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Appendix P-A.   Visual research the Bin
Research from The Bin in 2025 at municipal 
waste collection points shows that almost half 
of discarded couches can be saved through 
interventions. 
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Appendix P-B.   Project brief

This graduation project takes place within the field of circular furniture design and focuses 
on extending the lifespan of upholstered furniture, specifically couches. The furniture sector 
emits approximately 1,76 Mton CO2-eq annually (The ReUse Alliance, 2023), with large items 
such as couches contributing disproportionately due to their weight and material complexity. 
Additionally, couch lifespans have decreased, from 14 years in 1985 to 6 years in 2019, 
intensifying their environmental impact (Intven et al., 2022). 

The main stakeholders are The Bin, furniture manufacturers like DQG, second hand shops 
and thrift stores, municipalities, municipal waste point collectors and end users. The Bin is 
interested in accelerating circular strategies within the furniture sector, while municipalities 
aim to reduce waste volumes and emissions. Furniture manufacturers face the challenge of 
balancing quality, brand value and sustainability, often within systems that are not designed for 
product return, repair or refurbishment. 
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Couches are prematurely discarded and incinerated, causing unnecessary loss of material 
value. Across Europe, the furniture sector generates approximately 10.78 million tonnes 
of waste each year (Innovative Circular Solutions for Furniture | Programme | HORIZON, 
n.d.). As a reference, the EU generates 2233 million tonnes of waste annually, of which 
9%, calculated to approximately 201 million tonnes, is made up of household waste 
(Waste Statistics - Statistics Explained - Eurostat, n.d.). 

Logistical systems are not designed for furniture recall, which makes creating circular 
systems that make repair and refurbishing possible difficult for producers. 
The high share of couches within municipal furniture waste streams, as demonstrated by 
The Bin, combined with the ability to save half of them through interventions (see figure 1), 
highlights the problem that this research project will tackle. 
Value retention strategies such as refurbishment, repair, and recycling show great 
potential to reduce furniture waste volumes in the Netherlands and across Europe, 
retaining material and product value that would otherwise be lost (The Value Hill - CIRCO, 
2021) (see figure 2).

For The Bin the added value lies in gaining an overview of the furniture market, and what 
aspects can stimulate reuse or refurbishing. For Dutch Quality Group, this project provides 
insight into what barriers currently prevent reuse or refurbishing, despite the high quality 
of their furniture. It will shine light on what opportunities lie in designing or positioning 
couches to make lifetime extension more realistic, also at low return rates. The project 
explores a scalable approach that is relevant for the entire furniture sector but is testable 
within the context of Dutch Quality Group.
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The research will firstly map the couch lifecycle from manufacture to end of life, using data 
from returned couches from DQG, dealers and municipal waste collectors, while studying 
consumers’ use behaviour and views on refurbishment as well as the perspectives of 
manufacturers and waste collectors on sustainability in order to identify where barriers to 
sustainable action occur. It will focus on standardised couch components by analysing 
which elements, such as frames, cushioning systems and upholstery assemblies, have 
the highest environmental and material impact and are most suitable for reuse. In the 
first period, ten thrift stores will be visited to document couch segments, conditions and 
sales, complemented by interviews with staff, a global survey of around 100 users and the 
dismantling of three couches from different market segments to map disassembly and key 
components. Additionally, around 15 users who are hesitant towards repair or refurbished 
furniture will be interviewed to identify key concerns. In the second period, ideation and 
design experiments will be carried out using a research through design approach, applying 
3D-printed prototypes directly onto a test couch at the workshop. These experiments will 
lead to a final design intervention that is of value to Dutch Quality Group and The Bin.
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For a long time I’ve been frustrated about how slowly the product sector is moving towards 
sustainability. During my internship at a product design company, I saw that even when 
sustainability was considered, the steps felt small. In my Master’s I took elective courses 
to learn as much as I could about sustainability so I could apply it later in meaningful 
ways. I wanted to be doing something that could trigger real change. That is why The Bin 
caught my attention, their vision and practices put sustainability at the core. A graduation 
project with them would let me combine my knowledge and passion for sustainability with 
my product design experience and understanding of consumer behavior.

I want to go all in on this project, challenging myself to deliver a solution I can be proud 
of, something that demonstrates my skills as a designer and engineer. Often in bigger 
projects that I work on individually, I find it difficult to keep motivated and focused, and not 
let myself be lost in the information and decisions. For this project my personal learning 
ambitions are to keep focused, trust my gut and keep working hard to achieve the best 
outcome possible. I also want to become an expert on sustainability in the furniture sector, 
expand my network, and gain hands-on experience with the Research Through Design 
method, which suits my working style but I haven’t yet fully mastered.
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Project brief - List of sources
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HORIZON-CL6-2024-CircBio-01-3

Intven, M., De Haes, S., & Van ’t Zelfde, J. (2022). Grootzitmeubilair | Productstromen en materialen in 
kaart gebracht. In Rijkswaterstaat (No. R001-1282572JZE-V02-nnc-NL). 

Tauw. Commissioned by Rijkswaterstaat (RWS). + Addendum.

The ReUse Alliance. (2023). Op naar een circulaire meubelsector waarin meubels langer meegaan. 
Goldschmeding Foundation.

Value Hill - CIRCO. (2021, April 26). CIRCO. https://www.circonl.nl/kennis/circular-business-with-the-value-
hill/

Waste statistics—Statistics Explained—Eurostat. (n.d.). Retrieved 13 January 2026, from https://ec.europa.
eu/eurostat/statistics-explained/index.php?title=Waste_statistics#Highlights 
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Appendix P-C.   Updated project planning
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Appendix P-D.   Fast track lca calculation
Aikon Lounge 13 can be configured by connecting 
two modules. This configuration is representative 
of the sofa size that most people have in their 
living rooms (see Figure 101). 
The weight of the model and its different 
components was derived from a SolidWorks model 
provided by Dutch Quality Group. The weights of 
the individual components are presented in Table 
5. 

The total weight of the Aikon Lounge ‘13 (right 
module) is 54,59 kg. Based on these weights, a 
fast-track LCA was conducted see Table 6. 

The functional unit used in this assessment is two 
Aikon Lounge 13 sofa elements (right modules).
The assessment includes raw material production, 
transport of materials to the manufacturer and 
distribution to dealers, manufacturing, and end-of-
life incineration. The use phase was excluded as 
it does not significantly contribute to emissions for 

upholstered furniture.
Emission factors were taken from the Idemat 
database, and processed in a fast-track LCA 
Excel tool created for a university course (Delft 
University of Technology, 2023). It provides 
generic emission factors for common materials 
based on LCA databases and literature. Other 
emission factors were gathered from internet 
sources. 

Selected is the most sold fabric from Dutch Quality 
Group, Milton, sold on 34% of all couches (sitting 
element) (see Figure 102). The composition of 
this fabric is: 51% acrylic, 16% cotton, 11% linnen, 
11% viscose, 11% polyester.  
Polyacrylic: 11.53 kg CO2-eq (CO2everything, 
n.d.) 
Cotton without global sea transportation: 1.21 kg 
CO2-eq. 
Linen: 4,5 kg CO2-eq (CO2everything, n.d.) 
Polyester: 6.4 kg CO2-eq (CO2everything, n.d.) 
Viscose production: 1,50 kg CO2-eq.  

WEIGHT (KG)

17,53

5,74

4,08

3,66

7,81

3,48

3,40

0,509

1,05

0,34

4,10

54,59

MATERIAL

Wood: Plywood

Wood: Spruce solid

Wood: MDF

Wood: Beech solid

Foam

Nosag springs (steel) 

Metal feet (alu)

Dacron

Felt

Plastic clips for springs (PP)

Upholstery 

Total

Figure 101: Compositions of different elements of AIkon Lounge ‘13

Table 5: Materials of Aikon Lounge ‘13 element with weight (kg)
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Table 6: Calculation for Fast-track LCA Aikon Lounge ‘13

Total kg CO2-eq: 5,88 + 0.19 + 0,495 + 0.704 + 
0,165 = 7,434 kg CO2-eq.
 
The following assumptions were made:
1.	 Dacron was assumed to weigh 1.5 kg but from 

the hotspot mapping during disassembly the 
real weight appeared 0,509 kg. 

2.	 The upholstery cover was assumed to weigh 
6 kg but from the hotspot mapping during 
disassembly the real weight appeared 4,10 kg. 

3.	 Transport distances were estimated based 
on typical European supply chains. Wood-
based materials are assumed to originate from 
Sweden (2000 km by truck) and the upholstery 
fabric from Italy (1500 km by truck).

4.	 At end-of-life, the sofa is assumed to be 
incinerated as bulky municipal waste with 
energy recovery, which reflects common waste 
management practices in the Netherlands.

5.	 ChatGPT was used to make a prediction of 
the environmental impact of casting, with 
information from AMT Die Casting (2022).

Figure 102: Compositions of fabric Milton
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Appendix P-E.   Hotspotmapping
Hotspotmapping is 
performed to see what 
priority parts are. 
They are rated on five 
aspects and the parts are 
added. 

Red flags:
1. Time

a. Backrest Foam
b. Armrest Foam

2. Accessibility
a. Tacks on white seat

cushion band
b. Tacks removal

in corners of
upholstered seat
cushion

3. Priority part
a. Fabric cover (textile)
b. 3 foam parts (foam)

4. Economic value
a. Fabric cover (textile)
b. Foam seat cushion

5. Environmental impact
a. Backrest foam
b. Foam seat cushion
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Appendix P-F.   Ideation Poster
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Appendix P-G.   Ideation Sketches large
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Appendix P-H.   C-Box large
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Midterm meeting

Richting kiezen meeting

Ideation session
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Appendix P-I.   Cutting setup ideation
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Appendix P-J.   Fabric cover detailed drawing
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