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List of abbreviations and acronyms 
 

EPR Extended Producer Responsibility 

I-VET Initial Vocational Education and Training 

VET Vocational Education and Training 

TG Target Group 

 

Note on figures and tables  
 

The figures and tables presented in this document have not been extracted from the 

original version of the document and are therefore presented in English. The 

accompanying text allows readers to understand the information they contain. 
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1. INTRODUCTION 
 

1.1. About the TABLE project 
  

 

The “TAckling Environmental sustainability through Blended Learning opportunities 

for ivEt in the furniture and wood sector (TABLE)” is an ERASMUS+ project, founded 

under KA202, Cooperation for Innovation and the Exchange of Good Practices, 

Strategic Partnerships for vocational education and training (Project no. 2020-1-

FR01-KA202-079899_202010141216), coordinated by ENERGIES 2050, France. 

The project's main goal is to give teachers new knowledge about environmental 

sustainability and the reduction of the consumption of natural resources to increase 

the engagement of students in VET programmes related to furniture. 

The project consortium includes 6 partners from 5 Member states of the European 

Union: 

- ONG Energies 2050 – France 

- Eurocrea Merchant Srl, Em – Italy  

- Agrupación Empresarial Innovadora De Fabricantes De Muebles Y Afines 

De La Región De Murcia, Amuebla – Spain 

- Universitatea Transilvania Din Brasov, Unitbv – Romania 

- Agentia Pentru Dezvoltare Regionala Nord-Est (Adr Nord-Est), Nerda – 

Romania 

- Zespol Szkol Drzewnych I Lesnych Zsdil – Poland 

The objectives of the TABLE projects are to: 

• Improve the environmental sustainability through education: TABLE 

wants to green the furniture and wood sector from the production to the 

consumption phase by supporting teachers in I-VET school to apply 

sustainability principles into their courses. 
 

• Ensure a quality culture in VET programmes: TABLE wants to develop 

approaches which reflect the provider’s circumstances and self-assessment, 

as well as support staff training in relation to quality assurance by using data 

and feedback to improve VET and guaranteeing the involvement of external 

and internal stakeholders. 
 

• Enhance access to VET training and qualifications for all: TABLE wants to 

equip teachers and trainers with a new approach to the subject based on 

https://energies2050.org/
http://www.eurocreamerchant.it/
http://www.amueblacooperacion.es/
http://www.amueblacooperacion.es/
https://www.unitbv.ro/en/
https://www.adrnordest.ro/
http://www.drzewna.com/
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sustainability, making VET careers more attractive in collaboration with NGOs 

working for the reduction of consumption of natural resources and SMEs in 

the furniture sector, which can provide insights about the sustainability trends 

in the market of reference. 

  

1.2. Training courses 
 

The project will deliver high quality material for the I-VET teachers. The training 

course is also innovative as it facing sustainability challenging also matching the 

needs of the SMEs that needs to adapt to new ways of manufacturing and logistic 

to comply with the European rules. 

The I-VET teachers will have the chance to learn anytime, anywhere, and according 

to their learning methodology. Furthermore, the online learning environment will 

leave the chances to teachers to interchange their knowledge and upload scenario-

based material to implement in class with their students. 

The expected results from the implementation of this training course are to:   

1. Empower VET school teachers on how to engage students starting from 

environmental sustainability and climate change as motivational spring. 

2. Increase in the competences of VET teachers in terms of innovative 

pedagogy, online learning and environmental sustainability applied to 

furniture and wood classes in VET schools (and not only). 

3. Increase in the digital and linguistic competences of VET teachers attending 

the course both online (digital) and offline (with like-minded colleagues 

during the C1 activity). 

4. Higher awareness for the teachers in VET schools to have a central role as 

“change makers” to make green careers more attractive to students and the 

workers of tomorrow. 

5. Increase the exchanges among the teachers and experts working in the field 

of furniture and sustainable development, increasing the chances of peer 

learning and building bridges among different realities. 

The curriculum of the courses is presented in Table 1. 

Table 1. The course curriculum 
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Module 1 - Wood Sustainability in the Context of the Sustainable 

Development Goals: From Theory to Practice 

Within this module, participants foster their knowledge of 

wood as a sustainable material for building.  

Furthermore, this module sheds light on novel strategies 

and methods to implement sustainable consumption and 

production patterns into existing approaches to 

sensibilize innovation and the evolution of sustainable 

concepts for green consumer standards to protect the 

environment. 

Unit 1.1 From sustainable 

development to the 

Sustainable Development 

Goals. 

Unit 1.2 Wood sustainability 

from theory to reality and 

vice versa. 

Unit 1.3 Transforming the 

narrative promoting a 

systemic approach in the 

wood sector. 

Module 2 - Climate Change, Biodiversity and Renewable Energies. The 

Forest and Wood Sectors at the Forefront of Challenges 

In this module, participants learn about the sustainability 

of wood in order to understand the concept of carbon 

footprint neutrality of natural and renewable wood 

materials used in construction.  

To this end, participants are introduced to new concepts 

and strategies in the wood sector to minimize the effects 

of climate change and improve biodiversity protection. 

Participants learn about the role of renewable energies 

and technologies using natural and renewable raw 

materials to minimize climate change and biodiversity 

loss.  

In addition, the module encourages creativity and 

innovation with new learning methods applied to 

improving renewable wood use practices. 

Unit 2.1 Climate change, the 

heat is on. 

Unit 2.2 Biodiversity and the 

forest and wood sectors at 

the forefront of challenges 

but also of opportunities. 

Unit 2.3 Energies and 

renewables energies. 

 

Module 3 – Eco and Sustainable Design in the Furniture and Wood Sector 

Within this module, the participants will learn what eco 

and sustainable design is and how to implement it in the 

furniture and wood sector.  

The learner will get familiar with key principles and 

strategies of eco and sustainable design and understand 

the importance of minimizing the impact of a product 

throughout the phases of its life cycle. 

Unit 3.1 Introduction to Eco 

and Sustainable Design. 

Unit 3.2 Principles and 

Strategies of Eco and 

Sustainable Design. 

Unit 3.3 Cost and Life Cycle 

Analysis in Eco and 

Sustainable Design. 
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Unit 3.4 Implementation of 

Eco and Sustainable Design. 

Module 4 - Waste management in the furniture and wood sector 

Within this module, the participants will be trained to 

learn to prevent and reduce wood waste and what are the 

methods by which recyclable materials can be 

transformed into new opportunities.  

Also, they will be trained about measures that can be 

applied to reduce the wood waste and to recycle 

hazardous waste. Then the participants will be trained 

about how to implement the methods regarding waste 

separation and how can be used recycled materials to 

obtain new innovative products/by-products, and how to 

use waste for transforming them into energy and design 

new products for green buildings/passive houses. 

Unit 4.1 Prevention and 

minimization of hazardous 

waste. 

Unit 4.2 Waste reduction. 

Unit 4.3 Extended producer 

responsibility system 

(furniture recyclability 

evaluation). 

Unit 4.4 Waste management 

and waste to energy. 

Module 5 - Impact and use minimisation of resources in the furniture and 

wood sector 

Within this module, the participants will be trained to 

learn about solid wood and its properties, and about 

different types of engineered wood products (EPW) such 

as: veneers, laminated wood (LVL, Glulam, etc.), wood-

based panels (PB, OSB, MDF, HDF, etc.) and their 

properties.   

Also, they will be trained about quantification 

Environmental Footprint of product or organization. They 

will be trained how collect data and report impact on 

environment through Eco-Management and Audit 

Scheme. 

Unit 5.1 Material use. 

Unit 5.2 Impact 

quantification and impact 

monitoring. 

Unit 5.3 Reporting and 

verification 

Module 6 - Green skills, communication strategy and market development 

in/for the furniture and wood sector 

Within this module, the participant will be trained to 

understand the concept of green skills and how to include 

green jobs in the furniture and wood sector. Also, they will 

Unit 6.1 Green jobs and 

skills in furniture and wood 

sector. 

Unit 6.2 Sustainable 

communication strategy. 
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become aware of the environmental impact of a job, and 

its possible contribution to greener economies. 

After finalising the module, participants will acquire new 

and emerging skill needed on the greening job market 

and will know how to implement sustainable 

communication strategies and green marketing 

strategies. 

Unit 6.3 Green marketing in 

wood & furniture sector. 

 

Each module was built with the following structure. 

- An introductory video. 

- A glossary for each unit. 

- The coursebook of each unit. 

- A few case studies. 

- Additional resources to deepen your knowledge.  

- Bibliography. 

 

1.3. The online course 
 

TABLE developed a blended training course based on the EQAVET indicators, namely 

the European Quality Assurance in Vocational and Education Training, to increase 

the quality of VET provision according to the European standards for vocational 

training.  

All courses on the e-learning platform are open resources with free access to every 

learner.  

The target users of this e-learning platform are: 

• Teachers of I-VET schools. 

• Students of I-VET Schools (with a particular glance on furniture sector). 

• Local authorities and decision-makers interested in exploiting the results of 

the project by training civil servants and staff working in the definition of 

economic and social policies. 

• Local sustainability learning centers. 

To access the TABLE platform, please, click here: https://table.learning-platform.eu 

You can also be redirected to the platform through the TABLE e-learning link on the 

project website: https://tableproject.eu 

https://table.learning-platform.eu/
https://tableproject.eu/
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1.4. About the Guidelines 
 

TABLE wants to support I-VET teachers and professional training providers with the 

proper pedagogical guidelines to implement and deliver the online learning 

environment and learning material with an innovative and participative approach. 

Within the guidelines also best practices are presented to support teachers in 

implementing sustainability into their courses (based on the market's needs). 

This guideline will provide teachers best methods to integrate education for 

sustainable development (ESD) in I-VET schools into their daily courses because is 

based on results and feedback offered by participants on pilot tests (internal and 

external) organised by project partners. Also, this guideline will deliver suggestions 

and guidance regarding how to implement Sustainable practices in the wood and 

furniture sector to I-VET teachers. 

The expected impacts of this guidelines are as follows: 

- Increase the capacity of the I-VET organization of initiating reforms that meet 

on one side students’ unemployability (make their professional profile more 

attractive) and on the other side to increase the capacity of the VET centre in 

the field of sustainability. 

- Initiate a holistic approach aimed at the continued transformation of 

educational institutions.  

- Involve the I-VET centres in the commitment to develop innovative solutions 

to lower greenhouse gas emissions and reduce the carbon and ecological 

footprint of the furniture and wood sector. 

- Reach a higher level of engagement with the TGs.  

- Increase knowledge and skills for the TGs to deal with training course delivery 

in formal contests of education.  

- Get to a better integration of the TABLE learning programme into other VET 

organizations. 
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2. INTERNAL PILOT TEST 
 

The Internal pilot testing of course contents took place during activity Learning, 

Teaching, Training Activity (C1 Activity), who was led by UNITBV. UNITBV through 

the Wood Processing and Design of Wood Product Department, Continuous training 

centre of the university and Innovative Technologies and Advances products in Wood 

Industry Research Center (R&D Institute for High-Tech products for sustainable 

development of the university), worked together to train the partners about the 

project topics and to test the first draft of the educational tips in terms of quality 

content and deliver methodology. 

Due to the very serious situation of COVID-19 virus infections in Romania at the end 

of 2021, the project consortium decided to prepare the Internal Pilot Test in a hybrid 

system. Thus, between 11th of January – 13th of January 2022, the UNITBV team had 

organised the event at the headquarters of the Transylvanian Furniture Cluster. 

The hybrid meeting took place by ZOOM platform and with the physical presence 

of two members from the Transilvania University of Brasov (UNITBV). 

 

2.1. Goal of the Internal Pilot Test 
 

The objective of the internal pilot test was to check the clarity of the training 

materials, and to make recommendations for improvement if necessary. Training 

participants were asked to act as ambassadors for the pilot test at the local level, to 

review the learning content and the online learning environment. In addition, 

participants provided feedback on the structure and technical and pedagogical 

details of the training materials to improve the content. 

2.2. Participants 
 

At the internal pilot test, the partners participated with at least 2 participants, at least 

14 participants in total. In total, 28 specialists took part in the Internal Pilot Test.  

2.3. Internal pilot test organization  
 

After each day of training, participants filled in an evaluation survey on the Modules 

presented. After the end of the training, an overall evaluation survey on the 

organisational aspects was filled in by all participants.  
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2.4. Templates for evaluation 
 

The questionnaires for evaluation were based on the guidelines provided in the 

Quality Assurance Plan of the TABLE project, and then improved thanks to feedback 

from the consortium.  

Below we report the template questions used for this evaluation.  

 

2.5. Evaluation of training modules 
 

Module-specific evaluations were based on the following template, which was 

repeated for each single module.  

1. Please indicate your preference from a scale to 1- Very bad to 5- Excellent. 

Please select n/a if you have contributed to the development of this module. 

COMPLETENESS of contents (all relevant aspects 

of the subject are covered and sufficiently 

developed). 

1 2 3 4 5 

CLARITY of contents (the contents are 

understandable). 
1 2 3 4 5 

CLARITY of the English language in the ppt 

written content (spelling, length of phrases, 

expression). 

1 2 3 4 5 

INNOVATIVITY (contents are presented in an 

original and creative way). 
1 2 3 4 5 

 

2. Do you think that there is any missing information? Please elaborate.   

3. Do you think the presented content will contribute to improve knowledge of 

i-VET professionals about this topic? Please elaborate. 

4. Any other comment/suggestion for improvement? 

2.5.1. Overall Training Evaluation 
 

The survey included the following questions:  

1. Please indicate your preference from a scale to 1- Very bad to 5- Excellent 

The agenda of the training was clearly defined 

and adequate to the participants' needs 
1 2 3 4 5 



 

Guidelines for the implementation of Education for Sustainable Development 

into VET courses in the field of furniture and wood 13 

The time allotted for the training was sufficient. 

 
1 2 3 4 5 

The organizers were available for any clarification 

and responded rapidly.  
1 2 3 4 5 

The objectives of the training were clearly 

defined.  
1 2 3 4 5 

Participation and interaction were encouraged.  1 2 3 4 5 

Topics covered from the training are relevant for 

my work/studies.  
1 2 3 4 5 

Materials distributed were helpful (if any). 1 2 3 4 5 

The trainers were well prepared about topics 

presented in training. 
1 2 3 4 5 

The training objectives were met. 1 2 3 4 5 

The training contents do not overlap across the 

different modules/there is some overlapping but 

it is not an issue. (It is understood that each 

module is part of a global educational approach 

but that the modules can be carried out 

independently. Some repetitions are therefore 

inevitable and are intended to ensure the 

learner's understanding.) 

1 2 3 4 5 

The modules presented are consistent. 1 2 3 4 5 

 

2. Do you think you would be able to include the training contents presented 

into the teaching activities of your organisation? What support would you 

need to do that? 

3. Which aspects of the training could be improved?  

4. Which aspects did you like the most? 

5. What did you learn from the training? Share with us your opinion 

6. Would you like to be involved in the pilot activities of the project as a trainer, 

helping us to test the training course with your students?     

YES       NO      I WOULD NEED MORE INFORMATION 

6.1 . If you answered « I would need more information », please give us your 

email so that we can get in touch with you: 

7. Any other comment/ suggestion. 
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2.5.2. Module 1 evaluation - From sustainable development to 

sustainable consumption and production patterns 
 

Module 1 has been evaluated by 14 participants from different backgrounds which 

can be seen in Figure 1. 

 

Figure 1. Professions of participants 

All participants were satisfied about Module 1 in terms of completeness, innovation, 

clarity of contents and English. As it can be seen in Figure 2, all participants gave a 

score of at least 4 for each category. 

 

Figure 2. Evaluation of Module 1 

All participants think that Module 1 has an exhaustive content and there is no 

missing information. Moreover, all respondents agree that the presented content 

will contribute to improve knowledge of i-VET professionals about this topic.  

Overall, there is no suggestions or improvement for Module 1. 

2 2 4 3

11 11 9 10

1 1 1 1

0

10

20

Completeness Clarity of contents Clarity of English Innovativity

Please indicate your preference from a scale to 1- Very bad to 5-

Excellent. Please select n/a if you have contributed to the 

development of this module.

4 5 n/a
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2.5.3. Module 2 evaluation - Climate change, biodiversity, and 

renewable energies – The wood industry at the forefront of 

challenges 
 

Module 2 has been evaluated by 14 participants from different backgrounds which 

can be seen in Figure 1. 

All participants were satisfied about Module 2 in terms of completeness, innovation, 

clarity of contents and English. As it can be seen in Figure 3, all participants gave a 

score of at least 4 for each category. 

 

Figure 3. Evaluation of Module 2 

In general, participants think that Module 2 has a complete detailed content. 

However, one respondent thinks that there is a missing information about the 

connection between related problems and wood industry. Moreover, all 

respondents agree that the presented content will contribute to improve knowledge 

of i-VET professionals about this topic.  

Overall, there is no suggestions or improvement for Module 2. 

 

2.5.4. Module 3 evaluation - Sustainable design in the furniture and 

wood sector 
 

Module 3 has been evaluated by 19 participants from different backgrounds which 

can be seen in Figure 4. 

1 1 2 2

11 11 10 10

2 2 2 2

0

10

20

Completeness Clarity of contents Clarity of English Innovativity

Please indicate your preference from a scale to 1- Very bad to 5-

Excellent. Please select n/a if you have contributed to the 

development of this module.

4 5 n/a
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Figure 4. Professions of participants 

 

Figure 5. Evaluation of Module 3 

Most of participants were satisfied about Module 3 in terms of completeness, 

innovation, clarity of contents and English. As it can be seen in Figure 5, most of 

participants gave a score of at least 4 for each category. 

All participants think that Module 3 has a comprehensive content. However, it might 

be useful to mention about “The Right to Repair” concept and movement, which is 

introduced as a repairability index in France1.  

Moreover, all respondents agree that the presented content will contribute to 

improve knowledge of i-VET professionals about this topic. A participant suggested 

better explanation about the relevance of this content for i-VET students in the 

furniture and wood industry. It could be possible by including more 

diagrams/models in order to improve understanding for Module 3. 

 

 
1 For more information, please refer to the following link.  

1 1 2 22 3 2 1

15 14 14 15

1 1 1 1

0

10

20

Completeness Clarity of contents Clarity of English Innovativity

Please indicate your preference from a scale to 1- Very bad to 5-

Excellent. Please select n/a if you have contributed to the 

development of this module.

3 4 5 n/a

https://repair.eu/it/
https://www.ecologie.gouv.fr/indice-reparabilite#scroll-nav__6
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2.5.5. Module 4 evaluation - Waste management in the furniture 

and wood sector 
 

Module 4 has been evaluated by 19 participants from different backgrounds which 

can be seen in Figure 4. Most of participants were satisfied about Module 4 in terms 

of completeness, innovation, clarity of contents and English. As it can be seen in 

Figure 6, most of participants gave a score of at least 4 for each category. 

All participants think that Module 4 has an exhaustive content and there is no 

missing information. In fact, one participant thinks that there is too much 

information for 10 lessons, and Module 4 is such as a university material. Moreover, 

all respondents agree that the presented content will contribute to improve 

knowledge of i-VET professionals about this topic.  

 

Figure 6. Evaluation of Module 4 

There are some suggestions for improvement for Module 4: 

• Having interactions that people can share ideas, suggestions and criticisms 

that make it possible to increase knowledge of the Module.   

• Certain technical terms might have been explained for people who do not 

have much knowledge in the field. 

• Make some examples of awareness-raising campaigns, such as the European 

Week for Waste Reduction: https://ewwr.eu/  

 

2.5.6. Module 5 evaluation - Impact and use minimisation of 

resources in the furniture and wood sector 

 

1 2 2 22 2
4

2

14 13
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2 2 2 2

0
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Completeness Clarity of contents Clarity of English Innovativity

Please indicate your preference from a scale to 1- Very bad to 5-

Excellent. Please select n/a if you have contributed to the 

development of this module.

3 4 5 n/a

https://ewwr.eu/
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Module 5 has been evaluated by 19 participants from different backgrounds which 

can be seen in Figure 7.  

 

Figure 7. Professions of participants 

The evaluation of the module has been split into Unit 5.1 on the one hand and Unit 

5.2+ Unit 5.3 since these units were developed from two different partners.  

Unit 5.1: Material use 

Most of participants were satisfied about Unit 5.1 in terms of completeness, i 

innovation, clarity of contents and English. As it can be seen in Figure 8, most of 

participants gave a score of at least 4 for each category. 

 

Figure 8. Evaluation of Unit 5.1 

All participants think that Unit 5.1 has a comprehensive content and there is no 

missing information. Moreover, all respondents agree that the presented content 

will contribute to improve knowledge of i-VET professionals about this topic.  

Overall, there is no suggestions or improvement for Unit 5.1. 

 

1 11 1

12 13 12 11

4 4 4 4

0
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20

Completeness Clarity of contents Clarity of English Innovativity

Please indicate your preference from a scale to 1- Very bad to 5-

Excellent. Please select n/a if you have contributed to the 

development of this module.

3 4 5 n/a
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Unit 5.2: Impact quantification & impact monitoring & Unit 5.3: Reporting and 

verification 

Most of participants were satisfied about Unit 2 and 3 of Module 5 in terms of 

completeness, innovation, clarity of contents and English. As it can be seen in Figure 

9, most of participants gave a score of at least 4 for each category. 

 

Figure 9. Evaluation of Unit 5.2 and Unit 5.3 

All participants think that Unit 5.2 & 5.3 have a comprehensive content and there is 

no missing information. Moreover, all respondents agree that the presented content 

will contribute to improve knowledge of i-VET professionals about this topic.  

Overall, there is no suggestions or improvement for the Unit 5.2 & 5.3. 

2.5.7. Module 6 evaluation - Green skills, communication strategy 

and market development in/for the furniture and wood sector 
 

Module 6 has been evaluated by 19 participants from different backgrounds which 

can be seen in Figure 4. 

 

Figure 10. Evaluation of Module 6 

All participants were satisfied about Module 6 in terms of completeness, innovation, 

clarity of contents and English. As it can be seen in Figure 10, all participants gave a 
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score of at least 4 for each category. Moreover, all respondents agree that the 

presented content will contribute to improve knowledge of i-VET professionals 

about this topic.  

Overall, there is no suggestions or improvement for Module 6. 

2.6. OVERALL TRAINING EVALUATION 
 

Overall training has been evaluated by 19 participants different backgrounds which 

can be seen in Figure 11. 

 

Figure 11. Professions of Participants 

All participants were satisfied about overall training. As it can be seen in Figure 12, 

all participants have rated at least 4 for each category. 

 

2 2 1
3 3

17 17 18
16 16

0

5

10

15

20

The agenda of the

training was clearly

defined and

adequate to the

participants' needs.

The time allotted for

the training was

sufficient

The organizers were

available for any

clarification and

responded rapidly.

The objectives of

the training were

clearly defined.

Participation and

interaction were

encouraged.

Please indicate your preference from a scale to 1- Very bad to 5-

Excellent. Please select n/a if you have contributed to the 

development of this module.



 

Guidelines for the implementation of Education for Sustainable Development 

into VET courses in the field of furniture and wood 21 

 

Figure 12. Overall Training Evaluation 

Participants who are teacher/trainer(s) claimed that they would be able to include 

the training contents presented into the teaching activities of their organizations. 

Participants who have different backgrounds think that the course has a rich and 

useful content, therefore they are willing to promote the course. 

According to some participants, training could be improved by using images of 

higher quality, having more case studies, and focusing on these case studies related 

to the topic. Also, one participant emphasized to include FSC (Forest Stewardship 

Council) in one of modules. 

As it can be seen Figure 13, more than half of participants would like to be involved 

in the pilot activities of the project as a trainer. 
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Figure 13. Involving in the pilot activities of the project 

Overall, participants were satisfied with the content and methodology of the 

training. As a further suggestion for improvement, one participant most liked the 

interactive activity in Module 6 and would like to see similar activity for other 

modules.  

 

2.7. Conclusions 
 

In conclusion, training was highly appreciated and found interesting by participants. 

The aspect of proactive and systemic approach for sustainable wood industry and 

forest management has been liked, and practical examples have been found useful.  

Participants have got more familiar with sustainability concept within the wood 

industry, and they expressed that they learn many information and see new aspects 

such as regulative aspect, LCA and online tools about forest management. To 

illustrate what participants have learned, some of comments are given below:  

• “We learned new things about many issues related to sustainability, sustainable 

development, but the most important was the applicability of all this 

information.”  

• “The fact that the wood industry can be improved by implementing a wide 

range of sustainable methods and tools.” 

• “I learned a lot about ecology and how important our decisions and actions are” 

The training was thought to be tremendously rich, and the six modules have 

presented many practical and theoretical information in an educational and 

interactive way, which are essential to current trainings on sustainability, climate 

change, materials, recycling and the proper use of forest resources. Hence, the 
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content will contribute to improve knowledge of i-VET professionals about this topic 

and will be very useful for students.  
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3. EXTERNAL PILOT TEST 
 

3.1. General considerations 
 

The external pilot test was developed by the project partners between April 2022 

and July 2022, with the support of the ambassadors that have participated to the C1 

activity and internal pilot testing. The objective of the external pilot was to check the 

overall consistency of the training materials and the pedagogical impact on I-VET 

teachers outside the consortium.  

The external pilot test was delivered as the WORLD ENVIROMENTAL WEEK. All the 

project partners had organized a local workshop (face-to-face or in a hybrid 

manner), to test the project results with the TGs of the project, while partner from 

Poland (ZSDiL) had tested it in school contexts.  

 

3.2. The external pilot testing 
 

Participants in this activity include students, experts, stakeholders, and educators in 

the furniture industry and environmental sustainability field (Figure 14), which were: 

• VET teachers/trainers of the furniture and wood sector. 

• VET students of the furniture and wood sector. 

• Professionals in the furniture and wood sector. 

• Experts in the furniture and wood sector. 

• Experts in sustainability and/or circular economy. 

 

Figure 14. The profile of participants 

The total number of participants on the external pilot test was 164 and the 

distribution between students and teachers is presented in figure 15. 
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Figure 15. The participants on External Pilot test 

The external testing was organized in different forms such as workshops attended 

by members of the target groups, students, experts, and trainers, respectively 

through classroom teaching activities attended by students and teachers/trainers. 

The event was organized face-to-face but also online in order to have more flexibility 

and also to give the possibility for some experts to participate. Their professional 

feedback was very valuable in evaluating the training materials. 

The training sessions were focused on the presentation of the project, its general 

objectives, its interest in the target audiences, but also its innovative dimension and 

its impacts. The second part of the training focused on the presentation of the 

course modules and the e-learning platform. 

The session ended with a series of questions. After that, the participants were invited 

to fill out the questionnaire in order to collect their feedback on the most important 

aspects as the overall consistency of the training material and the pedagogical 

impact on students, I-VET teachers, trainers or experts.  

The evaluation questionnaires were designed for teachers/trainers/experts and for 

students, in the form of open-ended questions with value scales so that data could 

be recorded both qualitatively and quantitatively. 

The marks are on the scale from 1 to 5, as is presented below: 
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3.2.1. The evaluation process 
 

As can be seen, the feedback regarding the training materials received from students 

and teachers (Figure 17) had very good ratings, the percentage of positive responses 

being over 84% (agree and strongly agree responses). 

 

 

Figure 16. The feedback regarding the Training Materials 

As can be observed in figure 18, the participants considered that the training 

methods used during the pilot test activity were well-designed and appropriate to 

the subject of the teaching materials. Some neutral responses were received 

regarding the distribution between face-to-face and online training sessions. 
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Figure 17. The feedback regarding the Training Methodology 

Overall, the training platform had a good appreciation. The neutral responses were 

given by the participants who attended on piloting when the e-learning platform 

was not ready, therefore it was not presented to the students and experts/teachers 

(Figure 18). 
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Figure 18. The feedback regarding the Training Platform 

The training facilities and resources (Figure 19) were also received a very good 

appreciation, more than 89% (agree and strongly agree responses) on both 

evaluation (students and teachers). 
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Figure 19. The feedback regarding the Training Facilities and Resources 

As can be observed in figure 20, participants considered that the content of the 

training materials was designed appropriately with the project subject. The 

satisfaction level registered for both evaluations is over 90% (agree and strongly 

agree responses). 
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Figure 20. The feedback regarding the Training Contents 

The figure 21 highlights the interest of students and teachers about the content of 

training material which they found more interesting and necessary for improving 

their competences regarding the sustainability in the furniture and wood sector. 
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Figure 21. The feedback regarding interest about the training courses 

A set of open questions were defined in order to obtain the point of view from 

students and teachers, regarding the following aspects: 

What did you like the most about this training course? 

The answers provided were positive. The participants appreciated the teaching 

method, the contents of training materials, and the subjects about sustainability. 
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Hereunder are presented a few responses in order to emphasize the previously 

stated element: 

• I liked the most that we learned how to use the wood resource correctly. 

• The manner in which the courses have been presented. 

• The teaching method and how the information reached to students. 

• The courses have many images, which makes them interactive. 

• I liked the most that the emphasis is again on the development of ECO 

mechanisms. 

• I have learned new information about sustainability. 

• I liked everything I saw and learned. 

• I liked that the subject of the courses was related to design and wood. 

• The way how these activities were carried out. 

• The workshop activities in which were tested the physical and mechanical 

properties of composites. 

• The way in which the courses were structured as well as the interaction with 

the students. 

• All training courses and professor teaching techniques. 

• The manner of organizing and presenting the courses and the online platform 

due to the efficiency of accessing the information. Also, I liked most the idea of 

evaluating the knowledge at the end of each course. 

• I think it is a very complete course, especially for people who are starting in the 

sector. 

• The applicability and case studies. 

• The examples and best practices are very useful to learn what other companies 

are doing. 

• That it is very complete and covers all the needs in sustainability that may be 

needed in a classroom, from the most generic knowledge about environmental 

sustainability to its practical application in the sector. 

• The content is very complete and includes many practical examples. 

• The breadth of content. 

• The fact that it has been translated into several languages. 

• The possibility of being in contact with professionals from other sectors. 

• The platform is quite intuitive, and everything has a very careful design. 

• That the course information is very complete and includes many additional 

resources. 

• This is something new, fresh, totally different. 

• The training contents developed and the additional materials 



 

Guidelines for the implementation of Education for Sustainable Development 

into VET courses in the field of furniture and wood 33 

• The design module and how it is focused. 

• Everything is very complete. 

• There is a lot of material to study and learn more about how to be sustainable 

in the sector. 

• It is valid for students and also for workers. 

• It covers many aspects necessary for my sector. 

• Quality training material. 

• The amount of training resources and very varied topics, from sustainability to 

strategies and green management. 

• The information is scientifically rigorous and offers additional sources and 

references. 

• I think the glossaries and best practices are very useful. 

• I think the sustainable design part can be very interesting for students. 

• The number of additional resources and references have helped me to broaden 

my education. 

• That it shows many different aspects to take into account within the subject of 

environmental sustainability in the sector. 

• The modules are very well spun to be able to understand from the more general 

aspects of sustainability and climate change to how this affects the sector and 

the measures that can be carried out. 

• All in all, it is very complete and covers the needs that we teachers have. 

• That it is an excellent starting point for VET students who want to work in the 

furniture sector or even create their own companies. 

• The news regarding the composite materials used in furniture manufacturing. 

Global warming scenarios. Access to informational links. The contents you can 

use to improve and diversify the existing school curriccula. 

• The methods to manage the waste in the furniture and wood sector, to recycle 

wood waste into creative, innovative products, to manage waste in order to 

transform it into energy. 

• Original approach, presentation of ideas, lesson design. 

• Presentations were concise, and suggestive through images, diagrams and 

useful links to more extensive documentation on a given topic. It is informative, 

useful and necessary material regardless of the field of activity. Emphasis was 

placed on key points to drive discussion and action. The forest/wood is in our 

hands, and it depends on us and our policies to live and work sustainably. 

Is there anything you did not like about this training course? 
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Most of the respondents appreciated in a good manner the training courses and 

they agree are with the current format and contents of the modules. Hereunder are 

presented a few responses in order to emphasize the previously stated element: 

• I liked all training materials. 

• Every module was very interesting. 

• No, everything was interesting, constructive, useful, pleasant. 

• No, there are no negative aspects that need to be mentioned. 

• The topics were well presented to the point. So, I liked them. 

• Some of the additional content was only available in English. 

• I think it would have included more practical exercises, and not just a test at 

the end. 

• Everything was fine. 

• I would have liked to see more practical examples. 

• Some of the modules are too long. 

• Some aspects I already knew from my work, but they will be very useful for 

students. 

• Maybe there should be more practical examples from the industry in all the 

modules. 

• I would have liked to go more in depth on some topics. 

• Some topics were very schematic. 

How do you think we can improve the TABLE training course? (e.g. add or 

remove topics, improve something related to the e-learning platform etc.) 

The responses were constructive, and the participants greatly appreciated the 

training courses. As we can see below, some of them considered the hands-on 

activities very important when it comes to observing and learning about a 

sustainable topic. 

• There is nothing to remove or replace. All courses are interesting. 

• The courses are well designed. 

• I believe that the TABLE training course doesn't require improvements, 

everything is perfectly structured. 

• I don’t have any suggestions. 

• I think that more practical examples, or case studies, would be useful depending 

on the topic. Quizzes are good opportunities for training students. 

• I think it's good like this. 

• In general, it is very good like this. 

• Going deeper into Circular Economy would be an interesting point. 
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• It never hurts to include more case studies and good practices. 

• Information on synergies with other sectors. 

• I think that some of the audio-visual content or graphics could have been 

subtitled or translated into Spanish to help students with their learning. 

• Perhaps adding some more case studies of leading companies in these topics. 

• Periodically updating the additional resources. 

• More practical examples with some explanatory video. 

• Giving it a lot of promotion to reach as many VET schools as possible at 

European level. 

• Perhaps delivering some sessions of the course face-to-face or incorporating 

some practical work. 

• Contact with experts to resolve doubts. 

• I think it is quite complete. 

• Including specific activities that teachers can implement in the classroom. 

• Perhaps including a practical guide for teachers. 

• It's good like this, congratulations for the work. 

Do you think you will be able to include the TABLE training course into your 

regular teaching activities? 

The feedback provided by teachers/trainers showed that the training materials are 

very useful for them, and they will include them in their own course content. 

Hereunder are presented a few responses in order to emphasize the previously 

stated element: 

• Yes, I would. 

• Sure, this course has improved and increased my knowledge of the subjects 

covered. 

• Yes, I think some of the presentations can help us in our classes. 

• Yes, I think these materials can be useful to use with students. 

• I am not a teacher but in my consulting activities I could do it. 

• Yes, some of the modules for sure. 

• Yes, I will improve the content of my teaching course " The protection of work 

and environment". 

• Yes, it will definitely be a very useful teaching material in my teaching activity. 

• Yes, it is a useful resource for teaching. 

• Of course, they are interesting and useful information that deserves to be 

shared with students.  
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What else do you think it could be done to further support teaching 

sustainability in the furniture and wood sector to students? 

The respondents give a various of answers which will be improve the future courses 

about sustainability. Hereunder are a part of those responses: 

• Catching the attention for those which are involved in sustainability. 

• I believe that these contents are important for students, but also for those who 

work in the field of wood exploitation which should also be informed and 

trained. 

• The permanent information about the new challenges of a sustainable 

management in the wood processing sector. 

• Taking over the main ideas of this project in the other specialized courses. 

• Taking them to companies to see first-hand how the concept of sustainability 

is incorporated in a practical way. 

• We need these types of courses to be part of the FP programs in wood. 

• Offer real situations where they can see how the whole process of recycling and 

use of different recyclable materials is carried out. 

• Above all, making teachers aware of the importance of including this type of 

content and companies aware of the importance of adopting measures with a 

real commitment and not just for marketing purposes. 

• Training in games format in mobile Apps. 

• Through courses like these, which help them to understand the need to apply 

sustainability strategies in a global way in all processes of a furniture company. 

• Showing them success stories in this area. 

• More practical training in this sense. 

• Explaining contents in a more practical way and with real examples. 

• Include this type of training in vocational training, as well as more awareness 

on the part of company managers. 

• Blended education. 

• Offering them quality training, such as this course. 

• Promoting responsible education and sustainable consumption from a young 

age so that it can be transferred to all sectors and spheres of life. 

• Offering them the opportunity to work more closely with companies from the 

very beginning. 

• Offering them courses like this in the classroom. 

• Explaining practical examples to them. 

• Getting them interested in the subject. 

• Offering us courses like this so that we can expand our knowledge. 
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• I think this course is enough. 

• With on-site visits to companies and real practices. 

• Updating project information as new environmental legislation is passed. 

• Continue to show case studies, visits to model companies. 

• Offering them courses like this one. 

• Teaching them these types of courses and emphasizing their importance in 

class. 

• Making them see the importance of acquiring new knowledge because the 

future of the sector depends on them. 

• Media campaign to make people aware of the need for sustainable 

development. 

• Including this type of content as compulsory in vocational training. 

• Congratulations to those who produced the training materials and additional 

materials and made them accessible to all. 

Is there anything else you would like to share? 

At the end of the questionnaires, the participants were invited to share any other 

comments regarding the TABLE courses. Here are some of their answers: 

• Everything was OK. 

• I enjoyed participating in this course. 

• There is a certain usefulness of the contents. 

• Thank you for the opportunity to participate in this training course! 

• Congratulations to the developers of this course. 

• Although it is an online course, you should bet on practical and face-to-face 

sessions. 

• Congratulations on the project, the result is very good. 

 

3.3. Conclusions 
 

The external validation phase was very productive and generated a lot of interest 

among the participants.  

- The experts have confirmed the real relevance of the organization and of the 

content of the modules. They also have found that each module provided 

pedagogical complements compared to more traditional and technical 

modules. They appreciated the global and systemic approach which makes it 
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possible to understand the interactions very quickly across the entire timber 

value chain.  

- The experts appreciated some modules/contents that were usually not 

sufficiently covered in the traditional technical curricula, such as climate 

issues, sustainable development, and the circular approach as well as specific 

issues such as communication, employment, and labelling. They have 

confirmed their interest to reuse the material produced in the modules they 

are teaching. 

- Teachers/trainers are interested to include in their own teaching courses, 

information that they found in TABLE modules. 

- The feedback provided by teachers/trainers showed that the training 

materials are very useful for them.  
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4. BEST PRACTICES 
 

The results of both pilot tests (internal and external) had as a goal to improve the 

course content in order to provide teachers best methods to integrate education for 

sustainable development (ESD) in I-VET schools. The received feedback from 

students and teachers/experts showed that the objectives of the testing were 

reached. The training materials will help the students, teachers, trainers and any 

other specialists and experts to learn more about sustainability in the wood and 

furniture field. 

In the next chapter, 18 best practices will be presented about the project topic, which 

will support and will inspire the students to take part in the courses related to 

sustainability in the field of wood and furniture. The results of training materials 

developed by the TABLE project are reflected through these best practices, which 

are implemented in wood and furniture companies as well as in research activities. 

Thus, the following best practices will show the successful actions that some 

companies have fulfilled, by applying the principles of sustainability described in the 

training courses. 

 

4.1. Best practices from wood and furniture companies, 

associations and official institutions 
 

The following examples revealed some best practices applied in wood and furniture 

companies, association, interprofessional organization from different countries 

(France, Italy, Germany, Spain, Romania and Poland).  

4.1.1. SHAREWOOD 
 

https://www.share-wood.fr/  

 

SHARE-WOOD, which is part of the French Focus Group, is an innovative third-party 

space dedicated to woodworking. This association, created in 2017, opened its 

workshop in 2019. It considers wood as one of the major levers to meet the 

challenges of waste recovery, population mix, cooperation in operation and 

https://www.share-wood.fr/
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professional development. Its mission is to support individuals, craftsmen, and 

groups to make and realize their projects. The workshop covers 1500 square meters 

and is structured in three spaces for operational work, storage, and collective life. 

Beyond the technical conditions that SHAREWOOD offers, the challenge is to create 

and develop an environment of mutual support in which people can learn from each 

other and share their experiences and enrich each other while developing their 

knowledge on the use of wood. This atmosphere is facilitated by the daily presence 

of a team of teachers who are attentive to the needs of the members and whose aim 

is to stimulate them in their exchanges and personal involvement. 

SHARE-WOOD is committed to meeting four challenges daily:  

- The environmental challenge of waste reduction. 

- The social challenge of mixing populations. 

- The social challenge of cooperation in the operation. 

- The economic challenge of supporting professional development. 

 

The workshop allows SHARE-WOOD to address all the issues related to the 

development of wood resources in a sustainable and inclusive manner.  

Figure 22 shows a view of the workshop. The total number of workstations available 

simultaneously is 35. The machines allow for cutting, drilling, assembling the 

materials, and applying the finish. The collective spaces are composed of a reception 

area, a design area with drawing table and library.  
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Figure 22. View of the Workshop 

4.1.2. PROVENCE-ALPES COTE D'AZUR REGIONAL CHAMBER OF 

TRADES AND CRAFTS 

  
https://www.cmar-paca.fr/  

 

 

The Provence-Alpes Côte d'Azur Regional Chamber of Trades and Crafts (Chambre 

des métiers et de l’artisanat (CMA)) which is part of the French Focus Group, aims to 

ensure the representation and development of the craft trades on a regional level. 

It relies on departmental delegations to ensure proximity with the various parties.  

Different fields characterize the activity of CMA (service offer to companies, 

continuing education, prospective, consultation and many others). The work carried 

out by the CMA is based on various major pillars such as: 

- Educational learning. 

- Entrepreneurship in the craft industry. 

- The management and security of craft activities. 

- The commercial development of the craft industry. 

- The development and transmission of businesses. 

These different fields of activity are fully involved in the development of activities 

related to the wood industry. Indeed, the development of activities related to the 

development of the wood resource is one of CMA's key missions. Through these 

different fields of activity, CMA encourages companies and actors who work on the 

recycling of wood, its energy recovery, and its cultural enhancement. It offers its 

services to many actors in the wood industry (those responsible for production, 

collection, and processing as well as recycling). 

The activity of CMA on the valorization of wood resources is based on the 

development of the activities of cabinetmaking and sometimes furniture in addition 

to professional training and capacity building. To do this, it encourages learners to 

train in the manufacture of furniture while considering a life cycle approach and the 

valorization of waste. The actions carried out by CMA aim to work towards the 

development of this heritage.  

https://www.cmar-paca.fr/
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CMA has, for example, launched campaigns to help professional craftsmen and 

restorers of the heritage specialized in wood. It supports furniture restoration 

campaigns to promote the skills and know-how of craftsmen. It supports numerous 

workshops on the valorization of wood and encourages the actors to communicate 

on these subjects. 

 

4.1.3. FIBOIS SUD PROVENCE-ALPES-CÔTE d’AZUR 
 

https://www.fibois-paca.fr/  

 

 
 

FIBOIS SUD is the interprofessional organization of the forestry and wood industry 

in the Provence Alpes Côte d'Azur region. It represents and gathers all the public 

and professional organizations of the regional wood sector. It carries out projects to 

promote the economic development of the wood sector while respecting 

sustainable development and the various functions of the forest in a systemic way. 

FIBOIS SUD's primary mission is to work alongside the stakeholders in the sector to 

boost forestry activity and to promote the use of wood materials in the Provence-

Alpes-Côte d'Azur region. Three fundamental objectives characterize the activity of 

FIBOIS SUD: 

• To increase the mobilization of wood, to meet the growing needs of regional 

users, in compliance with the sustainable and multifunctional management 

of the forest.  

• To develop the use of wood in all its forms and to seek a better valorization 

of the resource, through innovation. 

• To increase the added value created in the territories, by promoting the 

processing of wood by regional companies. 

The different fields of action concern the protection of the regional forests, the 

harvesting of wood, its transformation, the construction of wooden buildings, the 

use of wood as an energy resource and the valorization of training.  

FIBOIS SUD also works on the publication of numerous documents such as activity 

reports on the region. Their goal is to propose a systemic and circular approach to 

wood to work towards the valorization of the whole sector. 

https://www.fibois-paca.fr/
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Moreover, FIBOIS SUD works and acts a lot on the question of professional training. 

The trades, the techniques, the organization, the environment of the forest-wood 

sector are in perpetual evolution. The continuous professional training is an essential 

tool for the professionals of the sector to adapt, evolve and maintain their 

competitiveness.  

FIBOIS SUD Provence-Alpes-Côte d'Azur is at the service of companies and actors 

of the forestry-wood industry and thus ensures a mission of development of skills 

of actors this sector.  

Since the beginning of 2019, FIBOIS SUD is a training organization and holder of the 

Datadock quality label which allows trainees who attend training courses to obtain 

a charge from the Competence Operators (OPCO) [OPCOs are approved official 

bodies responsible for supporting vocational training].  

The trainings proposed and supported by FIBOIS SUD concern many aspects related 

to the valorization of wood. They are related, for example, to the construction of 

wooden buildings; the insulation to reduce noise of wooden constructions; the 

prevention and the treatment of biological pathologies of wood; or the stakes of 

safety which concerns the resource.  

This circular and systemic approach is particularly relevant regarding the wood 

sector with companies of very different sizes and very complex and numerous 

professions. 

4.1.4. LABOR LEGNO - ITALIA   
 

www.laborlegno.it  

 

 

"We know the wood and we have been taking care of it for over 40 years". Labor 

Legno is a leading Italian company in the production of parquet flooring. Its 

production facilities cover an area of 25,000 square meters, 5,000 of which are 

covered.  

“We choose forests that are guarded with respect for the environment”. Labor Legno 

directly handles the research and import of its materials, thus certifying their origin. 

With the utmost care and in compliance with environmental standards, it selects its 

wood only from legal sources and from forests that are managed in a correct and 

http://www.laborlegno.it/
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responsible manner. It adheres to the two main material certification systems, the 

FSC® and PEFC™ program. 

“Our work rhythm is marked by the natural cycle of the tree. We care for our product 

at every stage of its life, from the trunk to the floor”. Labor Legno handles the 

production and marketing of its products. For goods created in-house, each stage 

of processing takes place within the company itself. Labor Legno takes care of the 

storage of the logs, the sawmill, the production, the painting, the finishing, and the 

shipping.  

The same quality guarantee is certified in the products that Labor Legno buys and 

sells, thanks to a direct relationship with the producing companies. In this way, the 

entire range of Labor Legno products is reliable, durable and complies with the 

strictest quality standards. 

The organization has always paid the utmost attention to its raw materials and to 

the use of wood whose origin is verified to avoid controversial sources. The respect 

of these systems allows Labor Legno to assure its customers of the origin of the 

wood certified in full respect of the environment and its renewable resources. 

 

Figure 23. Labor Legno Workshop 

The choice to adopt one scheme rather than the other is given exclusively by the 

availability of raw materials on the market. Certification represents a strategic tool 

to increasing consensus and visibility around the company's products and processes, 

contributing, at the same time, to a rational use of the non-renewable sources of 

our planet. 
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The contribution of employees and collaborators to achieving and maintaining this 

objective is decisive, so management requires the maximum involvement of 

everyone. 

The organization therefore intends to: 

• Place the greatest emphasis on the use of wood from renewable sources in 

full compliance with applicable regulations. 

• Train and educate all levels of personnel to achieve the highest quality 

performance tenors and the involvement of all the human resources of the 

plants, pursuing the constant improvement of professionalism and sense of 

responsibility. 

• Ensure that external collaborators involved in the Organization's activities 

adopt management criteria in line with the principles of this Policy. 

    

Figure 24. Furniture Manufacturing (Labor Legno) 

4.1.5. FANTONI 
 

www.fantoni.it  

 

 
 

Fantoni Wood Based Future Group is a world leader in the production of MDF and 

chipboard panels, laminates and melamine papers, office systems and sound-

absorbent systems. The companies of the Fantoni group  (Fantoni, La-con, Lesonit, 

Patt, Inter-Rail) work synergically, sharing the same philosophy and values.  

• A solid industrial organization that looks to the future.  

http://www.fantoni.it/
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• A group of businesses with deep local roots, driven by a global vision.  

• An integrated system that strives for quality at every step, from self-

generated energy to logistics, from design to application of the product.  

• A considered approach to sustainability and a precise paradigm for 

operations: the circular economy.  

• Constant investment in research and in the development of processes, 

systems and products.  

• A passion for architectural and design culture, expressed on a constantly 

growing industrial campus.  

Sustainability is their lodestar. Over the last decades, an investment policy has 

allowed Fantoni to grow, improving its energy efficiency and reducing its 

greenhouse gas emissions. Its continuous commitment to research has also allowed 

them to increase the use of recycled resources and ecological processes, creating 

sustainable products that are safe for people's health. 

Fantoni is founded on solid values such as responsibility, transparency, fair business 

practices, safety, respect for the environment and the territory, promotion of people 

and their skills. Recognizing and developing skills, clearly assigning responsibilities, 

controlling procedures, ensuring the health and safety of our premises are top 

priorities for all the companies in the group. 

Fantoni represents an advantage not only for the company itself but also for the 

environment. 

 

y Figure 25. Fantoni production workflow 
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The Group has chosen to integrate and manage all functions of the entire supply 

chain in-house. Energy and raw materials, semi-finished and finished products, 

logistics and design: each aspect is part of their global strategy based on autonomy 

and direct quality control. 

This approach offers considerable advantages for both the company and the 

environment. With synchronized and flexible work processes, they can not only 

optimize turnaround times and keep costs down, but more importantly, they can 

use energy and materials efficiently, which helps reduce environmental impact. Self-

generated energy from renewable sources is the cornerstone of the Fantoni Group's 

vertical integration, which invests in every step and process.  

The wood-based raw materials are entirely processed within their own companies. 

MDF and chipboard panels, with unfinished or coated surfaces, are produced with 

adhesives produced in Osoppo, and partly used to produce office furniture, as well 

as melamine papers and laminates. Soundproofing coverings for interiors are also 

produced from MDF panels. 

Integration is also the guiding principle of Fantoni's product development office, 

which takes a holistic approach to all aspects of design: from products to 

workspaces to customer interiors.

 

 

Figure 26. Fantoni Complex 
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4.1.6. SAIB  
 

www.saib.it  

 
 

“Since 1962 we have grown.” SAIB is currently one of the main Italian producers of 

raw and melamine particleboard: a result obtained thanks to the systematic 

investment in avant-garde and eco-sustainable technological systems, capable of 

guaranteeing products of the highest quality levels in full respect of the environment 

that hosts us. Their production site covers 600,000 square meters, 65,000 of which 

are covered.  

At SAIB, doing business means constant innovation with special attention to future 

generations. In the complexity of the contemporary economy and society, SAIB 

intends to play a particular role: they reuse a noble material and give it a new life in 

a circular logic. 

  

Figure 27. SAIB products  

Rewood is a positive example of a project led by SAIB on the valorization of wood 

resources: from the collection to the production of an ecological panel, through the 

durability of the furniture in our homes.  

In its daily work, SAIB tackles a huge problem: the disposal of used wood, destined 

for landfills or incinerators, and not just recently since they were among the first in 

the world. For 27 years, the company has been recovering wood from Italian and 

http://www.saib.it/
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European waste collection and transforming it into durable panels for wardrobes, 

beds, kitchens, tables, and other furniture for life. 

Taking care of the environmental heritage and natural resources is not a legal 

obligation, but a choice on the part of SAIB based on the following values:  

• A resource available for all.  

• A protection of the environment that does not limit the possibilities of 

growth. 

• A production process that combines innovative thinking and technology. 

 The aim of this project is to produce an honest, ecological product, designed to 

improve the quality of life in the habitat, mainly urban, of the current society. 

 

Figure 28. SAIB floors 

By embracing the values of the circular economy and through the virtuous use of 

technology, SAIB rids used wood of iron, aluminum, stones, glass, sand and fabrics 

and gives it new life. Particleboard made from reused materials sends a clear 

message to the furniture industry and interior designers, a choice that is both 

understated and rich. Rewood is an added value to the world of interior design, to 

people and to the environment. 

4.1.7. Rauch Möbelwerk GmbH 
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https://www.rauchmoebel.de/ 

 The main objective of Rauch is sustainability and protection of the environment as 

well as quality standards for its customers. For this reason, Rauch furniture wear 

multiple certificates (see below), with a sustainable production 100% "Made in 

Germany”. To produce the wood-based materials, they only use unpolluted, fresh 

weak and broken wood from domestic sustainable forestry operations. For this, 

Rauch was the only medium-sized company in the furniture industry to be awarded 

the German Sustainability Award. 

Rauch follows the principle "from sustainability strategy to sustainable corporate 

strategy" with the aim of producing socially and ecologically sustainable products 

affordable for everyone. This includes sourcing wood exclusively from regional, 

sustainably managed forests and ensuring that all production is CO2-neutral.  

To this end, the company takes an integrated view of the wood-based materials and 

bedroom furniture sectors and closes the loop for all material flows including 

recycling in the production process.  

It invests, for example, in energy and environmental protection measures at all sites. 

Waste wood and wood waste are 100% recycled into the production process. 

Rauch only produce their furniture to order. That means they only produce what 

customers have ordered. They have no warehouse. In this way they guarantee that 

no goods have to be disposed of at the end. 

They only use unpolluted, fresh weak and broken wood from local, sustainable 

forestry to produce their chipboard. The raw material comes exclusively from 

regional forests within a radius of 200 km from the Bavarian company headquarters 

in Markt Bibart. They only use water-based paints, high-quality emission-free 

decorative foils and harmless solid wood for low-emission and harmless furniture. 

They regard residues and leftovers from primary production as a resource. They 

continue to use chip residues that accumulate during their chipboard and furniture 

production to generate energy. In addition, they collect around 80 tons of waste 

wood every year for recycling, process it in a complex manner and use it to generate 

thermal energy. 

https://www.rauchmoebel.de/
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Figure 29. Sustainability in Rauch products 

Social commitment is also part of the corporate culture. As a family business in a 

rural region, Rauch assumes social responsibility and is involved in a wide variety of 

areas - with hand and heart. For example, through its free public zoo. 

 

4.1.8. Wood Loop 

https://www.cbm.nl/dienstverlening/innovatie/wood-

loop/ 

 

 
 

Wood Loop is an innovative organization that enables every wood processor, 

retailer, and panel material producer to recycle MDF and chipboard easily and 

affordably. 

https://www.cbm.nl/dienstverlening/innovatie/wood-loop/
https://www.cbm.nl/dienstverlening/innovatie/wood-loop/
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Like the waste management companies, Wood Loop disposes of residual wood. The 

reason that Wood Loop participants' waste wood produces far fewer carbon 

emissions is because it intelligently organizes the roles and logistics in the recycling 

cycle. 

 

 

     

Figure 30. The Wood Loop method 

Every year, 635 kilotons of wood are consumed in the Dutch furniture sector. 20% 

of this (mostly MDF and particle board) is lost during the production process. CBM 

developed Wood Loop to get companies involved in recycling material to create 

new products. In the App companies indicate when their crate is full and ready for 
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collection. For every full crate you turn in, you get an empty one in return. In the 

crate (Europallet size) fits 1m³ of wood. Converted is that's about 360kg of secondary 

chipboard or 410kg of MDF. 

Wood Loop's recycling cycle burdens the environment less than the conventional 

cycle. Because the waste is separated at the source, a larger proportion of the wood 

residues can be reused. In addition, the Wood Loop recycling cycle has fewer 

transport movements. 

The steps of the cycle are: 

1. Sort chipboard and MDF 

2. Collection with return shipment 

3. Separate returns 

4. Bulk transport of chipboard and MDF to processing companies 

5. Processing circular raw materials 

6. Production of new MDF and chipboard 

7. New Products. 

4.1.9. Fama Sofás  
 

https://famasofas.com/ 

 

 

Fama is a Spanish family business with 50 years of experience in the sector; they 

export 70% of the production and they sell in more than 70 countries around the 

world. The production is carried out entirely in Spain, in their factory located in Yecla 

(Murcia). They have one of the most technologically advanced plants in the 

upholstery sector worldwide, which they merge with the know-how of their 

craftsmen who carry out all the manual sewing and upholstery processes. 

In February 2022, Fama obtained the “Zero Waste” certification from AENOR. This 

certification guarantees that more than 90% of a company's industrial waste is 

recovered. This means that this waste does not end up in a landfill, but it has a 

second useful life, either reusing it, creating new raw materials or crushing it to get 

solid fuel. 

This is a very important certification for Fama, since the 99.985% of the waste 

generated during the last 8 months has been given a second useful life and has been 

prevented from going to a landfill. 

https://famasofas.com/
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Since they obtained the ISO14001 certification of environmental management 4 

years ago, Fama has been committed to reducing the amount of industrial waste 

that went to landfills. In Fama, caring about the environment and reducing waste 

has been something that has been in their DNA for decades, but efforts have been 

intensified in the last ten years. In the last few years, they have had to change some 

on their production processes in order to be able to obtain this waste reuse data. 

  

  

  

  

  

Figure 31. Sustainability procedures and products in Fama 

One of the most important challenges has been the management of the waste 

generated in the fabric cutting machines, since previously these machines generated 

industrial waste, and now, with the changes made, the waste has been segregated 

so that it does not end up in any landfill. Thanks to this new project it has been 



 

Guidelines for the implementation of Education for Sustainable Development 

into VET courses in the field of furniture and wood 55 

possible to obtain the certificate and achieve these incredible figures. A project that 

has not gone unnoticed and for which Fama has been selected among the "101 

Business Examples of actions #PorElClima (climate actions)". This recognition serves 

as an incentive to continue working on reducing the impact on the environment, 

thanks to the performance of small actions. 

4.1.10. SaveMob– Romania 
 

https://www.savemob.ro/  

 

 

 

SaveMob Group ran the “Recycling by Reconditioning” CSR program, an 

educational program created to support the preservation of old objects and their 

reintroduction into the current circuit. The CSR program was carried out for 4 

months, in Bucharest, and will be extended in the future to other large cities. The 

CSR project "Recycling through reconditioning" was supported by 13 media 

partners. 

The "Recycling Through Refurbishing" social responsibility program had two 

educational components: 

• The first educational component involves raising awareness about recycling 

and remanufacturing old furniture and sending media and the public 

informational materials about furniture remanufacturing, workshop photos, 

and tips for using and modifying old furniture.  

• The second educational component, "The Secret Life of Our Furniture," 

includes writing emotionally powerful stories for readers and offering them 

free of charge for publication to the project's media partners during the 

project. 

https://www.savemob.ro/
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Figure 32. Savemob recycling process 

Furniture recycling protects the environment by reducing the demand for wood, 

metals, and plastics, avoiding dumping large amounts of waste in landfills and 

reducing carbon emissions associated with furniture manufacturing. Recycled wood 

has the advantage of a lower moisture content (about 20%) compared to new wood 

(about 60% to 70%), which leads to greater durability.  

Old wood is very expensive because it cracks very hard (it is already very dry). For 

these reasons, recycling furniture through reconditioning is very valuable and 

involves repairing an object and putting it back into circulation, sometimes adapting 

it to modern furniture. At the same time, the appearance of the furniture can be 

changed by reconditioning, even if it is scratched or has lost its luster. 

https://www.youtube.com/watch?v=Xc-odD5HBg4&t=1s
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Figure 33. Furniture renovation by Savemob 

Created in 1993 and located in Bucharest, on Bd. Timișoara no. 104 E, SaveMob 

Group comprises 3 companies with different fields of activity: SaveMob:  

• The largest workshop for restoration/refurbishment of furniture and heritage 

objects, Engineer Moving.  

• Professional services for moving and transporting objects from cultural 

heritage and Depozitare-ieftina.ro 

• Disassembly, packaging, transport, and mobile storage services in special 

boxes. During 2018, over 2500 pieces of vintage furniture were reconditioned 

and restored, 25% more than in 2017. 

 

4.1.11. Nord Arin – Romania  
https://www.Nord Arin.com/  
 

We love wood and we have a deep respect for its home. Forests are a forever source 

of inspiration for our team of designers and engineers, and they hold a special place 

in the history of our family business.  

Nord Arin has been passionately working with wood for five generations, spanning 

over a century. 

Today, Nord Arin is more aware than ever of our collective responsibility to the 

environment and must encourage us to minimize our impact on natural ecosystems, 

as well as maintain a low carbon footprint. As of October 2021, Nord Arin has 

launched an extensive planting program, which allows Nord Arin and its customers 

to plant a sapling for every piece of furniture sold.  This initiative aims to help reforest 

and preserve the beautiful forests of Romania. The actual planting of the saplings is 

done during the planting season, in the spring and fall in areas affected by 

deforestation in Romania (Figure 34). 

https://www.nordarin.com/
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Figure 34. Poster for reforestation by Nord Arin 

They harness green energy 

Nord Arin makes considerable efforts to harness renewable energy in their business, 

in parallel with the development of innovative furniture designs. 

For several years, the company has been producing all thermal energy in-house, 

from waste wood. It recently completed the installation of 360 solar panels on the 

main warehouse at the Preluca production site, which will cover a significant portion 

of the factory's monthly electricity consumption (Figure 35). 

 

Figure 35 – Solar panels facilities (Nord Arin complex) 

Use of eco-friendly materials  

The wood used in Nord Arin's furniture is handpicked from sustainable sources and 

trusted suppliers, exclusively from Romania, thus reducing the pollution caused by 

long distance road transport. 
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Nord Arin's R&D department is constantly researching and working on furniture 

concepts that combine wood with sustainable and recycled materials. The company 

finishies most of their products with low VOC oils. 

 

 

Figure 36. Example of the R&D work (by Nord Arin) 

Alongside the new 2021 collections and product designs, Nord Arin is introducing 

water-based bio coatings to our portfolio of permanent finishes, available for the 

entire Nord Arin product range. The new bio coating to be introduced in Milan in 

September 2021 is obtained from organic waste and is a high-performance, 

chemical, and light resistant finish. 

They recycle 

Nord Arin often salvages logs with apparent mismatches, but with a lot of character, 

that would otherwise be thrown away. They then try to find a new use for them and 

give them a second life. 

Figure 37. Reuse of woods with apparent mismatches 

Nord Arin is exploring new ways to reuse the wood pieces from the wood selection 

process. They are experimenting with introducing reconditioned wood waste into 

future sustainable furniture, mainly for decorative and aesthetic purposes. 
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The company has implemented a strict procedure for selective waste management 

throughout the production of facilities. However, it is constantly striving to 

implement new measures to support recycling processes and, in the long run, reduce 

the exploitation of natural resources. 

 

4.1.12. The Plus — the world’s most environmentally friendly 

furniture factory 
 https://www.theplus.no/en/the-plus/concept  
 

Together, Vestre and BIG have created an entirely new typology, where people, 

production, technology, architecture, and nature are completely integrated with 

each other. 

The Plus is conceived as the direct translation of logistics into architecture. The four 

production areas – the color factory, the wood factory, the assembly department, 

and the warehouse – are arrayed around a central courtyard that forms the very 

heart of the building. The geometry provides an open and efficient workflow, while 

allowing all four wings of the factory to be in direct contact with the forest. At the 

center of the building lies the experience center, which provides 360-degree views 

of the whole production process. 

Direct contact with the forest 

Because the junction between the factory’s four wings needs to accommodate all 

production-related traffic smoothly and efficiently, it has been designed in the shape 

of an indoor roundabout. This leaves space for an open-air central courtyard where 

Vestre can showcase the latest furniture collections through every season of the 

year. A colorful staircase leads visitors and employees up to the experience centre 

and office. 

By cleverly raising one corner of each wing of the factory, architects have created a 

view from the roof that alternates between the forest canopy and the production 

halls. 

The view from the roof shows how the factory's propeller-like wings form a 

reciprocal system that creates not only a logistical hub, but a structural nexus. The 

four wings will have a 21-metre, free-spanning glulam frame construction. A 3-

metre-wide braced service corridor will house the technical infrastructure and 

provide structural stability for each wing. Ducts in the plant floor will carry electricity, 

https://www.theplus.no/en/the-plus/concept
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compressed air and ventilation to the machines involved, keeping this infrastructure 

as hidden as possible. 

To add a sense of playfulness to the factory, each machine is coated in one of 

Vestre's RAL colors, which spill out over the floor to create an archipelago of colors 

that links back to the central roundabout. Since each factory wing has its own color 

code, this mapping of the machinery provides an orientation system in an otherwise 

completely symmetrical space. With this visual reference, it is easy to identify, trace 

and explain the workflow. Vestre wants to create a new perception of what 

manufacturing looks like and, as part of that, the colors are intended to be 

particularly appealing to children. 

The Plus is truly a factory in the forest. Great efforts will be made to keep the trees 

as close to the building as possible. The building’s façade material is charred larch 

timber cladding. The method is to make the tree almost maintenance-free and is 

also fire and fungal retardant. This is also a subtle reference to local history. The first 

immigrants who came to Magnor from Finland in the 17th century were known for 

their productive slash-and-burn agriculture. Portions of the forest were burned 

down, and grain sown in the ashes. 
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Figure 38. The Plus complex  

The area surrounding the factory will be kept completely open to the public. There 

will be no fences or closed-off areas. They hope that hikers will make active use of 

the park and even pitch their tents close to the factory. In this way, The Plus 

represents a tribute to Norway's traditional ‘right to roam’. 

 

4.1.13. Pfleiderer 
 

 

 

Pfleiderer Polska (Figure 39) is a company designing high-quality wood-based 

panels, with outstanding expertise in decorative surfaces, customer-oriented service 

and a constant focus on economic, ecological and social sustainability. 

    

Figure 39. Pleiderer complex  

As the largest recycler of post-consumer wood in Poland, Pfleiderer is constantly 

increasing its share of recycled material in their production process (Figure 46). All 

plants, currently use about 20% of recycled material. About 50% of this is waste from 

other branches of the wood processing industry. The remaining part is Roundwood, 

but even in this case, they process the material whose quality does not allow to use 

in the manufacture of large wooden elements intended for use, for example, in the 

construction industry. 
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Figure 40. PEFC certification  

Pfleiderer sources its wood from certified forests. Choosing FSC or PEFC certified 

products guarantees that the wood used in the production process comes from a 

legal source and that its acquisition has not had a negative impact on the 

environment. It is a good idea to make conscious purchasing decisions and look for 

eco-labels on the products you choose. 

In addition, to ensure awareness among younger children, they have created 

"EcoStories," comic books that present the secrets of the production process, from 

the source of the raw material to the final production (Figure 41). 

 

Figure 41. “EcoStories”  

Zero waste 

Pfleiderer strives to optimize its production to make the most efficient use of 

valuable raw material. 80% of the post-production waste generated in the 

production process is returned and reprocessed. Some of it is used to generate the 

heat consumed in our plants.  
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Energy 

In recent years, they have reduced energy consumption in the facilities by 20%. This 

is difficult because they have clearly increased production volume over the same 

period. However, the challenge is worth it.  

Air 

Thanks to many activities, both in terms of investments and organization, they have 

managed to reduce the level of carbon dioxide emissions by almost ¾ in all their 

plants. This is an ongoing process, which is mainly influenced by the industry. The 

company invests in new technologies, modern energy sources, efficient 

management of our vehicle fleet, etc.  

Eco-design 

Pfleiderer includes many reproductions of endangered wood species and species 

that are no longer on the planet. With today's digital technology, the pattern of the 

wood can be reproduced so faithfully that in some cases it is difficult to tell if you 

are dealing with a natural product or a reproduction.  

 

4.1.14. Silva Recycling  

 

The company was founded in 2001 and deals with the collection and processing of 

wood waste for plants producing wood-based panels. Thanks to nine warehouses 

located all over Poland, they can reach every customer in the country. 

Silva Recycling has a wide range of vehicles and specialist equipment, including 

mobile chippers, which allow the supplier to shred wood waste. 

Operation of the waste management system by SILVA Recycling includes: 

• Delivery of waste containers. 

• Monthly reports with the amount and type of waste collected. 

• Registering the amount of waste in the national register. 

• A guarantee of continuity of the waste collection.  

• Possible shredding of waste at the customer's site. 

To protect the environment, Silva has for many years implemented the European 

"No-waste Union" program, which promotes the recycling of wood. The EU program 
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recommends that enterprises produce in the so-called Circular Design with as little 

waste as possible and with the reuse of those generated in the production process. 

Recycling wood, which is used to produce wood-based panels, is post-consumer 

wood (e.g., pallets, wooden packaging, etc.) and, at the same time, a raw material, 

classified by the legislator into seven groups (Figure 42). Wood is, among others free 

of impurities and shredded in special devices into wood chips. 



 

Guidelines for the implementation of Education for Sustainable Development 

into VET courses in the field of furniture and wood 66 

 

Figure 42. Production of wood-based panels (by Silva Recycling) 

Controls of this raw material are subject to strict rules and are carried out at several 

stages within the company as well as by public institutions designated for this 

purpose. Wood chips obtained in the recycling process do not differ in quality from 

the raw material obtained from round wood. It is used to produce high-quality and 

environmentally friendly chipboard. 

The largest furniture manufacturers in the world require manufacturers of wood-

based panels to declare that the share of recycled material in the production of 

panels will be at least 70-90% in the coming years. This means that purchases of this 

raw material should be intensified also outside Poland. Recycling is a big saving and 

an ecological benefit. Drying post-consumer wood requires much less energy than 

drying round wood chips from the forest, because it contains much less water. Such 

production has a negligible impact on the environment. 

 

4.1.15. Meble Kutyła 
 

 
 

“Meble Kutyła" is a family company (Figure 43) that has been manufacturing 

furniture since 1989. It is a good example of a furniture sector company classified in 

the group of small and medium-sized enterprises (SME).  



 

Guidelines for the implementation of Education for Sustainable Development 

into VET courses in the field of furniture and wood 67 

 

Figure 43. The Meble Kutyła company 

In Poland, almost 90% of the total GDP generated by the wood sector is made up of 

small and medium-sized enterprises. This shows how big an influence small 

companies have on the wood industry. 

Thanks to tools such as EMAS easy, companies like this can perform an 

environmental audit at a low cost. Thanks to such audits, they can reduce the 

consumption of energy and water necessary for functioning, as well as reduce the 

negative impact by reducing waste emitted to the environment. 

The Meble Kutyła company, despite its small size and relatively small waste 

production, supplies 80% of post-production waste for the re-production of wood-

based panels. The management of recycled waste is ensured by The Silva Recycling 

by delivering the containers, ensuring the transport, and reporting of the waste flow. 

Later, the company receives its waste, already recycled as wood-based panels, which 

they use daily for the production of furniture. 

The next steps towards eco-change will be investments in renewable energy sources, 

which will result in lower energy costs, which will be reflected in the price of final 

products.  

4.2. Best practices from research activities 
 

Applying the sustainability concept in research activity gives the possibility to obtain 

and develop new eco-materials, new eco-technologies and new eco-products. From 
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this point of view, the research outputs represent a category of best practices that 

can help teachers to implement sustainability in their courses. The best practices 

presented below represent some research carried out within the Faculty of Furniture 

Design and Wood Engineering - Transilvania University of Brasov, Romania. 

4.2.1. Lignin - Waste from pulp 

and paper industry used for bio-

adhesives in boards industry 
https://dmil.unitbv.ro/en/ 

 

 

Lignin is a component of the cell wall of wood and plant stems. Lignin protects plants 

from biological attack and acts as an adhesive to the cells in the plant stems, giving 

the stems the necessary rigidity and strength. 

Industrial lignin is a residual product, obtained from the industrial process of pulp 

and paper manufacturing, as a result of the chemical separation of cellulose from 

lignin. In 1998, only approx. 1% of the lignin generated in the pulp and paper 

production worldwide was sold. The remaining 99% was either burned or dumped 

as waste.  

In the last years, most research has focused on the use of lignin along with other 

synthetic petroleum-derived adhesives for the production of wooden based boards. 

The disadvantage of synthetic adhesives is their high cost and high toxicity during 

the production process and later, at the consumers. The lignin structure, similar to 

phenol, suggests that it can be used as a substitute for phenol-formaldehyde, but it 

has to be chemically modified in order to increase its reactivity.   

The research work conducted in the frame of Transilvania University of Brasov, 

Faculty of Furniture Design and Wood Engineering for the doctoral thesis titled 

”Research on the Manufacturing of Lignocellulosic Composites with Low 

Formaldehyde Emission” has as objective the manufacture of particleboard with low 

formaldehyde emission, using for this purpose magnesium lignosulfonate as raw 

material for bio-adhesives.  

https://dmil.unitbv.ro/en/
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Figure 44. Magnesium lignosulfonate Lignex MG (supplied by Sappi Biotech GmbH, 

Düsseldorf, Germany) 

Magnesium lignosulfonate (Lignex MG) was used for the preparation of the bio-

adhesives for experimental particleboard manufacturing. The magnesium 

lignosulfonate was in the form of a yellowish-brown powder, as can be seen in the 

image in Figure 44. This was obtained by the process of purification, evaporation, 

chemical treatment and drying of the black liquor, which is the by-product resulting 

from the pulp production process. 

Wood particles provided by the particleboard manufacturer Kastamonu Romania 

S.A. in a percentage of 30% beech and 70% spruce and a percentage of bark of 5% 

of the total amount were used for the manufacture of particleboard in the laboratory 

conditions. The target density set for particleboard panels was of 650 kg/m3.  

The oxidation process was used in order to increase the reactivity of magnesium 

lignosulfonate. The adhesive and wood particles were mixed mechanically for 10 

minutes and the formed mat, as seen in Figure 45, was hot pressed at 180 ˚C for 16 

minutes.  

Figure 45. Mixture of wood particles and bio-adhesive based on oxidized lignosulfonate, 

prepared for hot pressing 
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After conditioning for seven days, the boards were cut into specimens for physical 

and mechanical testing. The tests for the determination of bending strength (MOR) 

and modulus of elasticity (MOE) and determination of the internal bond (IB) or 

tensile strength perpendicular to the panel faces were conducted on the Zwick/ Roell 

Z010 universal testing machine. The bending strength test was consisting in 

applying a load in the middle of a test piece supported on two fulcrums (Figure 46A), 

with the help of a special device. For the determination of the internal bond (IB) the 

specimens were subjected to an uniformly distributed tensile stress, until breaking 

(Figure 46B). 

The most important contribution to this research was the improvement of the bio-

adhesive recipe, so that the mechanical properties of the panels have been 

significantly improved, and the formaldehyde emission of the boards has 

considerably decreased.  

Formaldehyde is mostly released in the manufacturing process of wooden based 

boards (particleboard and fibreboard). It is an organic gas compound, colorless and 

with a pungent, irritating, toxic odor. It causes allergies, affects the respiratory tract 

and chronic exposure, increases the risk of cancer. Skin contact may cause various 

skin reactions, including irritation and sensitization. The International Agency for 

Research on Cancer (IARC) has reclassified formaldehyde into Group 1- 

“carcinogenic to humans”. 

    

A                                                                  B 

Figure 46. Bending strength test (a) and internal bond test (B) 

The boards manufactured with lignosulfonate-based adhesives were investigated 

for the formaldehyde emission by the gas analysis method in Timber test chamber 

equipment (Figure 47).  
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Figure 47. Equipment for the determination of formaldehyde emission by the gas analysis 

method (Timber test chamber) 

The values of formaldehyde emissions obtained in the experiment for particleboard 

made with magnesium lignosulfonate-based adhesives are close to those of some 

natural wood species (fir, Douglas and oak).They were 6.3 to 10.9 times lower than 

the permissible limit value for E1 formaldehyde emission class of 3.5 mg/m2h, aiming 

to super E0 emission class. It means that the use of bio-adhesives prepared with 

lignin compounds are a benefit for boards manufacturing industry because of low 

price (using lignin as waste material from pulp and paper industry), low 

formaldehyde emission (a benefit for the health of workers and final users) and 

enough strength to be used in furniture industry and other applications where 

particleboards are used nowadays.    

 

4.2.2. Technology transfer project 

developed in partnership with 

Nord Arin. The sustainability 

concept between wood furniture 

and traditional Romanian motifs  

 

 

https://dmil.unitbv.ro/en/ 

Collecting the traditional patterns of textile heritage objects, drawing them in digital 

format and transferring them to tangible, modern products, through creative fields 

such as fashion, graphic design, textile industry, handicraft and, finally, furniture 

industry, represents an additional method of preservation in addition to 

conventional conservation. Together, they allow for the transmission of patterns 

from generation to generation, which are enriched over time. (Figure 48).  

https://dmil.unitbv.ro/en/
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A continuous recycling of ideas or knowledge from the past, which means a mixture 

of old and new ideas, i.e., tradition and innovation, can be represented by the 

presence of symbols and motifs into furniture. It is valid for Romanian, European but 

also universal space. Therefore, the public learns about motives and symbols, to love 

them and wishes to live with them. 

In this way, a technology transfer project was developed in partnership with Nord 

Arin Company (Romania), resulting the RAM concept, an oak furniture dining set 

with a strong symbolic meaning and contemporary aesthetic values, tributary of the 

idea of power, determination, and courage. The research team made up university 

teachers, a PhD student, designers and marketing specialists from Nord Arin, worked 

together for few months in order to translate the stitched motif “horns of the ram” 

(Figure 49) into a relatable, contemporary symbol and transfer it into a minimalist 

furniture concept. 

 

Figure 48. collection and processing the traditional motifs 
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Figure 49. The motif “horns of the ram” 

The motif “horns of the ram” frequent and widespread in Muntenia, Oltenia, Banat, 

Hunedoara, Carpathian areas, Dobrogea, Bucovina is one of the oldest motifs in the 

ornamentation of Romanian folk textiles on both sides of the entire Carpathian 

chain. Transposed into geometric representations, it is found in the decoration of 

shirts worn by women being sewn in cross stitch and satin stitch techniques or 

waved. In the Republic of Moldova, it is found in the decoration of carpets, laurels 

and walls.   

The motif is derived from the symbol of the spiral, which was present on the ceramic 

vessels dating from 6000 years ago and belonging to the Cucuteni-Trypillia 

civilization. It is a symbol of power and strength, which embodies the principle of 

fertility and is associated with the renewal of time. Rams carry legendary values and 

are associated with royalty, their essence being concentrated in their horns, which 

become a substitute for the animal. 
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Figure 50. The RAM dining set 

RAM Dining Set (Figure 50) consists of a dining table and a bench is defined by 

straight lines and balanced proportions. Produced of sustainable hardwood, with a 

minimalist structure and “Natural Oak” eco-friendly, bio water-based coatings, the 

set can be a good choice for any contemporary living bringing in present symbols 

found on heritage objects. 

The reinterpreted and redrawn symbol “horns of the ram” is carved into the wood 

through a fine incision on opposite corners of the countertop of the table and at the 

joinery between the benchtop and the legs, complementing the natural oak grain in 

a balanced way. The symbol is highlighted through chromatic contrast and different 

depths.  

Practically, the symbol got a new life and travels from textile to furniture, from canvas 

to wood, from past to present, from Romania to anywhere.  This is also a feature of 

sustainability. 
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4.2.3. Sustainability of the 

wooden resources 

https://dmil.unitbv.ro/en/ 

  

The Transilvania University of Brasov (Romania) promotes an optimized use of 

wooden resources, trying by various research projects to find ways for the best-

possible valorization for each species, and for each wood assortment, with no regard 

to its dimensions or natural defects. 

One of these researches 

envisaged the improvement 

of the conversion efficiency 

of tapered resinous logs 

(Figure 51). 

With tapered logs, a lot of 

wood gets lost (being 

graded as firewood), 

because only the top 

diameter of the log counts. 

 

Figure 51. Tapered resinous log 

An innovative idea which helps reducing the waste was proposed by Brandstetter 

(2022) within his PhD Thesis conducted and defended at the Transilvania University 

of Brasov. This solution saves the tapered sideboards and offers the opportunity to 

use them as part of a wood product for construction purposes, like cores of 

laminated products, such as Cross Laminated Timber - CLT or Glulam. 

Basically, the solution consists of: 

• Cutting the logs into waned (unedged) boards by means of a bandsaw (Figure 

52a). 

 

       a.                                                      b.                                 c. 

https://dmil.unitbv.ro/en/
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Figure 52. Cutting pattern for tapered log:  a – bandsawing; b – ripping and edging; c – 

pairing of mirrored sideboards 

 

 

Figure 53. Obtaining reconstituted boards by edge-cutting under an angle, anti-parallel 

rotation and gluing of mirrored sideboards from the same tapered log 

• Cutting the boards by means of a circular saw into main boards (H2, H3, H4), and 

sideboards (S1, S2, 1, 2, …9, 10) (Figure 52b). 

• Kiln-drying the boards down to a moisture content of 12  3%. 

• Edge-cutting the mirrored sideboards (e.g., 2 and 1, 4 and 3, 8 and 7, 9 and 10 in 

Figure 52c) at appropriate angles (between 0° - e.g. for sideboards 5 and 6, and 45° 

- e.g. for sideboards 1 and 2 (Figure 53). 

· Rotating one piece of the mirrored pair at 180° (upside-down and front to back) 

(Figure 53) and gluing the mirrored pair of sideboards together in this position 

(Figure 54). 
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Figure 54. Reconstituted lumber board from tapered mirrored sideboards 

The proposed solution enables increasing the lumber yield from tapered logs from 

65-70% to 80-85%, with minimum changes to the existing technology. 
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5. Conclusion 
 

The present guideline had been developed taking into account the obtained results 

from the internal and external tests. The participants who gave their appreciation 

regarding the content of training courses, as well as the teaching technique, were 

experts from TGs, students, teachers, and stakeholders from the wood and furniture 

field.  

After the internal pilot test, the project partners took into consideration the feedback 

of TGs about the training contents and improved it. The external pilot test was more 

important than the internal pilot test because the group of participants who 

attended it was the largest and the participants were out of the project consortium. 

The external pilot test was developed as WORLD ENVIRONMENTAL WEEK, where 

the activities were divided into two sections namely: a workshop and teaching 

training courses in front of student classes. 

After piloting, feedback was provided from the participants. The external evaluation 

revealed that the training courses are well-designed and contain informative 

materials, additional materials, videos, and images regarding the sustainability of 

the wood and furniture sector. 

The impact results on teachers and trainers had a high level of appreciation and 

based on it they stated that the TABLE courses will be used as training materials in 

their regular teaching activities. 

The results of both piloting tests were defined as a base of guidelines regarding how 

to implement Sustainable practices in the wood and furniture sector to I-VET 

teachers.  

Furthermore, the results will be delivered with an Open License, so that the 

educational resources will be free and different educational organizations may use 

them to integrate sustainability into their daily courses.  

At the end of this guideline 18 best practices were presented. Part of these was 

provided from the practical activities developed by various companies from different 

countries and others from research activities.  

The final goal of that training was that after participating in this event, the teachers 

could apply these innovative models with different approaches and methodologies 

to their classes. 
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