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INTRODUCTION 
The CHROMAFOR curriculum and training program is one of the core outputs of the project. Its 
specific aim is to drive a change of mindset and to develop a circular economy HR management in 
the foundry sector.  The training will provide a range of new knowledges and competencies which 
are necessary for the foundry industry adaptation to global digital and green environment. 

The target group includes anyone who manages (is responsible of) workers within the foundries.  

The CHROMAFOR curriculum consists of a detailed modular training programme aims to provide 
these HR managers / responsible with the necessary knowledge, skills, competences and practical 
experiences to be able to get updated relevant skills and competences set so needed in the working 
place to favor a circular and sustainable economy, by taking into account the priorities of the New 
Skills Agenda. 

The CHROMAFOR curriculum foresees that the training features the following topics and elements: 

 Managing basic technical and environmental concepts towards a circular HRM model 
 European an national laws, regulations and certifications for the circular economy in the 

foundry sector 
 Environmental management & sustainability in the foundries 
 Encouraging a circular economy strategy in the foundry sector 
 Systematizing and quantifying the circular economy in the foundry sector 
 Sharing and spreading the circular economy and their values in the foundry sector 

For each unit, the following elements are defined in the curriculum. These comply with the results 
obtained in the IO1 research study and the development process was steered using elaborated 
guidelines provided by the responsible partner, FFE.   

Each unit consists of: 

 Name of the unit of learning outcomes and foreseen learning hours  
 Knowledge, Skills and Competences to be achieved as learning outcome of the particular 

unit 
 Methodology used: Self-learning (asynchronous online) / Collaborative learning (Face-2-Face 

and synchronous online)  
 Learning and study materials to be used (theoretical and practical) 
 Organisational requirements for the training 
 Futher sources 

Overall, 6 modules have been developed. On the next page, an overview of these modules is 
presented, including their division in Collaborative learning (Face-2-Face/synchronous online) and 
Self-learning (asynchronous online) sessions.   
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CIRCULAR HH.RR. MANAGEMENT IN THE FOUNDRY SECTOR 

TRAINING PROGRAMME CURRICULUM  
 

MODULE TITLE 
COLLABO

RATIVE 
LEARNING 

SELF-
LEARNING 

LEARNING 
HOURS 

ECVET 
CREDITS 

1 
MANAGING BASIC TECHNICAL AND 
ENVIRONMENTAL CONCEPTS 
TOWARDS A CIRCULAR HRM MODEL 

2 h 3 h 5 h 0,20 

2 

EUROPEAN AN NATIONAL LAWS, 
REGULATIONS AND CERTIFICATIONS 
FOR THE CIRCULAR ECONOMY IN 
THE FOUNDRY SECTOR 

- h 5 h 5 h 0,20 

3 ENVIRONMENTAL MANAGEMENT & 
SUSTAINABILITY IN THE FOUNDRIES 4 1 h 5 h 0,20 

4 
ENCOURAGING A CIRCULAR 
ECONOMY STRATEGY IN THE 
FOUNDRY SECTOR 

3,5 1,5 h 5h 0,20 

5 
SYSTEMATIZING AND QUANTIFYING 
THE CIRCULAR ECONOMY IN THE 
FOUNDRY SECTOR 

- h 5 h 5 h 0,20 

6 
SHARING AND SPREADING THE 
CIRCULAR ECONOMY AND THEIR 
VALUES IN THE FOUNDRY SECTOR 

3,5 h 1,5 h 5 h 0,20 

  30 hours 1,20 
ECVET 
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MODULE 1: MANAGING BASIC TECHNICAL AND 
ENVIRONMENTAL CONCEPTS TOWARDS A 
CIRCULAR HRM MODEL 

UNIT NAMES: 
1.1: Introduction to circular economy 
1.2: Material & Human Circularity 
1.3: Circularity Assessment Criteria  

Total Duration: 5 hours 

Learning Setting Collaborative learning (Face-2-Face/synchronous online) 
Duration: 2 hours 
Self-learning (asynchronous Online)                                                    
Duration: 3 hours 

Introduction/Main Topics Introduction: 
This module will provide the conceptual thinking in both shifting 
towards LE to CE and circular economy. Basic concepts of CE are 
going to be determined in accordance with implementations of LE 
and negative impacts of LE. Also, it will generate the brief 
descriptions about circular economic approaches. Main ideas of 
closing the linearized flows as a loop will be given via different 
examples of material circularity. Circularity will be defined with 
the basic concepts. Deeply defined linear economy behaviours will 
rethink to generate circular behaviours from ideas to 
implementations. Circularity of material and human flows will be 
implemented with given examples according to foundries. Linear 
material flows will be given with examples. Also, different 
sectoral circularity examples of material flows will be discussed. 
According to human resource management operations, human 
circularity concept will be defined. After shifting to circular 
economy, new organization scheme generation and opening a 
new job opportunity will be discussed. Moreover, it will bring 
human resource managers to collect, link and share feedbacks, 
create an assessment for implementing circular approaches. 
Closing loop of material flows concepts will be shifted and 
optimized for human flows. Finally, the assessment criteria will be 
defined for observing the opportunities, positive/negative effects 
and financial benefits of transition to circular economy. Also, 
assessment implementations will be given with literature 
examples. 
 
Main Topics: 

 Introduction to circular economy 
 Material circularity 
 Human circularity 



  5 
 

CHROMAFOR: Skills and competencies for a Circular Human Resources Management in the Foundry sector 
(2020-1-ES01-KA202-081908) 
 

 Circularity Assessment Criteria 

Prior Knowledge General business models, general concepts of human resource 
management 

 

Unit 1.1: Introduction to Circular Economy 
Learning Outcomes Knowledge Skills Competences 

 Basic concepts 
of the current 
economic model 

 Basic concepts 
of the circular 
economy 

 Differences 
between 
economic 
models 

 Understanding 
the fundamental 
linear economy 

 Examination of 
circular aspects 
in economic 
model 

 Outcome 
comparison of LE 
and CE 

 Can underline 
the linear flows 
at current 
economic model 

 Be able to 
generate main 
definitions for 
CE 

 Awareness of 
main economic 
model 
differences 
 

Content of the unit Explaining the current economical concept of the world (linear 
economy), circular economy and differences between LE and CE; 
for developing the main definitions and ideas of economic models 
and understanding the pros/cons of these models.  

Unit 1.1 // Self-learning 
Duration 1h 

Description Overview of the economic models and their differences 

Learning Material& Link 
 

  X    Tutorial Video/animation  
- https://www.youtube.com/watch?v=zCRKvDyyHmI 
- https://www.youtube.com/watch?v=_9mHi93n2AI 
- https://www.youtube.com/watch?v=RyIKCfKyZ-g 

   X    Case Study (Video) 
- https://www.youtube.com/watch?v=FKjJyus6Wog 
Case Study (Article) 

   X    Online article 
-  https://waste4change.com/blog/waste4change-

supports-3r-reduce-reuse-recycle-green-concept/ 
  X     E-Learning website 

- https://kenniskaarten.hetgroenebrein.nl/en/knowledge-
map-circular-economy/how-is-a-circular-economy-
different-from-a-linear-economy/ 

- https://www.zeffirosproject.eu/e-learning/circular-
economy-info 
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Further Sources 1. WOM (2017), Greenhouse Gas Bulletin. Access address: 
https://reliefweb.int/sites/reliefweb.int/files/resources/GHG_17_en.pdf 
2. EMF (2015), Towards a Circular Economy: Business Rationale for an 
Accelerated Transition, Access address: 
https://emf.thirdlight.com/link/ip2fh05h21it-6nvypm/@/preview/1?o 
3. UNEP, Access: 
https://wedocs.unep.org/bitstream/handle/20.500.11822/8702/Recycli
ng_Metals.pdf?sequence=1&isAllowed=y 
4. P. Ekins, T. Domenech, P. Drummond, R. Bleischwitz, N. Hughes, L. 
Lotti, The Circular Economy: What, Why, How and Where. Managing 
environmental and energy transitions for regions and cities, Backgr. 
Backgr. Pap. an OECD/EC Work. 5 July 2019 within Work. Ser. 
“Managing Environ. Energy Transitions Reg. Cities” Paris. (2019) 1–89. 
https://www.oecd.org/cfe/regionaldevelopment/Ekins-2019-Circular-
Economy-What-Why- How-Where.pdf.  
5. Yang, Q.Z., Zhou, J., Xu and Xu, K. (2014), A 3R Implementation 
Framework to Enable Circular Consumption in Community, Int. J. 
Environ. Sci. Dev., 5, pp. 217-222. Access address: 
https://doi.org/10.7763/ijesd.2014.v5.481 
6. Sariatli, F. (2017), Linear Economy versus Circular Economy: A 
Comparative and Analyzer Study for Optimization of Economy for 
Sustainability, Visegrad J. on Bioeconomy and Sustainable Development, 
6 (1), DOI: 10.1515/vjbsd-2017-0005 
7. Adam, A. (2021), Circular economy: now or never, Hablemos De 
Sostenibilidad Y Cambio Climatica, Feb. 17 – 2021, Access address: 
https://blogs.iadb.org/sostenibilidad/en/circular-economy-now-or-
never 
8. Rebelato, M.G., Saran, L.M., Cury, V.B. and Rodrigues, A.M. (2017), 
Environmental performance analysis: foundry industry case report, 
Manag. Environ. Qual. An Int. J., 28, pp. 248-263. Access address: 
https://doi.org/10.1108/MEQ-09-2015-0176 

9. U. Awan, R. Sroufe, M. Shahbaz, Industry 4.0 and the circular economy: 
A literature review and recommendations for future research, Bus. 
Strateg. Environ. 30 (2021) 2038–2060. 
https://doi.org/10.1002/bse.2731 

10. E.H. Arruda, R.A.P.B. Melatto, W. Levy, D. de M. Conti, Circular 
economy: A brief literature review (2015–2020), Sustain. Oper. Comput. 
2 (2021) 79–86. https://doi.org/10.1016/j.susoc.2021.05.001 

11. Stahel, Walter R., The Circular Economy: A User’s Guide, Routledge 
(2019), ISBN: 0367200147 
12. Jiansu Mao, Chunhui Li, Yuansheng Pei, Linyu Xu, Circular Economy 
and Sustainable Development Enterprises, Springer Singapure (2018), 
ISBN: 9789811085239, DOI:10.1007/978-981-10-8524-6 

13. Sadhan Kumar Ghosh, Circular Economy: Global Perspective, Springer 
(2020), DOI: 10.1007/978-981-15-1052-6 
14. Valavanidis, Concept and Practice of the Circular Economy, Sci. Rev. 
(2018). http://chem-tox-ecotox.org/concept-and-practice-of-the-
circular-economy/. 
15. P. Ghisellini, C. Cialani, S. Ulgiati, A review on circular economy: The 
expected transition to a balanced interplay of environmental and 
economic systems, J. Clean. Prod. 114 (2016) 11–32. 
https://doi.org/10.1016/j.jclepro.2015.09.007. 
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16. A. Heshmati, A review of the circular economy and its 
implementation, Int. J. Green Econ. 11 (2017) 251–288. 
https://doi.org/10.1504/IJGE.2017.089856 

Requirements  Internet connection, tablet or laptop, speaker or headphones 

 

Unit 1.2: Material & Human circularity 
Learning Outcomes Knowledge Skills Competences 

 Circular thinking 
 Definition of 

consumable and 
usable materials  

 Material flows 
during 
manufacturing 

 Human flow, 
restructuring to 
create circular 
organization 

 Circular 
workforce and 
recruitment 

 To make an 
approximation 
in a circular 
way 

 Differentiate 
the materials 
and recognition 
of material 
input/output or 
semifinished 
products in the 
facility  

 Defining 
supply/demand 
and raw 
materials, and 
effects of 
processes on 
environment  

 Managing the 
human flows in 
the facility and 
reusability of 
employee 

 Creation of new 
opportunities 
on the basis of 
CE and making 
employee 
selection for 
the facility, 
generation of 
an experience 
sharing 
network  

 Observing linear 
flows and 
closing the 
loops 

 Identify the 
consumable and 
usable materials 

 Be able to 
design a process 
in basic 
constituents 
about material 
flows 

 Examining of 
the economic 
and 
environment 
impacts of 
material flows 
and circularity, 
making new 
approaches to 
innovate new 
supply-demand 
chain 

 To make a 
decision 
according to the 
necessity of an 
employment 
flow in facility 
and re-gain of 
the empower 
via reusability 

 Identify the 
possible new 
positions while 
shifting towards 
to CE, 
recruitment 
according to 
employer 
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circularity, 
generation of 
educational 
trainings via 
inbreed/externa
l mentors 

Content of the unit Explanation and definition of consumable and usable materials, 
understanding the material flows in facilities depends on the 
basis of the principles of circular economic approaches. 
Examination of the environmental and economic impacts of 
material circularity. Also, closing the human flow loop with 
reusing the workforce according to experience levels. Share the 
circular thinking and sustainable human resource organizations in 
facility departments and connections between other facilities. 
Opening an area for potential labour forces which are eligible for 
circular processes. Training development according to CE. 

Unit 1.2 - Collaborative learning 
Duration 2 h 

Learning Material 
 

X    Case study 
        X    Group activity 
        X    Role play 
        X    PPP 

Description To evaluate the material flows according to basic principles of 
facilities and generate circularity between supply-demand, new 
raw materials instead of consumptions to gain reuse, reduce, 
recycle routes. Also, try to develop ideas – concepts – 
implementations for human resources according to the 
fundamentals of circular economy. Determine the new job 
opportunities which are related with circular approaches. 
Revealing the necessities for the recruitment. Generation of a 
sustainable organization scheme and network sharing. 

Advice for the activity 
leader 

Trainer should explain the materials in the groups of consumable 
and usable according to material flows at processes in facility. 
After that, material flows should be linked with incomes and 
outcomes, also with environmental aspects. Also, the activity 
leader should begin with explain circular thinking and should try 
to provide ability to think circular way with instances. After that, 
trainer should implement basic concepts of CE for the human flow 
in facility. He/she should point out that participants will be able 
to cover the flow that organization needed for CE. Reuse, recycle, 
recruitment should be applied for each human resource 
examples. 

Sources  El Thwe, Dilip Khatiwada, Alexandros Gasparatos, Life Cycle 
Assessment of A Cement Plant in Nypyitaw, Myanmar, Cleaner 
Environmental Systems, (2), (2021), DOI: 
10.1016/j.cesys.2020.100007 
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 Bernd Wagner, Stefan Enzler, Material Flow Management 
Improving Cost Efficiency and Environmental Performance, 
Physica-Verlag HD, Springer (2005), ISBN: 9783790815917 

 Walker, William T., Supply Chain Construction: Building 
networks to flow material, information and cash, Crc Press, 
(2015), ISBN: 9781482240467 

 Brunner, Paul, H., Rechberger, Helmut, Handbook of Material 
Flows Analysis: For environmental, resource, and waste 
engineers, ed.:2, Crc Press, (2017),  

 Dibia, C., Oruh, S.E., Anderson, M. and Dirpal, G., Human 
Resoruce Management and Circular Economy, A Critical 
Perspective, (2020) 

 European Commission, Closing the loop-An EU action plan for 
the circular economy, (2015) 

 Wijdoogen, C. and van Galen, E. (2020), 8 tips for HR to 
contribute to Circular Economy, Sustainability University, (Sep. 
24, 2020) 7 Roles to Create Sustainable Success, accessed 
address: https://sustainabilityuniversity.org/category/events/ 
(accessed on Nov 2 – 21:08 UTC 2021) 

 Circle Economy, How HR professionals can play an active role 
in circular economy, (n.d)., accessed adress: 
https://www.circle-economy.com/resources/how-hr-
professionals-can-play-an-active-role-in-the-circular-economy 

 Moriez, David, Circular Economy: Transformation of the labor 
market and change in Human Resources Management 
Practices, Circular Economy, ch.:3, (2020), pp.29-51, DOI: 
10.1002/9781119777076.ch3 

 Circular Economy: From Waste Reduction to Value Creation, 
ed: Karen Dalchet-Cochet, vol.:3, (2020), ISBN: 
9781786305732, DOI: 10.1002/9781786305732 

 Human Resource Management: Ethics and Employment, ed: 
Ashly H. Pinnington, Rob Macklin, Tom Campbell, US Oxford 
University Press, (2007), ISBN: 9780199203789 

Requirements  Classroom, notebook, paper&pencil, whiteboard. Trainer should 
bring flow charts of material flow examples or draw them.Group 
activities should be implemented at least 4-5 persons.Case studies 
can be prepared on cardboards. Trainer should preprint the cards 
for group activities. Attendants should bring a waste material 
except foods. 

Unit 1.2. - Self-learning 
Duration 1 h 

Description To evaluate the material flows according to basic principles of 
facilities and generate circularity between supply-demand, new 
raw materials instead of consumptions to gain reuse, reduce, 
recycle routes. Also, try to develop ideas – concepts –  
implementations for human resources according to the 
fundamentals of circular economy. Determine the new job 
opportunities which are related with circular approaches. 
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Revealing the necessities for the recruitment. Generation of a 
sustainable organization scheme and network sharing. 

Learning Material 
 

X     Interactive webpage 
- https://archive.ellenmacarthurfoundation.org/explore/t

he-circular-economy-in-detail 

Further Sources  

Requirements  Internet connection, tablet or laptop, printer, microphone, 
camera 

 
Unit 1.3: Circularity Assessment Criteria 

Learning Outcomes Knowledge Skills Competences 

 Internal and 
external criteria 

 Collecting 
feedbacks 

 Cause-effect-
feedback linking 
and sharing 

 Define the 
bottlenecks of 
shifting towards 
LE to CE in facility 

 Find the way to 
collect feedbacks 
from each 
department 

 Provide relation 
between 
collected 
feedbacks and 
bottlenecks 

 Development of 
an assessment 
for current and 
circular 
economic 
implementation 
of facility 

 Define the 
parameters of 
criteria and 
arranging 
feedbacks 

 Creation and 
sharing of flow 
scheme for 
collected 
feedbacks and 
boundary 
conditions 

Content of the units Generate an assessment internal/external criteria for developing 
the circular flows in both organizational scheme and processes 
according to environmental and economic benefits. Provide 
feedback sharing and brainstorm platform to employee.  

Unit 1.3. - Self-learning 

Duration 1 h 

Description Analysis of the implementation of the circular economy objectives 
in facility. Generating the decision making key points for shifting 
towards LE to CE. To evaluate circularity from integrated point of 
view by simultaneously taking into account technical, economic, 
environmental, business, and societal aspects. 

Learning Material 
 

X    PPP 
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Further Sources 1. Rossi, Ferdinando and Bergamin, Sara, Assessment Criteria for 
Circular Economy, REPLACE webinar Interreg Europe, EU Regional 
Development Fund, (2020) 
2. Dieguez-Sanatana, K., Rudi, G.R., Urquiaga, A.J.A., Munoz, E., Sablon-
Cossio, N., An assessment tool for the evaluation of circular economy 
implementation, Emerald – insight, ARLA, 34(2), (2020), accessed from: 
https://www.emerald.com/insight/1012-8255.htm 
3. Sassanelli, C., Rosa, P., Rocca, R., and Terzi, S., Circular Economy 
performance assessment methods: a systematic literature review, 
Cleaner Production, (2020), DOI: 10.1016/j.jclepro.2019.05.019 

4. Usas, J., Balezentis, T. and Streimikiene D., Development and 
integrated assessment of the circular economy in the European Union: 
the outranking approach, Journal of Enterprise Information 
Management, Emerald-insight, DOI: 10.1108/JEIM-11-2020-0440 
5. Agarwal, V., Mathiyazhagan, K., Malhotra, S., and Saikouk, T., 
Analysis of challenges in sustainable human resource management due 
to disruptions by Industry 4.0: an emerging economy perspective, 
International Journal of Manpower, Emerald-insight, (2021), DOI: 
10.1108/IJM-03-2021-0192 
6. Alamerew, Y.A., and Brissaud, D., Circular economy, assessment tool 
for end of life strategies, Journal of Remanufacturing, 9:169-185, (2019), 
DOI: 10.1007/s13243-018-0064-8 

Requirements  PC or tablet, microphone and camera, headphone or speaker 
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MODULE 2: EUROPEAN AND NATIONAL LAWS, 
REGULATIONS AND CERTIFICATIONS FOR THE 
CIRCULAR ECONOMY IN THE FOUNDRY SECTOR 

UNIT NAMES: 
2.1 European Action Plan for the Circular Economy 
2.2 European Laws and Regulations 
2.3 European Certifications 

General Overview 

Total Duration: 5 hours 

Learning Setting Self-learning (asynchronous Online)                  Duration: 5 hours 

Introduction/Main Topics Introduction: 
The first objective of this module is to learn about the laws and 
regulations in force at a European level regarding the circular 
economy. To this end, the "European Action Plan for the Circular 
Economy" will be shown up, a reference document for the coming 
years in European environmental policy. Once the most important 
laws and regulations are known, the next objective will be to 
apply them and try to obtain the certifications that prove that 
they are being complied with in order to improve the company's 
brand. 
With all the concepts mentioned above, the global objective of 
the module and of the total training will be that, through the laws 
and regulations and after obtaining the certificates, make the 
foundry as circular as possible, improving the operation of the 
plant and also showing it customers and society as a whole. 
 
Main Topics: 

 Presentation of the European Action Plan for the Circular 
Economy and explanation of its objectives. 

 Presentation of the different actions of the Plan.  
 Principal European Laws in Circular Economy. 
 Principal European Regulations in Circular Economy. 
 Certifications to achieve in Circular Economy 

Prior Knowledge The recommended knowledges before starting with this Unit are 
basic concepts around what a foundry or an industrial plant is 
and also the basic concepts about the circular economy and the 
sustainability are. These concepts will be acquired by the user by 
completing the first module of this training. 
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Unit 2.1. European Action Plan for the Circular Economy 
Learning Outcomes Knowledge Skills Competences 

 Identify a 
framework for 
a 
sustainablepro
ducts policy. 

 Define the 
circularity of 
productionpro
cesses. 

 Explain the 
sustainability 
challenge posed 
by keyvalue 
chains. 

 Evaluate urgent, 
comprehensive 
and 
coordinatedaction
s that are part of 
the framework for 
the policyof 
sustainable 
products. 

 Interpret a more 
rigorous waste 
policy in support 
ofwaste 
prevention and 
circularity. 

 Create 
Empowerment of 
consumers and 
public buyersto 
increase consumer 
participation in the 
circulareconomy. 

 Develop 
methodologies to 
minimize the 
presence of 
substances that 
cause health or 
environmentalprob
lems in recycled 
materials and 
articles 
containingthem. 

Content of the unit - Description of the European Action Plan for the Circular 
Economy 

- Explanations to ensure less waste 
- Action to reduce industrial emissions 

Unit 2.1. - Self-learning  
Duration 1 hour and 30 minutes 

Description Presentation of the European Action Plan for the Circular Economy 
and its most important points.  

Learning Material& Link 
 

X PDF/Text to study 
X Case study 
X Tutorial Video/animation  

Further Sources Circular economy action plan (europa.eu) 
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-
green-deal/delivering-european-green-deal_en 

Requirements  Internet connection, digital device (smartphone, tablet or PC) 
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Unit 2.2. European Laws and Regulations 
Learning Outcomes Knowledge Skills Competences 

 Identify the 
most important 
laws 
atEuropean 
level. 

 Describe the 
international 
regulationsrega
rding the 
circular 
economy in 
theFoundry 
Sector 

 Reinforce the 
importance of 
complying the 
laws. 

 Classify the 
regulations that 
apply to 
Foundry 
Industry about 
Circular 
Economy 

 Develop a 
summary, 
glossary and 
outlook of the 
lawsand 
regulations 
regarding the 
Circular 
Economy 
inFoundry 
sector. 

 Create a global 
vision on the 
laws and 
regulations 
thatexist on the 
circular 
economy in the 
industry. 

Content of the unit - European laws for Circular Economy in Industry 
- European regulations for Circular Economy in Industry 
- Most important laws and regulations for Circular 

Economy in Industry in Spain, Italy and Turkey.  

Unit 2.2. – Self-learning 
Duration 2 hours 

Description In this second Unit of the module the user/learner will have the 
opportunity to know which ones are the most important laws and 
regulations at European level.  

Learning Material 
 

X PDF/Text to study 
X Case study 
X Tutorial Video/animation  

  

Further Sources EUR-Lex - 52018PC0353 - EN - EUR-Lex (europa.eu) 

Requirements  Internet connection, digital device (smartphone, tablet or PC 
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Unit 2.3. European Certifications 
Learning Outcomes Knowledge Skills Competences 

 Define the most 
important 
certifications at 
European and 
International 
level toacquire 
knowledge 
about 
thesecredential
s. 

 Know about the 
international 
certificationsin 
regard to the 
circular 
economy in 
theIndustry. 

 Explain the 
value of being 
certified as 
result ofquality 
excellence to be 
competitive in 
the market. 

 Interpret the 
certifications 
that apply to 
FoundryIndustr
y about Circular 
Economy. 

 Organize 
production in 
terms of the 
concepts of 
ISOstandards for 
environmental 
management, 
energy efficiency 
or life cycle 
analysis. 

 Manage the 
circular 
economy, such as 
reuse, exchange, 
repair, 
restoration, 
remanufacturing 
andrecycling of 
resources 
according to ISO 
standards.  

Content of the units - Most important certifications for Circular Economy in 
Foundries and Industry.  

- Why is important to achieve the certification for your 
company? 

- How to achieve the certifications. 
- Case studies of certificated companies.  

Unit 2.3. – Self-learning 
Duration 1 hour and 30 minutes 

Description In this unit the user/learner will find the most important 
certificates for Circular Economy in Foundries and in Industry.  

Learning Material 
 

X PDF/Text to study 
X Case study 
X Tutorial Video/animation  

Further Sources https://ec.europa.eu/environment/green-growth/tools-
instruments/index_en.htm 
https://www.sustaineurope.com/the-eu-ecolabel-as-a-driver-to-
circular-economy.html 

Requirements  Internet connection, digital device (smartphone, tablet or PC) 
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MODULE 3: ENVIRONMENTAL MANAGEMENT & 
SUSTAINABILITY IN THE FOUNDRIES 

UNIT NAMES: 
3.1 : Making connections between ideas and concepts with a circular economy approach: 
Environment & Sustainability in Metal Foundries 
3.2 : Creativity, responding in a circular economy approach: Circular Journey of Metal 
Foundries 
3.3 : Learning to learn, learning from the experience: Group Studies on Circular HR 
Management in Metal Casting Industry 

General Overview 

Total Duration: 5 hours 

Learning Setting Collaborative learning (Face-2-Face/synchronous online) 
Duration: 1 hour 
Self-learning (asynchronous Online)            Duration: 4 hours 

Introduction/Main Topics Introduction: 
In Module 3, firstly, participants are expected to have knowledge 
about the environmental and sustainability practices applied in 
the metal foundries and grasp the general concepts. 
By performing an analysis of the metal casting industry, possible 
role of HR management strategies, circular HR management 
principles, new approaches in HR management and human 
centred strategies will be examined. 
Finally, in line with the philosophy of learning by experience and 
knowledge sharing, case studies will be examined, good practice 
sharing from selected role models will be viewed, and group 
studies and assessment section will be carried out. 
Main Topics: 
Current structure of existing environmental management and 
quality systems, good practices 
Analysis of the sector and circularity roadmap 
Analysing labour needs and the role of HRM 
Circular and sustainable HRM principles, new approaches and 
goals 
Case studies, experience sharing and group exercises 
Assessments 

Prior Knowledge Basic environmental concepts and current global trends, i.e. 
digital and ecological transformation, climate change, protecting 
natural resources, sustainability, sustainable manufacturing 
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Unit 3.1 Making connections between ideas and concepts with a 
circular economy approach: 
Environment & Sustainability in Foundries 

Learning Outcomes Knowledge Skills Competences 

*Identify the 
current structure 
and innovations 
related with 
administrative 
necessities and 
environmental 
issues within 
industry. 
 
*Identifying ideas 
and values in a 
circular, functional 
and inclusive 
perspective. 
 
*Know techniques / 
methods in order to 
categorize and 
match ideas from 
different 
perspectives and 
their applicability in 
the company in 
terms of circular 
economy. 

*Showing 
connections 
between circular 
economy and 
company strategies 
in order to show 
initiative in dealing 
with environment 
and sustainability 
topics. 
 
*Utilizing 
information and 
managing related 
methodologies and 
tools to address 
issues in the 
circularity domain 
and easing 
organizational 
strategic 
communication 
using appropriate 
terminology. 
 
*Organizing own 
work flow and 
integrate elements 
of the circular 
economy, 
sustainability and 
ethical values; 
evaluating personal 
work and 
identifying required 
information and 
support. 

*Dealing with 
circularity and 
sustainability terms, 
probe problems, 
and manage 
thoughts and 
ethical values. 
 
*Being productive 
and encouraging for 
actions and 
decisions for 
sustainable 
development of the 
company. 
 
*Managing 
different sources, 
analysing contexts 
and discussing them 
in order to 
formulate and 
address the circular 
challenges. 
 
*Carry out 
appropriate 
approaches and 
also innovating 
current system to 
respond effectively 
to the 
organizational and 
employee basis 
needs. 

Content of the unit *Current structure of environmental management and quality 
systems in metal foundries 
*Good practices & Circularity & Carbon Footprint within 
Environment & Sustainability perspective 
*Analysis of the sector at the point of sustainability & circular 
economy, circularity roadmap 
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Unit 3.1. – Self-learning 
Duration of Unit 90 minutes 

Learning Material 
 

 X PDF/Text to study 
 

Description In this unit, participants are expected to gain information about 
the current environmental management and quality systems 
practices in metal foundries, as well as general concepts, have an 
idea on the future roadmap in line with the risk and needs 
analyses of the sector, and be able to integrate these concepts 
into own business processes. 

Sources  Smitheries and Foundries Industry BREF document 
 Nordic Foundries Best Available Techniques (BAT) 
 Environmental management of foundries 
 Guidance on applying the Waste Hierarchy 
 Life Cycle Analysis of Conventional Manufacturing 

Techniques: Sand Casting 

Requirements  Internet connection, digital device (smartphone, tablet or PC) 
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Unit 3.2 Creativity, responding in a circular economy approach: 
Circular Journey of Metal Foundries 

Learning Outcomes Knowledge Skills Competences 

*Identifying 
relevant 
requirements and 
competences 
needed to promote 
circular values 
within company, as 
well as strong and 
weak sides of 
current work force 
and bridging the 
skill gaps. 
 
*Describing human 
centered strategies 
to encourage 
circularity 
transformation and 
demonstrate 
attitude to work 
collaboratively in 
line with industrial 
ecology. 
 
*Stating general 
ethical principles, 
norms, values, and 
standards relevant 
to the 
transformation, as 
well as some 
examples about 
functionality, 
environment and 
sustainability. 

*Evaluating specific 
knowledge and 
demonstrate 
understanding of 
required analytical 
approaches 
relevant to the 
circular economy. 
 
*Differentiating 
between ideas, 
concepts and 
proposals to 
describe 
organization's 
strategy on circular 
management 
model. 
 
*Facilitating main 
means of 
communication 
used to convey 
information and 
perspectives in all 
contexts. 

*Making decisions 
in line with circular 
perspective and 
with regard to 
sustainability, 
identify and 
implement 
appropriate 
strategies to carry 
out individual or 
group projects, 
collaborate 
constructively, 
exercise some 
initiative and 
acknowledge 
accountability for 
the assigned tasks. 
 
*Building on 
workforce’s 
strengths and 
weaknesses 
optimizing the 
needs to deal with 
circularity 
challenges in an 
appropriate 
manner; organizing 
broad efforts 
integrating the 
results of diverse 
projects and 
produce required 
strategies according 
to industrial ecology 
concept. 
 
*Be responsible of 
organizational and 
social needs, 
contributing as 
appropriate to 
decision making. 
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Unit 3.2. Section A – Self-learning 
Duration 60 minutes 

Learning Material 
 

 X PDF/Text to study 
 X Case study 

 

Description In this unit, participants are expected to develop analytical 
thinking mechanisms about the roles and responsibilities that HR 
can play in the transition to circular foundries, by having 
knowledge of the workforce needs of the metal casting industry 
within the framework of twin transformation. 
Participants are expected to gain information about new 
approaches at the point of Circular HR management principles, 
and to come to the point where they can produce solutions at the 
point of expectations and targets. 

Content of the unit *Needs of the Industry and the Labour within the twin 
transformation framework, the role of HRM 

Analysing the needs, recruitment + retaining processes, 
training of existing workforce + adaptation to the new 
age 

*Green HR management principles, new approaches, 
expectations and goals 

Green/Sustainable HR management practices& 
Environmental Performance 
(recruitment, training, performance management, 
appraisal, reward and compensation, employee 
empowerment, management of organizational culture) 
Organizational and social sustainability & SDG, CSR 
Modern talent management 

Sources  Didem Gürdür Broo, Okyay Kaynak, Sadiq M. Sait, Rethinking 
engineering education at the age of industry 5.0, Journal of 
Industrial Information Integration, Volume 25, 2022, 100311, 
ISSN 2452-414X 

 Dana Minbaeva, Disrupted HR?, Human Resource 
Management Review, Volume 31, Issue 4, 2021, 100820, ISSN 
1053-4822 

 Alan M. Saks, Caring human resources management and 
employee engagement, Human Resource Management 
Review, 2021, 100835, ISSN 1053-4822 

 Dharmendra Hariyani, Sanjeev Mishra, Organizational 
enablers for sustainable manufacturing and industrial 
ecology, Cleaner Engineering and Technology, Volume 6, 
2022, 100375, ISSN 2666-7908 

 Melanie Jaeger-Erben, Charlotte Jensen, Florian Hofmann, 
Jakob Zwiers, There is no sustainable circular economy 
without a circular society, Resources, Conservation and 
Recycling, Volume 168, 2021, 105476, ISSN 0921-3449 
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 Emanuele Gabriel Margherita, Alessio Maria Braccini, 
Managing industry 4.0 automation for fair ethical business 
development: A single case study, Technological Forecasting 
and Social Change, Volume 172, 2021, 121048, ISSN 0040-
1625 

 Sateesh V. Shet, Vijay Pereira, Proposed managerial 
competencies for Industry 4.0 – Implications for social 
sustainability, Technological Forecasting and Social Change, 
Volume 173, 2021, 121080, ISSN 0040-1625 

 Lisbeth Claus, HR disruption—Time already to reinvent talent 
management, BRQ Business Research Quarterly, Volume 22, 
Issue 3, 2019, Pages 207-215, ISSN 2340-9436 

 Roscoe, S, Subramanian, N, Jabbour, CJC, Chong, T. Green 
human resource management and the enablers of green 
organisational culture: Enhancing a firm's environmental 
performance for sustainable development. Bus Strat Env. 
2019; 28: 737– 749 

 Goc, K., & Kusku, F. (2020). Sustainable human resources 
management from the language of reports. Pressacademia, 
7(2), 95–115 

 Sarma, E., Rao, M.B. (2020). Sustainable Human Resource 
Management: Making Human Resources More Responsible. 
In: Vanka, S., Rao, M.B., Singh, S., Pulaparthi, M.R. (eds) 
Sustainable Human Resource Management. Springer, 
Singapore 

 Gutterman, Alan. (2020). Sustainable Human Resources 
Management 

 Piwowar-Sulej, K. Core functions of Sustainable Human 
Resource Management. A hybrid literature review with the 
use of H-Classics methodology. Sustainable Development. 
2021; 29: 671– 693 

 Gedam, VV, Raut, RD, Lopes de Sousa Jabbour, AB, Narkhede, 
BE, Grebinevych, O. Sustainable manufacturing and green 
human resources: Critical success factors in the automotive 
sector. Bus Strat Env. 2021; 30: 1296– 1313. 

 Iskanius, Päivi & Muhos, Matti. (2007). Drivers towards agility 
in the Finnish metal industry 

Chang, C., & Liao, C. (2015). Applying SWOT Analysis to Explore 
Taiwan Foundry Industry Management Strategy. 

Requirements  Internet connection, digital device (smartphone, tablet or PC) 

Unit 3.2. Section B – Self-learning 
Duration 90 minutes 

Description In this part, when referring to applications circular economy in 
Human Resource Management, a series of concepts linked to the 
use of natural capital (resources) and to the optimisation of 
physical and technical capital (the eco-design, industrial ecology, 
recycling, etc.) are going to reviewed. 
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Content of the unit Within Erasmus+ Circular Human Resource Management project 
2019-1-BE01-KA202-050448 E-Learning platform, 7 circularity 
principles that emerged on the philosophy of Circular Human 
Resources Management are examined in general and case studies 
are given on the private sector. These; Eco-conception, Recycle / 
Restore, Repair, Reuse / Repurpose, Industrial Ecology, 
Functionality Economy, Second-Hand and Sharing Economy. In 
this part of the module, case studies related to these 7 principles 
also could be examined by the participants. 
*Circular HR management principles, new approaches 

7 Circularity principles 
 

Learning Material 
 

 X E-Learning website 
 Enhancing circular skills and jobs through human resources 

management training, 2019-1-BE01-KA202-050448, 
Erasmus+ Project  E-Learning 

Further Sources  European Commission. (2015). Closing the loop – An EU 
action plan for the circular economy. Retrieved from: 
Communication from the Commission 

 Circle Economy (2019). Why employers should care about the 
circular economy. Retrieved from: Circle Economy 

 Circle Economy. (2020). The social economy: A means for 
inclusive & decent work in the circular economy? (pp. 1-16, 
Rep.). Amsterdam, Netherlands: Circle Economy. Retrieved 
from: Circle Economy 

 European Commission. (2021). Industry 5.0. Retrieved from: 
DG for Research and Innovation 

 Circle Economy (2021) Transitioning to circular human 
resource management | A briefing for HR professionals. 
Retrieved from: Circle Economy 

Requirements  Internet connection, digital device (smartphone, tablet or PC) 
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Unit 3.3 Learning to learn, learning from the experience: 
Group Studies on Circular HR Management in Metal Casting 
Industry 

Learning Outcomes Knowledge Skills Competences 

*Knowledge about 
conceptualizing 
learning from 
experience: 
providing and 
developing a model 
for facilitation. 

*Interpret emotions 
and thoughts and 
evaluate influences 
on employees and 
working 
environment and 
employees 
behaviours towards 
the circular 
economy within the 
company. 
 
*Ability to design 
and implement 
educational 
methods, 
instruments and 
projects in order to 
foster the 
development of 
circular culture in 
the company. 
 
*Ability to 
systematically 
follow ongoing 
projects and 
participate in 
collaborative 
endeavours aimed 
at embracing 
circular economy 
model. 

*Monitoring 
appropriate and 
relevant 
approaches on 
encouraging 
employees focusing 
on benefits of 
experiences and 
increase their 
aspiration. 
*Encouraging 
employees’ re-
acquaintance with 
the experiences and 
attending to the 
thoughts and 
emotions 
associated. 
 
*Creating the 
ground for freer 
evaluation of their 
experience not only 
for the good of 
company, for 
reskilling, upskilling, 
and lifelong 
learning 
development of 
themselves to serve 
functionality and 
sharing economy. 

Content of the unit *Good practice and experience sharing of role models 
*Group exercises  

Unit 3.3. – Collaborative learning 
Duration 1 hour 

Learning Material 
 

 X Group activity (or individually) 
 

Description In this part of the training program, together with the sharing of 
the representatives selected as role models within the scope of 
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CHROMAFOR-IO2, good practices in the sector will be reviewed 
and then group studies will be started. 
Participants will be encouraged to develop new strategies and 
mechanisms by using the principles they learned in the previous 
units, in a way to take an active role in the group studies to be 
prepared by experts on the subject. Participants will present the 
ideas and models they developed within the given time to all 
participants in the next section and brainstorming sessions will be 
done. 
After the group work and brainstorming sessions, assessment 
section will start in order to measure and evaluate the knowledge 
level of the participants. 
In this section, participants are expected to achieve a certain level 
of success from the questions to be asked about the environment, 
sustainability, workforce analysis, circular human resources 
approach, sustainability strategies in human resources, new 
practices and group work, and strategy formation parts that they 
will see throughout the module. 

Advice for the activity 
leader 

The activity leader should use the training materials and external 
resources prepared within the scope of the module to the 
participants in the most effective way possible, ensure that the 
participants engagement with their active participation, and try 
to create an interactive learning environment. 
In order to increase the success of group studies, the activity 
leader should feed the narrative with dynamic and interesting 
examples to motivate the participants, allowing participants to 
exchange ideas, ask questions in real time, get feedbacks 
instantly in most appropriate way to improve their perception. 

Sources - 

Requirements  Classroom, pencil & paper, Whiteboard, minimum number of 
participants for Group activity/Roleplay etc 
Internet connection, digital device (smartphone, tablet or PC) 
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MODULE 4: ENCOURAGING A CIRCULAR ECONOMY 
STRATEGY IN THE FOUNDRY SECTOR 

UNIT NAMES: 
4.1 Committing to circular innovation 
4.2 Promoting circular initiatives 
4.3 Solutions to face the Circular Economy 
 

General Overview 

Total Duration: 5 hours 

Learning Setting Collaborative learning (Face-2-Face/synchronous online) 
Duration: 3,5 hour 
Self-learning (asynchronous Online)                  Duration: 1,5 hour 

Introduction/Main Topics Introduction: 
This module is divided into three units. In the first place, it is 
expected that the participants know how to generate and 
promote an ecological awareness, both in themselves -HR 
managers- (self-awareness) and in the rest of the workers, 
promoting attitudes and values of the circular economy. 
Second, participants will know how the eco-conception (design of 
"work practices" and "workspaces") are managed in companies 
and assess the skill set of workers to meet the environmental 
challenges of the future and take advantage of new 
environmental opportunities. 
Finally, through a group activity, the participants will identify and 
propose creative ideas and solutions to identify circular value 
opportunities. 
Main topics: 

 Committing to circular innovation: how to promote 
ecological self-awareness. 

 Promoting circular initiatives: How to encourage staff to take 
the initiative to promote the circular economy. 

 Solutions to face the Circular Economy: How to identify and 
propose creative ideas to face the circular economy 
challenges. 

Prior Knowledge Module 1, 2, 3 contents revised. 
Basic environmental concepts and current global trends. 
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Unit 4.1 Committing to circular innovation 
Learning Outcomes Knowledge Skills Competences 

 Identify the 
environmental 
impact of the 
practices and daily 
actions in the labour 
routine  

 Know techniques / 
measures to reduce, 
reuse and recycle 
resources and their 
applicability in the 
company. 

 Knowing methods 
to manage emotions 
and ethical and 
environmental 
values to integrate 
them in the 
personal approach 
for circular 
economy. 

 

 Interpret your own 
emotions, thoughts 
and values and 
how they influence 
the reduction, 
reuse and recycling 
of resources and 
raw materials. 

 Interpret your own 
emotions/thoughts 
and evaluate how 
they influence the 
people who work 
with you and their 
behavior towards 
the circular 
economy within 
the company. 

 Evaluate your own 
emotions and 
thoughts and those 
of your 
collaborators to 
face the problems 
of the circular 
economy. 

 Manage one's 
own emotions 
and ethical values 
for the 
preservation of 
materials and 
resources in 
order to promote 
the circular 
economy within 
the company. 

 Manage the 
emotions and 
ethical values of 
workers for the 
preservation of 
materials and 
resources in 
order to promote 
the circular 
economy within 
the company. 

 Create in workers 
environmental 
awareness, 
ecological 
knowledge, 
attitudes and 
values towards 
the circular 
economy. 

Content of the unit - How to promote the ecological awareness through the emotional 
intelligence. 
- Steps to promote ecological awareness within the company 
- Examples of Sustainability in the Workplace 

Unit 4.1. – Self-learning  
Duration 60 min 

Description It shows that ecological awareness is a fundamental point for many 
companies and necessary for the survival of the planet and how 
emotional intelligence plays a fundamental role in favouring this 
ecological awareness. Also the different steps to create environmental 
awareness, both in oneself and in the colleagues, within the company. 

Learning Material& 
Link 

X      Videos 

 Daniel Goleman on Ecological Intelligence (4:19) 
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https://www.youtube.com/watch?v=JcZcOxWMxQQ 

 Can emotional intelligence be learned? 
https://www.youtube.com/watch?v=sfT55TZV-20 

 
X       PPT 
 

Further Sources Industrial Environmental awareness 
Ecological Intelligence: How Knowing the Hidden Impacts of What We 
Buy Can Change Everything 
Sustainability Awareness in Industrial Organizations 
Working green… How to make your workplace more environmentally 
friendly 
DEGRADACIÓN AMBIENTAL: qué es, causas, consecuencias y 
ejemplos - Resumen (ecologiaverde.com) 
 

Requirements  Internet connection, digital device (smartphone, tablet or PC) 
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Unit 4.2 Promoting circular initiatives 
Learning Outcomes Knowledge Skills Competences 

 Define the key 
circular capabilities 
needed to meet the 
environmental 
challenges. 

 Identify the benefits 
of Workplace 
Flexibility and its 
relationship with 
circular HR 
management / HR 
eco-conception. 

 Know how the 
industrial ecology 
work for. 

 Categorize the 
circular key 
activities in 
different steps to 
support their 
planning, design 
and 
implementation. 

 Assess the 
capabilities required 
for circular key 
activities within the 
company. 

 

 Manage critical 
resources needed 
to foster  circular 
initiatives. 

 Manage the 
design of "work 
practices" and 
"work spaces" to 
maximize positive 
impacts on 
workers (eco-
conception). 

 

Content of the unit -To identify the key circular capabilities your organisation will need in 
order to be successful. 
- Applications of Industrial ecology, Eco conception (ecodesign), Flexible 
work. 

Unit 4.2. – Collaborative learning 
Duration 60 minutes  

Learning Material 
 

X    Group activity (or individually): Activity 4.2: Identify circular 
capabilities 
 

Description This activity could be carried out as face to face training or as a 
synchronous online training lead by the tutor. 
This activity will help HH.RR managers identify the key circular skills and 
competencies their organisation (staff/collaborators) will need in order 
to meet the environmental challenges of the future and to be successful 
in circularity bussiness models. 

Instructions for the 
activity leader 

1)Divide the whole group into small groups (3-4 people). It is 
recommended that the trainer select randomly and try to ensure that 
all groups have the opportunity to give feedback at least once during all 
the exercise. This exercise can be used independently or in a workshop 
setting (small groups of 3-4 persons). If done in small groups, perhaps 
due to time constraints, not all groups will be able to give feedback on 
each exercise. If time allows, the trainer could facilitate a discussion 
among all attendees after each group has given their opinion. 
2)Provide the template (annex1: Circular initiative template) to the 
groups and ask them to identify a circular initiative that has been 
launched in their companies or that may be launched in the future and 
identify the key steps of this circular initiative, by adding them to the 
top of the template. (20 min) 
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3) For each step they should have to identify the capabilities required 
(annex 2: List of indicators). They have to write the capacities on the 
colored post it or pens (red, yellow, green, for example) to indicate the 
degree of development of each capacity. For example: (10 min) 

 Red – capability does not exist and cannot be easily acquired 
 Yellow – capability exists or can be acquired but will need to be 

developed 
 Green – capability exists or can be easily acquired 

4) Then, identify the critical resources (key or scarce) that will be 
needed for those capabilities. Consider skills, facilities or equipment, 
information, technology and relationships.... (10 min) 
5) Finally, each group will show the results to the rest of the group.(20 
min.) 

Sources https://ellenmacarthurfoundation.org/ 

Requirements  Classroom, pencil & paper, Whiteboard, post it (or pens) of different 
colours 
Internet connection, digital device (smartphone, tablet or PC) 

Unit 4.2. – Self-learning 
Duration 30 minutes 

Description Application of Industrial ecology, Eco conception (ecodesign), Flexible 
work. 

Learning Material X       PPP 

Further Sources https://www.apd.es/ecologia-industrial-que-es-y-como-funciona/ 
https://www.ihobe.eus/ecodesign 
https://www.youtube.com/watch?v=IPfFN5Urm9s&t=78s 
https://www.ecologiaverde.com/que-es-la-ecologia-industrial-con-
ejemplos-1316.html 
https://foundrygate.com/upload/artigos/EL%20MEDIO%20AMBIENTE%
20vs%20LA%20INDUSTRIA%20DE%20LA%20FUNDICI%C3%93N.pdf 
https://erp-abas.com/es/news/best-erp-ecologia-industrial 
https://www.weforum.org/agenda/2015/05/what-skills-are-needed-to-
support-sustainable-industry/ 
https://www.ilo.org/wcmsp5/groups/public/---ed_emp/---
ifp_skills/documents/publication/wcms_164630.pdf 
https://www.ilo.org/wcmsp5/groups/public/---dgreports/---dcomm/---
publ/documents/publication/wcms_159585.pdf 
https://hrdesign.wisc.edu/workplace-flexibility/ 
https://www.shrm.org/resourcesandtools/tools-and-
samples/toolkits/pages/managingflexibleworkarrangements.aspx 
https://ecoesmas.com/ecodiseno-10-principios-10-ejemplos/ 

Requirements  Internet connection, digital device (smartphone, tablet or PC) 
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Unit 4.3 Solutions to face the Circular Economy 
Learning Outcomes Knowledge Skills Competences 

 Define the existing 
value stream map in 
the company. 

 Describe challenges 
and identify circular 
value opportunities. 

 Identify, analyze 
and consider ideas 
to have a more 
efficient 
environmental 
management within 
the company. 

 Measure and 
determine the value 
of ideas to address 
better management 
of human resources 
and raw materials 
(reuse, recycling). 

 Sort one or more 
ideas according to 
their environmental 
value in an orderly 
manner and by 
category to respond 
to an environmental 
challenge. 

 Monitor ideas to 
avoid duplication 
and increase their 
value to reduce, 
reuse and recycle 
resources and 
raw materials. 

 Produce a 
creative response 
to respond to 
circular economy 
problems within 
the company. 

 

Content of the unit - Define the existing value stream map in the company 
- Identify where value is lost and value at risk 
- Identify circular value opportunities 

Unit 4.3. – Collaborative learning 
Duration 150 minutes 

Learning Material 
 

X    Group activity (or individually): Activity4.3.: Identify circular 
business opportunities within the foundry 
 

Description This activity could be carried out as face to face training or as a 
synchronous online training lead by the tutor. 
This activity will help HH.RR managers identify and define the circular 
opportunities for their company, determining where value is lost and/or 
where there is a risk of losing it, valuing and taking advantage of 
environmental opportunities to recover losses to face the challenge of 
the circular economy within the company. 

Instructions for the 
activity leader 

Divide the whole group into small groups (3-4 people). It is 
recommended that the trainer select randomly and try to ensure that 
all groups have the opportunity to give feedback at least once during all 
the exercise. This exercise can be used independently or in a workshop 
setting (small groups of 3-4 persons). If done in small groups, perhaps 
due to time constraints, not all groups will be able to give feedback on 
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each exercise. If time allows, the trainer could facilitate a discussion 
among all attendees after each group has given their opinion. 
This activity has three steps: 
a. Define the existing value stream map in the company 
b. Identify where value is lost and value at risk 
c. Identify circular value opportunities 
A. Define the existing value stream map in the company (45 min) 
Objective: Identify the existing flow of value within the foundry. 
Key questions to reflect on: 
• What value do I provide? What kind of value? 
• What part of the value chain do I manage? 
1 Encourage the attendees to use post-its to identify the key stages of 
the value system/process they are considering (e.g. from resource 
extraction, manufacturing, distribution, sales, use, end of life disposal). 
They should place the post-its in a circle and writte down with any 
critical aspects of the value creation process. (15 min) 
2 Indicate the attendees to map how value flows across the chain at 
each of these stages. They have to separate the value they control and 
manage on the inside of the circle, and value they don’t manage on the 
outside (such as value that is managed by a supplier or partner). (10 
min) 

 
3 They should consider the four types of tangible value and how these 
exist within their company (annex1: supporting concept). (20 min) 
 
B. Identify where value is lost and value at risk (45 min) 
Objective: Identify where the lost value is within the system and what 
value is potentially at risk in the future. 
Key questions to reflect on: 
•Where is this value being lost? 
• Where are there broken or incomplete loops? 
•Why is it not addressed and fixed? 
• What future customer, supply or policy changes may put current value 
creation at risk? 

VALUE YOU
CONTROL 

AND
MANAGE
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1 The attendees, looking at their previous “value map” (step A), should 
identify where any types of value might be lost because of linear flows 
or broken loops (annex2: supporting concept). (15 min) 
2 Encourage them to identify what value within the system might be a 
risk due to future changes such as resource security, climate change, 
regulation etc. (10 min) 
3 They have to consider how much value is being lost or is at risk, and 
why (e.g. existing industry structure, competitive forces and technical 
barriers). (10 min) 
4 Finally, they should list out and prioritise value risk areas based on the 
importance and impact to their business. (10 min) 
 
C. Identify circular value opportunities (60 min) 
Objective: Identify opportunities to create or close loops to recover lost 
value, maximize existing value, or preserve value at risk. 
Key questions to reflect on: 
• What opportunities are there to close loops? 
• Where could you implement typical circular business models? 
• Who benefits from this value? 
1 Using the list of value lost or at risk (developed in step B) and looking 
at the looping concepts and circular business models (annex3: 
supporting concept) as inspiration, they should consider for each item 
identified in step B, how to create and close loops to recover or 
conserve value. (30 min) 
2 Capture the ideas to identify what kind of value is generated and who 
benefits from it. (annex4: worksheet) (30 min) 

Sources https://ellenmacarthurfoundation.org/  

Requirements  Classroom, pencil & paper, Whiteboard, minimum number of 
participants for Group activity/Roleplay etc 
Internet connection, digital device (smartphone, tablet or PC) 
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MODULE 5: SYSTEMATIZING AND QUANTIFYING 
THE CIRCULAR ECONOMY IN THE FOUNDRY 
SECTOR 

UNIT NAMES: 
5.1 Standards and tools for the circular economy audit 
5.2 Circular economy solutions for the foundry sector 

General Overview 

Total Duration: 5 hours 

Learning Setting Self-learning (asynchronous Online)                 Duration: 5 hours 

Introduction/Main Topics Introduction:  
The module focuses on the technical solutions that can be 
adopted in a foundry to introduce circular economy practices. 
The module starts introducing the circular economy audit 
methodologies. The most relevant audit standards and the 
related circularity indexes are deeply analysed. Then, tools for 
circular economy audit are introduced and compared. Also, 
circular economy solutions specifically related to the foundry 
sector are introduced. They will be divided into solutions that can 
be applied autonomously inside the foundry and solutions that 
need the involvement of stakeholders. 
At the end of the module, the learner is able to analyse the level 
of application of the circular economy in a given context, drafting 
an audit report, identifying circularity indices and defining 
monitoring plans. Furthermore, given the knowledge acquired on 
the various technologies capable of improving the level of 
circularity, it is able to propose the most appropriate solutions in 
different contexts. 
 
Main Topics: 

 Internationals standards for circular economy audits 
 Circular economy indexes 
 Circular economy audit tools 
 Circular economy technical solutions inside a foundry 
 Circular economy technical solutions involving a foundry 

and its stakeholders 
 

Prior Knowledge The recommended knowledge before starting with this module is 
related to the basic concepts around what a foundry or an 
industrial plant is and also the which the basic concepts about the 
circular economy and the sustainability are. 
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Unit 5.1 - Standards and tools for the circular economy audit 
Learning Outcomes Knowledge Skills Competences 

 Knowledge of 
the main 
circularity 
auditing 
standards 

 Knowledge of 
the sources of 
obtaining utility 
data 

 Knowledge of 
the main 
circularity audit 
tools 

 Identify the 
circular 
economy 
policies in the 
company 

 Identify 
company-
specific 
circularity 
indices 

 Organize a 
circular 
economy audit 
in the company 

 Create a 
periodic 
monitoring plan 
of the level of 
implementation 
of the circular 
economy in the 
company 

 Create an audit 
report on the 
level of 
adoption of 
circular 
economy 
methodologies 

Content of the unit - Circularity indexes 
- Standards for circularity audit 
- Tools for circularity assessment 

Unit 5.1. – Self-learning 
Duration 3 hours 

Description Presentation of the international standards and tools for the 
circular economy audits 

Learning Material & Link 
 

X PDF/Text to study 
X Case study 
X Tutorial Video/animation 

Further Sources  https://www.bsigroup.com/ 
 https://www.afnor.org/en/news/practical-guide-circular-

economy/ 
 https://ellenmacarthurfoundation.org/resources/circulytics/o

verview 

Advice for trainers The videos and the presentations are the basis for the acquisition 
of the theoretical competences. Additionally, the trainer can 
discuss with the trainees about the sources of data for the audit, 
with respect to the contexts of their foundries, and the difficulty 
to get them. In addition, if enough data are available, the trainer 
can guide the trainees to draft an audit report. 

Requirements  Knowledge of the basic concepts of circular economy, basic 
experience in auditing. 
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Unit 5.2 - Circular economy solutions for the foundry sector 
Learning Outcomes Knowledge Skills Competences 

 Knowledge of 
the main 
circular 
economy 
solutions 

 Knowledge of 
good practices 
in the adoption 
of circular 
economy 
solutions 

 Knowledge of 
the costs of the 
different 
technologies 
required to 
adopt circular 
economy 
solutions 

 Identify the 
most suitable 
technological 
solution for a 
given scenario 

 Understand the 
characteristics 
of existing 
technical 
solutions 

 Analyze 
external circular 
economy 
models and 
their 
importability in 
the company 

 Authorize and 
prioritize 
measures to 
improve the 
level of 
circularity in the 
company 

 Be responsible 
for participating 
in discussions 
with 
management 
for the choice of 
new solutions 

 Monitor the 
effectiveness of 
the adopted 
solutions 

Unit 5.2. – Self-learning 
Duration 2 hours 

Description Presentation of different technical solutions to adopt circular 
economy practices inside the foundries 

Learning Material 
 

X PDF/Text to study 
X Case study 
X Tutorial Video/animation 

Further Sources https://doi.org/10.1016/j.cscm.2021.e00515 
https://doi.org/10.1016/j.resconrec.2012.05.004 
http://dx.doi.org/10.3844%2Fajessp.2007.135.142 
https://doi.org/10.1016/j.resconrec.2021.105585 
https://www.researchgate.net/publication/289406482_Develop
ment_of_small_scale_low_cost_insulating_riser_sleeves_from_sc
raps_and_by_products_of_an_existing_foundry_industry 

Advice for trainers The videos and the presentations are the basis for the acquisition 
of the theoretical competences. Additionally, the trainer can 
discuss with the trainees about the case studies. Then, the trainer 
can invite the trainees to identify circular economy solutions in 
their foundries and start a joint discussion. 

Requirements  Knowledge of the different processes inside a foundry. 
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MODULE 6: SHARING AND SPREADING THE 
CIRCULAR ECONOMY AND THEIR VALUES IN THE 
FOUNDRY SECTOR 

UNIT NAMES: 
6.1 Green Communication 
6.2 Green visibility 

General Overview 

Total Duration: 5 hours 

Learning Setting Collaborative learning (Face-2-Face/synchronous online)               
Duration: 3 h and 30 minutes 
Self-learning (asynchronous Online)                                      
Duration: 1h and 30 minutes 

Introduction/Main Topics Introduction: 
The module aims to provide tools and strategies to plan and carry 
out internal and external green communication campaign, based 
on company’s accountability, and to visibilize a greener idea of 
the company brand. 
Main Topics: 

- Green marketing and green communication 
- Most common channels used to communicate and most 

common tools used to communicate 
- Best green communication practises: overview and 

analysis 
- Brand reputation and accountability: how to share 

company’s circular values with employees, so that our 
internal activities/communication is consistent with 
company’s way of producing/acting with external  

- How to identify targets and stakeholders and choose 
effective communication 

- Idea of circular communication: all the companies 
involved in the same production chain could/should 
communicate common sustainable values, in a profitable 
way for every company) 

- How to achieve green visibility working on internal 
communication to pair to company’s green and 
sustainability values  

 

Prior Knowhedge - Intermediate English 
- ICT and digital skills 
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Unit 6.1 Green Communication 
Learning Outcomes Knowledge Skills Competences 

 Comprehensive 
knowledge of 
green 
marketing. 

 Comprehensive 
knowledge of 
social 
sustainability 
and corporate 
reputation (3BL 
theory). 

 Comprehensive 
knowledge of 
Green 
Communication. 

 Comprehensive 
knowledge of 
main 
tools/channels 
used in 
communication 
strategies. 

 

 Identify company 
current 
communication 
strategy its brand 
and reputation.  

 Identify the 
company 
environmental 
sustainable 
values and 
principles. 

 Identify the 
stakeholders 
with a “greener” 
sensitivity. 

 

 Apply green 
marketing 
methodologies 
and concepts on 
communication. 

 Set-up a greener 
communication 
strategy and 
apply them to 
communication 
processes. 
 

Unit 6.1. – Collaborative learning 
Duration of Unit 2 hours 

Learning Material 
 

       X     PDF/Text to study 
-        X     Case study  

https://www.versounaeconomiacircolare.it/attivita-
pilota/buone-pratiche/ 

- https://www.greenbiz.com/article/10-green-viral-
videos-you-should-watch-now 

- https://purpletude.com/comunicare/le-7-migliori-
pubblicita-green-che-piacciono-di-piu/ 

- https://www.econote.it/2013/03/19/3-campagne-di-
green-marketing-per-una-buona-strategia-di-
comunicazione/ 

       X     Group activity 
 Role play 
 PPP 
 Other: _______________________ 
 

Description The trainer, during the face to face part of the training will 
provide learners the main communication elements, later 
focusing on green communication, more specifically. 
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Starting form the concept of sustainability and circular economy, 
the trainer will focus on particularities connected to concepts of 
green marketing and green communication. 
Best practises of Videos and advertisements will be used in group 
work, to underline specificities of green communication. 

Content of the unit - Green marketing specificities 
- Green marketing and green communication 
- Main elements of green communication 
- Brand reputation improvement 
- Enhancement of green communication best practises  
- Different channels used in communication: social media 

communication, website, external cooperation (e.g. with 
schools) 

 

Advice forthe activity 
leader 

The trainer has to facilitate sharing and discussion among 
trainees. 
The idea is starting from documents and materials and discussing 
later on (or, on the opposite, starting proposing cases, analysing 
them and, later on, give everything an order through theory and 
documents) 
Those are topics to work on: 
- Targets identification and definition 
- Main tools used in communication 
- Identification of different kind of targets (staff, stakeholders, 

the whole community of public) and appropriate kind of tools 
- Identification of different communication activities (external 

events, web contents, internal events, green campaigns 
participation, laboratories to create and enforce team 
building and company’s values) 

- Identification of company’s behaviors typical of circular 
economy and sustainability 

- Acknowledgment of company’s production methods (reuse, 
recycle, repair, etc) that have to be shared and 
communicated outside 

- Identification of communication campaigns of supply chain 
stakeholders, to connect with them and enforce theirs and 
one own’s communication ( accountability enforcement – 
circular communication ) 

- Bring one’s brand closer to other green brands 
(accountability enforcement) 

- Best practises of promotional events and campaigns 
together with stakeholders (other companies or 
enterprisesO+ associations)  

 

Sources https://www.digital-coach.com/it/blog/case-histories/il-digital-
marketing-nella-economia-circolare/ 
The green marketing manifesto, john Grant 
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Requirements  Tablet/ laptop, Internet connection, Application for online 
training (e.g. Teams, Zoom, etc) , group from  6 to 10 
participants.  

Unit 6.1. – Self- Learning 
Duration 1 hour 

Description Learners will be provided with articles, ppt presentation, best 
cases’ videos. 
The idea is also to stimulate them in searching deepening topics 
and sharing with other learners 

Content of the unit - Theoretical elements of communication 
- Main strategies 
- Main channels used 
- Focus on green communication in circular economy 
 

Learning Material& Link 
 

 Tutorial Video/animation  
 Case Study (Video) 

- www….. 
XCase Study (Article) 
- https://www.versounaeconomiacircolare.it/attivita-

pilota/buone-pratiche/ 
- https://circulareconomynetwork.it/rapporto-2021/ 

X    Online articles 
- https://www.researchgate.net/publication/353433837_

GREEN_MARKETING_COMMUNICATION_STRATEGIES_A
N_INTEGRATIVE_LITERATURE_REVIEWInteractive 
webpage 

- ùwww…… 
 E-Learning website 

- www….. 
 Other: Pdf guide, La comunicazione green , Sancassiani - 

Manicardi 
- www…….. 

 

Further Sources https://www.amfori.org/sites/default/files/amfori_effective_sust
ainability_communication_guide_2019_0_1.pdf 
https://online.hbs.edu/blog/post/what-is-the-triple-bottom-line 

Requirements  Internet connection, digital device (smartphone, tablet or PC), 
printer  
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Unit 6.2 Green Visibility  
Learning Outcomes Knowledge Skills Competences 

 Knowledge of 
motivation 
strategies to 
incentive the 
adoption of 
green policies. 

 Knowledge of 
the external 
specialized 
dissemination 
channels 
(magazines, 
websites, etc) 
where to 
advertise the 
company green 
policy. 

 Evaluate the 
level of green 
reputation of 
the company. 

 Identify the 
events to join in 
order to give 
visibility of the 
company’s 
green policies 
inside the 
company. 

 Evaluate the 
possibility to 
sponsor green 
social events. 

 Set-up a strategy 
to provide a 
greener idea of 
the company 
brand. 

 Supervise 
company’s 
sensitivity on 
topics of 
sustainability 
and circular 
economy 
(questionnaires). 

 Supervise a plan 
of participation 
to initiatives 
able to give 
visibility of the 
company’s 
green policies 
inside the 
company. 

 Monitor the 
public company 
documents 
(reports, sheets, 
etc) and 
electronic 
resources 
(website, social 
networks, etc) in 
order to ensure 
that the 
adequate 
visibility is paid 
to the company 
green 
approaches. 

 

Unit 6.2. – Collaborative learning 

Duration 1,5 h 

Learning Material 
 

X            PDF/Text to study Dieci punti per scoprire quanto la tua 
azienda è green 
X            Case study 
X           Group activity 
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 Role play 
X             PPP 

 Other: _______________________ 
 

Description Green visibility will talk about how to reach internal visibility (of 
activities carried out)  

Content of the unit - How to achieve green visibility working on internal 
communicationto pair to company’s green and 
sustainability values  

- Useful communication channels: newsletters, 
whatsapp/telegram groups, company intranet, etc 

- Study and be informed about best practises, watching 
and reflecting on videos (point of interest: is it possible 
to apply circular economy model to communication?) 

- Foundries outcomes are tools not immediately used and 
perceived by the wide public and their common thought. 
It would have been interesting enhance supply chain 
communication, underlining sustainability and 
traceability (importance to communicate connected 
with enterprises associations and other stakeholders)  

Advice for the activity 
leader 

This unit is meant to be very practical, based on group work 
guided by the trainer.  
Core of the unit is exercitation on best cases, searched and 
proposed by trainees and, further on, gathered and explained by 
the trainer. 
A brief part of the unit will provide documents to deepen topics 
explained 

Sources https://linkjuice.it/comunicazione-green-strategia-e-sostenibilita/ 
https://marketsplash.com/it/marketing-ecologico/ 
 

Requirements  Internet connection, digital device (smartphone, tablet or PC), 
printer  

Unit 6.2. – Self- Learning 
Duration 0,5 h 

Description Theoretical documents and videos to find out green visibility’s 
best practises. The self learning part of the course is only aimed 
to deepn themes discussed with the trainer and other learners. 
 

Content of the unit Theoretical documents and videos to find out green visibility’s 
best practises. The self learning part of the course is mainly aimed 
to deepen themes discussed with the trainer and other learners. 
So learners will find same contents of unit 6.1, that is: 

- How to achieve green visibility working on internal 
communication to pair to company’s green and 
sustainability values  
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- How to favour green awareness in a enterprise 
- Useful communication channels: newsletters, 

WhatsApp/telegram groups, company intranet, etc 
- Study and be informed about best practises, watching 

and reflecting on videos (point of interest: is it possible 
to apply circular economy model to communication?) 

- Relevance of green certification and traceability 
 
 

Learning Material 
 

 Tutorial Video/animation  
X      Case Study (Video) 

- https://youtu.be/Ni45YCiCZLo?list=TLGGH7_OnANt0m8
yOTAzMjAyMg 

- X        Case Study (Article) 
- https://www.antevenio.com/it/blog/i-migliori-esempi-

di-marketing-sostenibile-nel-2019/X      Online article 
- https://www.ninjamarketing.it/wp-

content/uploads/2009/10/Manifesto_Green_Marketing.
pdf 

- https://www.sanpellegrino-corporate.it/it/news-da-
scoprire/primo-spot-basso-impatto-ambientale-
levissima 

 Interactive webpage 
- www…… 

 E-Learning website 
- www….. 

 Other: _______________________ 
 

Further Sources https://www.frontiersin.org/articles/10.3389/fpsyg.2021.786372
/full 
https://www.egiadomani.it/green-marketing-e-social-network-
tutte-le-strategie-da-adottare.html  
Pdf guide, La comunicazione green , Sancassiani – Manicardi 
The circular office guide, the Prince’s Responsible Busness 
Network 
https://online.hbs.edu/blog/post/what-is-the-triple-bottom-line 

Requirements  Internet connection, digital device (smartphone, tablet or PC), 
printer, app for online meetings (teams, zoom, etc) 

 

 

 


