The full results will be published 

in a Cedefop 2023 report alongside the results of the other three foresights. 

(*) The circular economy foresight study did not cover the EGD implications on waste management; Cedefop 

explored this in a separate foresight study (Cedefop, 2022). Spill-over e�ects in other sectors were not 

explored. 

Source: Cedefop.

Box 2. Cedefop foresight on the circular economy
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Kickstarting the circular 

economy 

Doing things di�erently: 

jobs and skills supporting 

circularity

Circular design, systems 

thinking and transversal skills 

power the circular economy

In this section

Responsive VET paves the 

way to a circular economy

EVIDENCE
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...lack of skilled workers to 

design repairable and reusable 

products and technologies 

may amplify producers’ 

reluctance to start producing 

them...

Kickstarting  
the circular 
economy  

...rapidly changing mindsets 

towards a preference for 

recyclable products and 

convincing organisations to 

adopt circular business 

models is challenging...

...Cedefop skills foresight 

experts viewed regulation 

as the number one lever for 

accelerating the transition

to circularity...

While many sectors in the EU can contribute to 

shaping the circular economy (Figure 3), in most 

of them developments are still at an early stage. 

Rapidly changing mindsets towards a preference for 

recyclable products and convincing organisations 

to adopt circular business models (particularly in 

energy and some manufacturing sub-sectors) is 

challenging. 

It is therefore not surprising that Cedefop skills 

foresight experts viewed regulation as the 

number one lever for accelerating the transition to 

circularity (Figure 4). The revision of EU Directives 

and making product passports, supply chain 

tracking and product life extension mandatory 

will speed up change, in particular in sectors 

where such regulatory policies make a marked 

di�erence in how production is organised (e.g. 

energy, waste management, textile, agri-food and 

re-manufacturing). Alongside ‘sticks’, ‘carrots’ in 

the form of innovation funding programmes and 

financial incentives (e.g. for repair) play important 

roles. 

Awareness of the challenges that put a brake 

on the transition to a circular economy is key to 

shaping it. Global supply chain disruptions due to 

the COVID-19 pandemic and Russia’s invasion of 

Ukraine have caused uncertainty.

Another factor that reduces the likelihood of 

businesses investing in the circular economy is risk 

aversion, which may play a major role if businesses 

are not su�ciently incentivised by price signals 

and the legal framework. Weak innovation activity 

in some Member States may compromise their 

capability to make the shift. The views of consumers 

and market circumstances also matter. A preference 

for ownership over models where goods are shared 

and made available as services can be an obstacle 

to change, as can the widespread availability of 

low-cost imported products and the relatively 

low cost of simply replacing products rather than 

repairing them. 

Lack of skilled workers to design repairable and 

reusable products and technologies may amplify 

producers’ reluctance to start producing them.

Kickstarting the circular economyEvidencePolicy brief     From linear thinking to green growth mindsets: vocational education and training and skills as springboards for the circular economy 
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RECYCLE

Renewable 

energy

Waste 

management

Automotive

Transport

Repair

Food and

manufacturing

Plastic

Textile

Hydrogen 

economy

CIRCULAR 

ECONOMY

Packaging

Retail

Aerospace

Construction

Insurance

Chemistry

Figure 3.  Sectors driving the transition to a circular economy 
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Source: Cedefop skills foresight survey round 1. 

Figure 4. What will make the circular economy take o�?  

     (ranking based on expert views)

Regulatory change 

(e.g., EU directives/CEAP)

High cost of energy

Increasing shortages/

high costs of certain raw materials

Consumers press for 

sustaibable production processes

High cost of 

waste disposal

Consumers recognise

 CE cost-effectiveness
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...construction workers will 

increasingly be engaged in 

building renovation rather 

than new construction, which 

means they will need to become 

proficient in using new 

materials...

Doing things 
di�erently: 
jobs and skills 
supporting 
circularity

...to play its pivotal role as 

change facilitator, upscaling 

industrial symbiosis 

will ‘require transversal 

technical skills and 

knowledge’...

...progress towards a 

circular economy might also 

lead to employment losses 

or skills obsolescence in 

some sectors...

production), including traditional industries that 

source raw materials from countries outside the 

EU (such as metal manufacturing);

 � low- and high-skilled jobs in industrial 

production of new products (rather than 

reusing, repairing and recycling existing ones) 

such as household goods, textiles, plastics, 

and toys; and

 � jobs in supply chains (logistics, transportation) 

facilitating the import of materials from outside 

the EU.

Despite these trends, increasing uptake of circular 

economy principles will not necessarily result in 

significant net job losses. Change will often lead 

to adaptation of job profiles to accommodate 

circular economy processes. For example, many 

construction workers will increasingly be engaged 

in building renovation rather than new construction, 

which means they will need to become proficient in 

using new materials and techniques.

Under the assumption that a large part of the EU 

economy will become circular, employment trends 

will reflect the concentration of jobs in start-ups 

related to circular economy practices, R&D and 

innovation, and repair and recycling activities. 

Industrial symbiosis (IS) and other new circular 

economy business models and activities, such as 

start-ups, can help mainstream circular practices. 

To play its pivotal role as change facilitator, 

upscaling IS will ‘require transversal technical skills 

and knowledge’, alongside soft and networking 

skills to enable the workers involved to liaise with 

stakeholders and to build trust (SPIRE-SAIS, 2020).

Progress towards a circular economy might also 

lead to employment losses or skills obsolescence 

in some sectors, specifically for:

 � jobs relying on single-purpose skills:  

low-skilled jobs in waste disposal operations 

(landfilling, incineration and mixed waste 

sorting), jobs in extraction industries (oil and 

gas, coal), and middle-skilled jobs in marketing 

(such as direct sales and telemarketing) and 

retail;

 � jobs in energy-intensive and polluting manu-

facturing sub-sectors with linear production 

processes (such as plastics, steel and cement 

EvidencePolicy brief     From linear thinking to green growth mindsets: vocational education and training and skills as springboards for the circular economy Doing things di�erently: jobs and skills supporting circularity
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Circular design, 
systems thinking 
and transversal 
skills power the 
circular economy

...circularity requires 

collaboration with  

others and the ability  

to communicate and  

problem-solve e�ectively...

...Cedefop’s 2023 skills 

forecast suggests that 

employment in the EU 

will rapidly become more 

skills-intensive...

Upskilling and reskilling play an essential part in 

the transition to a circular economy. Identifying and 

understanding ‘circular’ skills can guide informed 

policy-making. The following blend of technical, 

transversal, and soft skills will be essential: 

 � circular product design skills;

 � systems thinking;

 � technical skills for circular approaches;

 � product and process design skills; 

 � skills enabling working in a multidisciplinary 

team;

 � data analysis skills.

Transversal skills will play an important role across 

sectors (European Commission, 2018), for example 

because circularity requires collaboration with 

others within organisations and with stakeholders 

across sectors (Branca et al., 2021) and the abil-

ity to communicate and problem-solve e�ectively 

(Ethica, 2021). The type of transversal skills required 

may vary by role. Communication skills and empa-

thy are needed in a range of jobs, while curiosity 

and creativity are particularly important for material 

innovation specialists. Industry 4.0 technologies, 

such as artificial intelligence, augmented reality 

and blockchain, ease the management of the cir-

cular economy. STEM professionals and engineers 

need basic knowledge of such digital technology 

to contribute to the design of eco-oriented digital 

systems (Ethica, 2021).

Cedefop’s 2023 skills forecast suggests that 

employment in the EU will rapidly become more 

skills-intensive. Nevertheless, not all skills needed 

for the circular economy will be high-level ones. 

Sorting textiles for reuse, which will likely become 

a key function in a circular textile industry, will 

require manual skills. Design and delivery of initial 

skilling and training later in life will need to be 

adapted to match skill needs across occupation 

types and skill levels. 

Recruiting people with the skills and qualifications 

that the circular economy needs to expand and 

become mainstream may be di�cult. Obstacles 

on the road to a circular economy may include 

skill shortages and gaps in systems thinking, 

understanding of the implications of regulation, 

circular economy product and process design, 

and other technical skills (e.g. refurbishing phones, 

computers, tablets, and other IT equipment). Ac-

tion to alleviate skill bottlenecks should go beyond 

providing suitable education or training tracks for 

young people. Shortages of trainers and teachers 

with good understanding of circular economy skills, 

weakly developed continuing VET, and relatively 

poor working conditions in repair activities would 

also contribute to skill shortages.

...recruiting people with the 

skills and qualifications that the 

circular economy needs to 

expand and become mainstream 

may be di�cult...

EvidencePolicy brief     From linear thinking to green growth mindsets: vocational education and training and skills as springboards for the circular economy Circular design, systems thinking and transversal skills power the circular economy
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Responsive  
VET paves  
the way to  
a circular 
economy 

...VET systems can 

contribute to social cohesion 

through local job creation 

and training low-skilled 

workers...

...circular economy training 

will also be vital for managers, 

as they need to understand 

how to integrate circularity 

in their company and its 

business processes...

...systems thinking 

and other core circular 

economy skills should 

be part of the core 

curriculum rather than 

optional add-ons...

While VET will be the main skills supplier in the 

redesign, repair and reuse economy, its role is much 

broader than fortifying the skills of learners and 

workers. VET systems can also contribute to social 

cohesion through local job creation and training 

low-skilled workers, and by helping stakeholders 

become aware of their potential role in the circular 

economy. VET can champion the circular economy 

by showcasing its job and business opportunity 

creating potential. It will need to collaborate with 

employers, trade unions, chambers and other 

skills ecosystem players to shape new education 

and training that address the needs of the circular 

economy. Several examples among the centres of 

VET excellence demonstrate how such approaches 

can be successfully implemented in practice. 

VET will be expected to supply skills for core 

circular economy jobs in repair, agri-food, paper, 

mining, the energy and pulp sectors, handcraft, 

waste management, recycling, and construction. 

It will also be essential to train teachers and 

trainers in charge of circular economy education 

at all levels, and for upskilling and reskilling public 

sector workers. Circular economy training will also 

be vital for managers, as they need to understand 

how to integrate circularity in their company and its 

business processes. 

To meet emerging and future skill demands, 

upskilling, on-the-job training and apprenticeship 

opportunities must be expanded. VET can 

promote learning through the interdisciplinary and 

multidisciplinary approach called for by circular 

strategies (Circle Economy, 2021b). National or 

regional mapping of VET schools specialising in 

di�erent aspects of the circular economy would 

help align programme provision and local and 

corporate skill needs. Increasing VET attractiveness 

and making circular economy jobs more attractive 

should also be priorities. 

To meet the skill needs of the circular economy, VET 

should move away from a linear view of production 

to the repair, recycle and reuse paradigm. Systems 

thinking (Box 3) and other core circular economy 

skills should be part of the core curriculum rather 

than optional add-ons. Cedefop’s foresight experts 

also pointed to a need to harmonise basic circular 

economy courses nationally and across the EU.

VET can become a driver in the transition to 

circularity when actors that steer and govern it 

place an emphasis on developing new training 
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programmes and update existing ones to prepare 

people for emerging circular job profiles. Enriching 

the curricula with circular economy skills in 

VET programmes for energy-intensive sectors 

and mainstreaming hands-on/work-based and 

problem-based learning throughout programmes 

will be crucial. It will be equally important to 

place more emphasis on interdisciplinarity in 

circular economy training, to provide training on 

industrial symbiosis, and to start or expand IVET 

programmes centred on key circular economy 

processes at higher EQF (European qualifications 

framework) levels.

Cedefop’s skills foresight experts acknowledge 

the role of initial and continuing VET in building 

circular economy skills and shaping mindsets. To 

accelerate change, VET should prioritise courses 

that blend face-to-face classroom sessions and 

online learning, place an emphasis on short training 

courses or modules, and ensure that programmes 

lead to certification or qualification (e.g. microcre-

dentials). Tapping the potential of CVET in upskill-

ing and reskilling people for the circular economy 

requires a focus on transition-focused and practical 

learning, stakeholder involvement and support for 

learners (Figure 5).

 

Systems thinking refers primarily to circular 

‘awareness and mindset’, i.e. understanding the 

principles of the circular economy and why they 

need to be adopted. It requires people (not just 

producers) to consider the benefits to society of 

applying circular economy principles, rather than 

just private returns for their behaviour. Systems 

thinking has not yet infiltrated many professions. 

Not many professionals systematically apply it and 

few training courses address it. Systems thinking 

in relation to the circular economy can become 

a foundation and fundamental part of any VET 

learning process if: 

 � it is embedded in IVET (initial VET) and CVET 

(continuing VET) at all levels;

 � a practical perspective is integrated in training 

courses (real-life examples and products) with 

emphasis on asking the right questions to 

encourage change in thinking and reasoning;

 � gaming is used to demonstrate the benefits of 

systems thinking;

 � more apprenticeship and upscaling of learner 

and trainer mobility is provided (e.g. via Eras-

mus+).

Source: Cedefop skills foresight on circular economy.

Box 3. Systems thinking: a foundation  
of the circular economy
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Figure 5. Transitioning to circularity – CVET priorities 
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Making the EU economy more circular is pivotal 

to achieving EGD goals and targets. Achieving it 

demands actions by policy-makers, social part-

ners, the VET sector and other skills ecosystem 

players. Jointly, they can help ensure that the VET 

o�er is of high quality; that employers and citizens 

are committed to producing, learning, living and 

working under the new paradigm, and that working 

conditions, particularly in repair and recycle jobs, 

are improved. Cedefop’s circular economy skills 

foresight study and other research highlight the 

importance of several elements. 

01
Regulatory initiatives, such as laws mandating 

eco-design for products and binding targets for use 

of recovered materials, tax policies, carbon-based 

fiscal benefits, and incentives, to motivate employ-

ers to invest in circular production processes.

02
Reinforcing circularity mindsets calls for system-

atically applying circular economy principles and 

processes in all economic activities and embedding 

them in all education and training programmes, 

curricula and courses, including early-childhood 

education. Making young people acquainted with 

circular economy jobs will contribute to making 

such jobs more attractive. Campaigns can increase 

awareness of the importance of the circular econo-

my and the opportunities it brings.

03
Adopting circularity requires systemic change 

in thinking and acting. It cannot be achieved by 

simply adding a circularity dimension to linear 

business models. This must be communicated to, 

and appreciated by, workers, employers and the 

wider public. Employers and learners need to be 

informed about training opportunities for circular 

economy processes. Alongside regulatory reform, 

guiding companies on how to implement circularity 

best in their business models can boost the uptake 

of circular approaches. This also includes revising 

corporate key performance indicator frameworks 

and financial reporting approaches not compatible 

with circular economy principles. Engaging small 

and medium-sized enterprises (SMEs) will be par-

ticularly important. 

...making young people 

acquainted with circular 

economy jobs will contribute 

to making such jobs more 

attractive...

...making the EU economy 

more circular is pivotal to 

achieving European Green 

Deal goals and targets...

...alongside regulatory reform, 

guiding companies on how 

to implement circularity best 

in their business models can 

boost the uptake of circular 

approaches...

POLITICAL  

COMMITMENT

SHAPING CIRCULAR 

ECONOMY CITIZENSHIP

ENGAGING  

EMPLOYERS
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04
COVID-19 and the energy crisis that followed the inva-

sion of Ukraine have disrupted supply chains. Crises can 

facilitate the transition to circularity. From a corporate 

perspective, adopting circular practices in times of 

crisis can become a risk mitigation strategy (i.e. real 

reasons for becoming circular). Soaring energy prices 

and increasing awareness of the fragility of global supply 

chains can incentivise businesses to adopt circularity 

practices to maintain competitiveness and to secure 

stable supply of materials. Di�culties in replacing goods 

due to shortages and high prices for materials or compo-

nents can boost repair and reuse practices. The Ukraine 

war has uncovered dependencies on vital raw materials 

and energy that could jeopardise the circular transition 

if no action is taken. Boosting renewable energy has 

become an even stronger policy priority, to become less 

dependent on energy from third countries.

05
Entails developing new programmes and integrated 

courses covering several successive use stages of a 

product and embedding circularity principles systemati-

cally in curricula to boost skills and mindsets. Lack of or 

weak professional development of trainers is a barrier to 

the take-up of circularity concepts in VET. Validation of 

non-formal and informal learning relevant to the circular 

economy and using career guidance to put repair, recy-

cle and reuse jobs in the spotlight can become circular 

transition accelerators.

06
VET needs to address urgent skill demands in the short 

term (for example, via short courses) and to achieve the 

long-term goal of establishing a circular economy. Skills 

anticipation and microcredentials establishing the value 

of short add-on courses are crucial short-term tools. 

In the longer term, the marathon that VET needs to run 

is obvious from the major e�ort needed to embed the 

circularity concept systematically in curricula and pro-

grammes.

TURNING UNCERTAINTY 

INTO OPPORTUNITY

RECALIBRATING 

VET

BALANCING THE SPRINT 

AND THE MARATHON 
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07

Optimising work organisation and HR practices to make 

better use of skills available and creating and sustaining 

links with local skills ecosystems are important challeng-

es for CVET provision that warrant attention. Sound skills 

intelligence giving insight into sectoral and local demand 

for circular economy skills and jobs can be leveraged 

to tailor training provision. Promoting synergies among 

companies and sectors that can develop technological 

solutions and breakthroughs is essential.

08
Skills ecosystem stakeholder cooperation in designing 

VET for the circular economy is essential to help learners 

and workers acquire the skills they need to implement 

and advance circularity practices in their jobs and 

careers. Stepping up R&D cooperation with higher 

education and participation in partnerships, such as 

centres of vocational excellence or hubs, strengthen 

skills governance. Such arrangements are important 

for meeting current and future skill needs: they broaden 

opportunities to develop systems thinking and entrepre-

neurial skills, contribute to apprenticeship quality, and 

help introduce or expand multidisciplinarity in circular 

economy training.

FORGING BETTER LINKS  

WITHIN AND ACROSS SKILLS  

ECOSYSTEMS APPROACH

PROMOTING  

PARTNERSHIP

Conclusions   Policy brief     From linear thinking to green growth mindsets: vocational education and training and skills as springboards for the circular economy 



24

Green
Observatory

REFERENCES Ashraf, N. et al. (2020). The integration of climate 

change and circular economy in foreign policies. 

Maastricht: The European Centre for Development 

Policy Management. Discussion paper, No 274. 

Ashton, W.S.; Chertow, M.R.; Althaf, S. (2022). Industrial 

symbiosis: novel supply Networks for the Circular 

Economy. Bals, L.; Tate, W.L. and Ellram, L.M. 

(eds). Circular economy supply chains: from chains 

to systems. Emerald, pp. 29-48. 

Branca, T.A. et al. (2021). Industrial symbiosis and 

energy e�ciency in European process industries: a 

review. Sustainability, Vol. 13, No 16, 9159.

Cedefop (2021). The green employment and skills 

transformation: insights from a European Green 

Deal skills forecast scenario. Luxembourg: 

Publications O�ce. 

Cedefop (2022). Too good to waste: tapping the potential 

of vocational education and training in the waste 

management sector. Luxembourg: Publications 

O�ce. Policy brief. 

Circle Economy (2021a). Circular jobs. 

Circle Economy (2021b). Closing the skills gap: 

vocational education & training for the circular 

economy.

Cedefop Green Observatory 

(Cedefop GO) includes Cedefop’s 

work on the implications of 

the green transition on jobs 

and skills across sectors and 

occupations in the EU

For more information  

on Cedefop GO visit  

the theme page

Ellen MacArthur Foundation (2021). Completing the 

picture: how the circular economy tackles climate 

change.

Ethica (2021). Towards a circular economy: skills and 

competences for STEM professionals. Association 

of Nordic Engineers. 

European Commission, DG Environment (2018). 

Impacts of circular economy policies on the labour 

market: final report and annexes. Luxembourg: 

Publications O�ce. 

European Commission (2019). Communication from the 

Commission: European green deal. COM(2019) 

640 final. 

European Commission (2021). Communication from the 

Commission: circular economy action plan: for a 

cleaner and more competitive Europe. COM(2020) 

98 final.

European Environmental Agency (2020). Cutting 

greenhouse gas emissions through circular 

economy actions in the buildings sector. Briefing, 

No 6.

Gusmerotti, N.M. et al. (2019). Drivers and approaches 

to the circular economy in manufacturing firms. 

Journal of Cleaner Production, 230, pp. 314-327.

References Policy brief     From linear thinking to green growth mindsets: vocational education and training and skills as springboards for the circular economy 

https://www.cedefop.europa.eu/en/themes/green-observatory
https://ecdpm.org/work/the-integration-of-climate-change-and-circular-economy-in-foreign-policies
https://ecdpm.org/work/the-integration-of-climate-change-and-circular-economy-in-foreign-policies
https://doi.org/10.1108/978-1-83982-544-620221002
https://doi.org/10.1108/978-1-83982-544-620221002
https://www.mdpi.com/2071-1050/13/16/9159
https://www.mdpi.com/2071-1050/13/16/9159
https://www.mdpi.com/2071-1050/13/16/9159
https://op.europa.eu/en/publication-detail/-/publication/937a7230-7a6a-11ec-9136-01aa75ed71a1/language-en
https://op.europa.eu/en/publication-detail/-/publication/937a7230-7a6a-11ec-9136-01aa75ed71a1/language-en
https://op.europa.eu/en/publication-detail/-/publication/937a7230-7a6a-11ec-9136-01aa75ed71a1/language-en
https://op.europa.eu/en/publication-detail/-/publication/ec18f009-6bc5-11ed-9887-01aa75ed71a1/language-en
https://op.europa.eu/en/publication-detail/-/publication/ec18f009-6bc5-11ed-9887-01aa75ed71a1/language-en
https://op.europa.eu/en/publication-detail/-/publication/ec18f009-6bc5-11ed-9887-01aa75ed71a1/language-en
https://www.circle-economy.com/resources/circular-jobs-bulletin-2021
https://admin.circl.nl/wp-content/uploads/2022/01/CE-VET-for-the-Circular-Economy.pdf
https://admin.circl.nl/wp-content/uploads/2022/01/CE-VET-for-the-Circular-Economy.pdf
https://admin.circl.nl/wp-content/uploads/2022/01/CE-VET-for-the-Circular-Economy.pdf
https://www.cedefop.europa.eu/en/themes/green-observatory
https://ellenmacarthurfoundation.org/completing-the-picture
https://ellenmacarthurfoundation.org/completing-the-picture
https://ellenmacarthurfoundation.org/completing-the-picture
https://nordicengineers.org/wp-content/uploads/2022/11/ane-report-towards-a-circular-economy.pdf
https://nordicengineers.org/wp-content/uploads/2022/11/ane-report-towards-a-circular-economy.pdf
https://data.europa.eu/doi/10.2779/574719
https://data.europa.eu/doi/10.2779/574719
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52019DC0640&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52019DC0640&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020DC0098&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020DC0098&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020DC0098&from=EN
https://www.eea.europa.eu/publications/cutting-greenhouse-gas-emissions-through
https://www.eea.europa.eu/publications/cutting-greenhouse-gas-emissions-through
https://www.eea.europa.eu/publications/cutting-greenhouse-gas-emissions-through
https://doi.org/10.1016/j.jclepro.2019.05.044
https://doi.org/10.1016/j.jclepro.2019.05.044


© Deemerwha/stock.adobe.com

25

Kirchherr et al. (2017). Conceptualizing the circular 

economy: an analysis of 114 definitions. Resources, 

Conservation and Recycling, Vol. 127, pp. 221-232. 

Kneese, A.V. (1988). The economics of natural resources. 

Population and Development Review, Vol. 14, pp. 

281-309. 

Krom, P.; Piscicelli, L.; Frenken, K. (2022). Digital 

platforms for industrial symbiosis. Journal of 

Innovation Economics and Management, Vol. 39, 

pp. 215-240. 

Laubinger, F.; Lanzi, E; Chateau, J. (2020). Labour 

market consequences of a transition to a circular 

economy: a review paper. Environment working 

paper, No 162. OECD. 

Material Economics (2020). The Circular Economy – a 

powerful force for climate mitigation: transformative 

innovation for prosperous and low-carbon industry. 

PACE (2022). The circularity gap report 2022.

References Policy brief     From linear thinking to green growth mindsets: vocational education and training and skills as springboards for the circular economy 

SPIRE-SAIS (2020). Skills alliance for industrial symbiosis: 

a cross-sectoral blueprint for a sustainable process 

industry (SPIRE-SAIS): industrial symbiosis and 

energy e�ciency in European process industry: 

state of art and future scenario. Deliverable D2.1 

(Version 1). 

Taranic, I.; Behrens, A.; Topi, C. (2016). Understanding 

the circular economy in Europe: from resource 

e�ciency to sharing platforms: the CEPS 

framework. Brussels: Centre for European Policy 

Studies (CEPS). 

Totaro, A.I. (2022). Circular business models and 

behaviours to reduce inequality. In: Brizga, J.; El 

Khadraoui, S. (eds). The circular economy and 

green jobs in the EU and beyond, pp. 65-87. 

Foundation for European Progressive Studies. 

https://doi.org/10.1016/j.resconrec.2017.09.005
https://doi.org/10.1016/j.resconrec.2017.09.005
https://www.jstor.org/stable/2808100
https://cedefopeuropaeu-my.sharepoint.com/personal/bettina_brenner_cedefop_europa_eu/Documents/Documents/EndNote
https://cedefopeuropaeu-my.sharepoint.com/personal/bettina_brenner_cedefop_europa_eu/Documents/Documents/EndNote
https://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=ENV/WKP(2020)9&docLanguage=En
https://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=ENV/WKP(2020)9&docLanguage=En
https://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=ENV/WKP(2020)9&docLanguage=En
https://materialeconomics.com/publications/the-circular-economy
https://materialeconomics.com/publications/the-circular-economy
https://materialeconomics.com/publications/the-circular-economy
https://cedefopeuropaeu-my.sharepoint.com/personal/bettina_brenner_cedefop_europa_eu/Documents/Documents/PACE (2022). The circularity gap report 2022
https://livelink.cedefop.europa.eu/livelinkdav/nodes/29779400/121750554_m.jpg
https://livelink.cedefop.europa.eu/livelinkdav/nodes/29779400/121750554_m.jpg
https://livelink.cedefop.europa.eu/livelinkdav/nodes/29779400/121750554_m.jpg
https://livelink.cedefop.europa.eu/livelinkdav/nodes/29779400/121750554_m.jpg
https://livelink.cedefop.europa.eu/livelinkdav/nodes/29779400/121750554_m.jpg
https://www.ceps.eu/ceps-publications/understanding-circular-economy-europe-resource-efficiency-sharing-platforms-ceps/
https://www.ceps.eu/ceps-publications/understanding-circular-economy-europe-resource-efficiency-sharing-platforms-ceps/
https://www.ceps.eu/ceps-publications/understanding-circular-economy-europe-resource-efficiency-sharing-platforms-ceps/
https://www.ceps.eu/ceps-publications/understanding-circular-economy-europe-resource-efficiency-sharing-platforms-ceps/
https://feps-europe.eu/wp-content/uploads/2022/02/220224-circular-economy-final-book.pdf
https://feps-europe.eu/wp-content/uploads/2022/02/220224-circular-economy-final-book.pdf


© selim/stock.adobe.com

9
1

8
4

 E
N

 –
 T

I-B
E
-2

3
-0

0
2

-E
N

 –
 d

o
i: 1

0
.2

8
0

1
/8

1
3

4
9

3

Europe 123, Thessaloniki (Pylea), GREECE

Postal address: Cedefop service post, 57001 Thermi, GREECE

Tel. +30 2310490111, Fax +30 2310490020, Email: info@cedefop.europa.eu

Copyright © European Centre for the Development of Vocational Training 

(Cedefop), 2023. Creative Commons Attribution 4.0 International

visit our portal www.cedefop.europa.eu

POLICY BRIEF

From linear thinking to  
green growth mindsets 
Vocational education and training 
and skills as springboards for the 
circular economy
Moving to a circular economy paradigm lies at the core of 

the European Green Deal (EGD) ambitions. Shifting to a ‘re-

design, repair and reuse’ economy leads to new jobs, and 

brings about changhhhes in job profiles that require circular 

design, systems thinking and transversal skills. This policy 

brief reports on a Cedefop skills foresight study which looked 

at the occupations and skills that are essential for achieving 

a circular economy in the EU, and the role that vocational 

education and training (VET) can play in support.

Project info:  

Skills and jobs for the green transition

Project contacts:

Cedefop expert, Stelina Chatzichristou

Cedefop expert, Joanna Napierala

Cedefop expert, Jasper van Loo

https://www.cedefop.europa.eu/en/projects/skills-and-jobs-green-transition
mailto:Stelina.CHATZICHRISTOU%40cedefop.europa.eu?subject=
mailto:joanna.NAPIERALA%40cedefop.europa.eu?subject=
mailto:Jasper.van-Loo%40cedefop.europa.eu?subject=

	From linear thinking to green growth mindsets: vocational education and training and skills as springboards for the circular economy
	Policy background
	Without the circular economy European Green Deal targets cannot be met
	Extending product life from the design phase onwards
	More circularity means changing business models
	Circularity shifts sectoral employment but results in net job creation

	Evidence
	Kickstarting the circular economy
	Doing things differently: jobs and skills supporting circularity
	Circular design, systems thinking and transversal skills power the circular economy
	Responsive VET paves the way to a circular economy

	Conclusions
	References

