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Purpose. This study aimed to demonstrate, using studio research approaches, how solid waste in
Kumasi Metropolis, Ghana, can be innovatively recycled into aesthetically pleasing and functional
furniture pieces as a waste management strategy to achieve environmental sustainability.

Results. Environmental sustainability and the economic profitability of solid waste generated during
furniture production go hand in hand. By using recycled or reclaimed materials, implementing
sustainable production practices and responding to the demand for environmentally friendly products,
furniture manufacturers can contribute to a more sustainable future while receiving financial benefits.
The study showed that upcycling is an excellent waste management strategy that creative persons and
other innovators could use to help in the management of solid waste that have become an
environmental nuisance. Also, the study revealed that creative persons could potentially train others
in their locality to be more creative-centered so as to innovatively transform solid waste materials
into more aesthetically relevant and functional items for environmental sustainability.

Scientific novelty. The discarded solid wastes were repurposed to create new, functional and
aesthetically pleasing furniture. The process of upcycling not only reduces solid waste but also
minimizes the need for raw materials and energy consumption in furniture production. This is a new
and an innovative concept in the field of furniture in Ghana.

Practical value. Upcycling of solid waste for furniture production in the Kumasi Metropolis offers
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usable relevance by reducing waste, conserving physical resources, and creating economic
opportunities which is mutually beneficial for both the environment and the community. Applying
sustainable practices in furniture production can improve the brand image and attract public or
consumer attention to environmentally conscious people.

Key words: environmental sustainability, furniture production, Ghana, solid waste, upcycling, waste
disposal.

Introduction. Furniture production is a constantly developing and renewing
industry. New materials and techniques are constantly being developed that make it
possible to create furniture that is more durable, more comfortable and more aesthetic
than ever before (Yao and Carlson, 2003). According to Bianco et al. (2021), furniture
making is an important and exciting industry that allows us to create items that are both
functional and beautiful. The furniture industry has a significant environmental impact,
from material sourcing to the manufacturing process and the end of the product’s life
cycle (Muhammed et al., 2022). Cordella Setillo et al. (2016) opine that one way to
promote environmental sustainability in furniture production is the use of sustainable
materials. This includes the use of wood from sustainably managed forests and the use
of recycled materials such as plastics and metals. Upcycling focuses on sustainable
practice that involves transforming waste materials into new and useful products such
as furniture. Yuan et al. (2022) affirm that upcycling is the process of converting waste
into useful products. In the context of furniture production, solid waste such as; wood,
metal and plastic could be upcycled into a variety of beautiful and functional furniture
products best fit for domestic, office and public use (Michelsen et al., 2006). One of
the great things about upcycling is that it helps reduce the amount of waste that ends
up in landfills (Shanmugam et al., 2022). Zhuo and Levendis (2014) support the view
that by giving new life to solid waste, the rate of greenhouse gas emissions is reduced
thereby sustaining the natural resources for human posterity. In addition, upcycling can
be a great way to create unique and eco-friendly furniture that is not only functional
but also beautiful (Zhang, 2023). Darr and Pretzsch (2021) observe that obtaining waste
for upcycling into furniture can be difficult just as special equipment may be required
to convert waste into usable products. However, with the right tools and handcrafting
techniques, upcycling can be a sustainable and rewarding way to create furniture that
is both environmentally friendly and functional.

Since the incorporation of solid waste as an innovative materiality in furniture
production has environmental sustainability implications, there is a need for in-depth
research to be conducted into the possibility of repurposing all forms of solid waste
into eco-friendly furniture for human use (Adom et al., 2023). Just as Wiprachtiger’s
et al. (2022) study focused on repurposing solid trash into useful clothing and furniture
products as a means of preventing waste pollution and promoting environmental
sustainability in Switzerland, the current study, from a Ghanaian context, dives into
upcycling of solid waste into fashionable furniture in Kumasi Metropolis.

The study was necessitated by the outcome of a preliminary observation by the
researchers that revealed a situation of mismanaged disposal of solid waste leading to
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choked gutters, flooding and bad smell in gutters of some parts of the Kumasi
Metropolis. In an attempt to help manage solid waste disposal in the Kumasi
Metropolis, the current study sought to upcycle solid waste such as; sachet water, fabric
waste, and cardboard boxes discarded at shops at Adum, Roman Hill, and Central
Market in Kumasi Metropolis into furniture for economic gains and environmental
sustainability.

Review of literature. Theoretical Model for the Study. The study adopted
Huang’s et al. (2022) solid waste recycling and reuse theoretical model. The solid
waste recycling and reuse theoretical framework revolves around the principles of
sustainability, creativity and ingenuity (Huang et al., 2022). It focuses on recycling
waste into new and valuable products, reducing the amount of waste that ends up in
dumpsites, and promoting the circular economy. In recycling, discarded waste is
upcycled and given new life through reuse. This process requires innovative thinking
and problem-solving skills to find creative ways to transform waste into useful and
aesthetically pleasing objects.

By combining different creative art forms and art media, solid waste recycling
allows people to express their creativity while having a positive impact on the
environment. It encourages the use of materials that would otherwise be considered
waste and minimise the use of natural resources. Xu and Gu (2015) support the view
that the approach to recycling does not only reduce the environmental footprint but also
promotes a change in mindset towards appreciating the potential of everyday products.

Hwang’s et al. (2022) theoretical model talks about how the economic benefits
from the recycling of plastics for application linking the diagram to various steps in
recycling. The first step in the diagram is the eco-friendly materials; traditional plastics,
biodegradable made from plant-based material plastics, plastic bottles, buckets and
other non-hazardous plastic materials. The first element to consider was to consider
eco-friendly materials that are sustainable for furniture production. These choices were
made to minimise harm to the user and promote conservation. The next step on the
diagram is solving waste management problems. This step involves using plastics in
waste management by promoting recycling and minimizing single-use plastic
consumption. The next step about solving waste management problems was to help
manage the solid wastes at Kumasi Metropolitan Area where solid wastes were
intentionally discarded. The next step on the diagram is the protection of natural
resources. Hwang et al. (2022) highlight that recycling helps protect our natural
resources by conserving materials like water, energy and raw materials. It minimises
the need for extracting and producing new resources which helps conserve and protect
our environment. The step about the diagram was the removal of solid waste in order
to protect and conserve our natural resources. The next step in the diagram talks about
reduction in environmental pollution. Upcycling plays a crucial role in reducing
environmental pollution by diverting waste from dumpsites and incineration. By
recycling materials like plastics, there can be a reduction of need for new production,
which in turn reduces pollution from extraction, production and transportation
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processes. This step is adopted in the protection, reduction or prevention of pollution
in Kumasi Metropolis. The last step shows how the economy, being the consumer of
plastics. These steps are linked to how our economy will benefit from recycling plastics
for application. The model depicts how jobs can be created in the recycling industry,
stimulates local economies and reduces costs associated with waste management for
the prevention of waste pollution in environmental conservation and also the
production of upcycled solid waste in Kumasi Metropolis for furniture production and
it being economically friendly. The model of upcycling is illustrated in Figure 1.
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Figurel. Advantages of plastic waste recycling and reuse

Source: Huang et al. (2022).

Types of Solid Waste in Furniture Production: Wood, Plastic and Metal. Different
types of wood waste are generated in furniture production (Daian and Ozarska, 2012).
According to Akhator et al. (2017), some of the most common types of wood waste are
sawdust, shavings, and wood chips. These materials are created during the cutting and
shaping of wooden parts used in furniture production. Sawdust is a finely divided
material that is created during the cutting and shaping of wooden parts (Cultrone et al.,
2020). Tamanna et al. (2022) show how sawdust is processed into wood pellets and
boards which are used in the recycling industry for furniture production. Batool et al.
(2021) opines that sawdust can be found in a variety of furniture, including chairs,
tables and other components that comprises solid waste generated by environmental
pollution.

Steel is a common metal used in furniture manufacturing and is found in many
components, including chair frames, table legs, and other parts. According to Agbeshie
etal. (2020), several types of metal scrap (waste) can be generated in the manufacturing
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process such as steel. Steel scrap can be produced when metal parts are cut and shaped,
and it can contain both large and small pieces of metal (Aydin, 2018). Braulio-Gonzalo
and Bovea et al. (2020) assert that steels are upcycled in the production of adjustable
seats and backs in furniture. Aluminium is another metal often used in furniture
production. It is a light and durable material that is often used in the manufacture of
chair frames, table legs, and other components. During the production process,
aluminum scrap can be generated, which can contain both large and small pieces of
metal which can be used as pedestals and armrests in furniture production (Edwards,
2001). Liu et al. (2023) opine that copper is a rarer metal used in furniture production,
but can still be found in certain components of furniture. It is often used in the
manufacture of electrical components and wires and is found in some types of furniture.
Wang et al. (2009) opines that copper is used in antique pedestal in furniture
production.

Some of the commonest types of plastic waste are polyethene (PE), polypropylene
(PP), and polystyrene (PS). These plastics are often used in the manufacture of
furniture components such as chairs and backs, table tops and other parts (Wieser,
2021). Zaidi et al. (2017) give insight on polyethylene (PE) highlighting that it is a
plastic commonly used in the furniture industry. It is a light and durable material that
is often used in the manufacture of chairs, tables and other furniture components.
Polypropylene (PP) is another type of plastic which is a versatile material that is
commonly used to make chairs, tables and other furniture components. PP is known
for its strength and durability, making it a popular choice among furniture
manufacturers (Mohammadi et al., 2020). Meng et al. (2021) indicates polystyrene
(PS) as a light and universal plastic used in the furniture industry for furniture
materials. It is often used in the manufacture of furniture components such as chairs
and backs, as well as table tops and other parts. To sum it up, finding ways to reuse or
recycle solid waste, reduces the amount of solid waste for furniture production.
Substitution with other materials and properly managing waste can help create a more
sustainable and environmentally friendly furniture industry.

Environmental Sustainability, Economic Viability of Solid Waste in Furniture
Production. There are many ways to turn waste into a valuable resource. For example,
wood waste can be used for energy production, such as biomass energy production.
Wu et al. (2023) assert that metal and plastic waste could also be recycled and used to
create functional and aesthetical pleasing products for aesthetics. By finding ways to
recycle or reuse waste materials, furniture manufacturers can reduce their costs and
improve their profits by upcycling solid waste (Xiong et al., 2020). Plieninger et al.
(2015) show that from an economic point of view, the inclusion of solid waste in
furniture production can offer several advantages. First, using recycled or reclaimed
materials can potentially reduce production costs compared to using new resources.
This cost advantage can be particularly important when solid waste material is reliably
available.

In addition, the adoption of sustainable practices in furniture production can
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improve the image of the product and attract environmentally conscious consumers.
As the demand for environmentally friendly products increases, furniture
manufacturers who prioritise environmental sustainability have a competitive
advantage in the market. This can increase sales and customer loyalty, ultimately
contributing to the financial viability of the business (Ding et al., 2021).

In summary, it can be stated that environmental sustainability and the economic
profitability of solid waste generated during furniture production go hand in hand. By
using recycled or reclaimed materials, implementing sustainable manufacturing
practices and responding to the demand for environmentally friendly products,
furniture manufacturers can contribute to a more sustainable future while reaping
financial benefits. It’s a win-win situation that supports both the environment and the
bottom line.

Materials and methods. This study was aimed at demonstrating via studio-based
research approaches, how on solid waste in Kumasi Metropolis, Ghana could be
innovatively upcycled into aesthetically pleasing and functional furniture pieces as a
waste management strategy to achieve environmental sustainability.

The qualitative research approach asserted by Eljaoued et al. (2020) for a
description of the various processes in a study was employed in the research. Under
qualitative research, studio-based research was employed for the conduct of the study.
The researchers identified a large chunk of solid waste disposed of by shops at Kumasi
Metropolis (Adum, Central Market and Roman Hill), in the Ashanti region of Ghana.
It was observed that, on a regular basis, shop operatives and hawkers dispose of waste
products such as; CDs, unwanted fabrics, sachet waters and other solid wastes in the
streets of Kumasi Metropolis (Adum, Central Market and Roman Hill). Some of these
solid wastes are found in gutters thereby choking them and possibly contributing to the
usual destructive flooding situations experienced in parts of the Kumasi metropolis
every rainy season. There was a need for the collection of disposed cardboard boxes,
discarded fabrics and Compact Discs (CD) waste around Adum, Central Market, and
Roman Hill in the Kumasi Metropolis for upcycling into fashionable furniture for use,
hence, the focus of the study. In terms of the target population, the collection of solid
waste centred on shops with disposed cardboard boxes, discarded fabric waste from
tailors and tailoring shops, disposed CDs by music retailers, and water sachets by
hawkers around shops of these specified areas. The data collection instruments used
for the research were observations at various furniture shops on how their production
of furniture was done and photographs which assisted in furniture production. In all,
84 shops with disposable waste around them were counted in the Kumasi metropolitan
area out of which 28 shops, representing 30 % of the shops counted, were conveniently
sampled and visited for the collection of various solid wastes for the furniture
production discourse. Conveniently sampling 30 % (28 shops) of the total population
(84 shops) for the study is in tandem with Rahman’s (2020) prescription. Considering
the nature of the study, the identities of the sampled shops and/or their owners were
ethically shielded to protect their anonymity. The study was conducted between July
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2019 and January 2021. The research made use of thematic analysis of organising data
asserted by Strijker et al. (2020). The data analysis shows the organisation,
transcription, generating themes, coding and short quotations. Table 1 presents the
distribution of the accessible and sampled population for the study.

Table 1
Distribution of the Accessible and Sampled Population of the Study
Population of the study Accessible population Sample size 30%
Shops located at Adum 39 13
Shops located at Central Market 30 10
Shops located at Roman Hill 15 5
Total 84 28

Source: Fieldwork, 2021.

Results and discussion. Upcycling Solid Wastes in Kumasi Metropolis for
Furniture Production. Using solid waste to make furniture can be a great way to reduce
waste and create beautiful, unique pieces. When it comes to the use of fabrics in
furniture production, there are many options. For example, old clothes and other textile
waste can be recycled to cover chairs and couches. In the same way, a piece of fabric
can be used to create decorative accents for furniture, such as cushions and curtains.
Waste cardboard boxes can also be used to make furniture. For example, a row of
cardboard boxes can be stacked and attached to form a bookshelf or other kinds of
storage furniture. Therefore, upcycling solid waste presents a great opportunity to
create functional furniture that is also environmentally friendly and affordable. In the
metropolis of Kumasi in the Ashanti region of Ghana, the researchers collected various
types of solid waste, and transformed them into functional living room furniture using
basic tools and other auxiliary materials. The entire process is presented and discussed
under three steps such as; pre-cycling, up-cycling and post-cycling stage.

Pre-Upcycling Phase. The pre-upcycling phase consisted of the assemblage and
sorting of solid waste around selected shops in Kumasi Metropolis in the Ashanti
Region of Ghana. Solid waste collection and sorting focused on shops with discarded
cardboard boxes (Figure 2), fabric wastes (Figure 5) from tailors and seamstresses and
discarded CDs from retailors and sachet waste around shops in the study area (Figure 2
and 3). The tools, materials and equipment used to upcycle the assorted solid waste
into furniture included; a hammer, stapler, needles, strings, screwdriver, screws and
paintbrush, paint, nails, foams, glue and pins. The hammer was used for hammering
nails and parts together. The stapler was used to staple fabrics on foams and cardboard
boxes. The needles were used in line with the strings for sewing. The screwdrivers
were also used for fixing screws in furniture for joining parts of backs and seats
together in the furniture. The glue is used as an adhesive for tacking two more waste
together. The paintbrush was used to paint parts of the furniture for decoration
purposes. Figures 4 and 5 show some of the solid wastes collected at Adum, Roman
Hill and Central Market and assorted and ready for upcycling into furniture.
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Figure 2. Collectlon of cardboard Flgure 3 Collection of sachet
boxes and discs
Source: Studio Work, 2021. Source: Studio Work, 2021.
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Figure 4.“Sortig and straightening Figure 5. Sorting of fabrlc
of boxes Source: Studio Work, 2021.

Source: Studio Work, 2021.

Upcycling Production Phase. Solid Waste for Furniture Production. One of the
most important factors that determine the suitability of a particular waste for use in
furniture production is its physical characteristics. For example, wood waste from
cardboard boxes is made of a uniform grain pattern and is ideal for use in furniture
production. Also, durable and long-lasting furniture can be made from stainless metal
scraps like discs used for the couch and other additives. Another important factor to
consider when choosing solid waste for furniture production is its environmental
impact. By upcycling solid waste materials already in circulation, producers can reduce
the amount of solid waste from the environment. This can help reduce environmental
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pollution and help create a more sustainable and environmentally friendly industry.

Production of Furniture Cushions. Various water sachets and fabric waste were
assorted and stapled together using the stapler which was used for the cushions of the
furniture. The water sachets were clipped and sewn together and designs were attached
to the water sachets for beautification purposes (Figures 6-8). Foams were attached to
waste plywood and later fabric waste was woven around it with some fabrics and foams
placed inside the cushions, as shown in (Figures 9-13).

Figure 6. Clipping of water sachets Figure\7. SeWing of water sachets
with the stapler Source: Studio Work, 2021.
Source: Studio Work, 2021.

Figure 8. Addition of flower designs to water sachet for cushion
Source: Studio Work, 2021.
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Figure 9. Prouction of cusions

with fabrics
Source: Studio Work, 2021.

to cushion
Source: Studio Work, 2021.

Figure 11. Clipping fabric around foam and plywood with stapler

Source: Studio Work, 2021.

Figure 12. Finished two cushions Figure 13. Finished cushion

Source: Studio Work, 2021.

Source: Studio Work, 2021.
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Production of the Furniture Couches. The production of the couches started with
the stacking of cardboard boxes then cutting them into various dimensions and later
joining them in a rectangular form with fabric cushion placed on top of it (Figures 14—
16). Four pedestals were given to the furniture, one on each side of the couch, as shown
in (Figures 17, 18). The couch was later covered with waste pieces of fabric and designs
were done on the furniture with the inclusion of discs (Figures 19, 20).

Fiure 14. Stacking of boxes Figure 15. Base of couch with

for couch with glue fabric on top
Source: Studio Work, 2021. Source: Studio Work, 2021.

Figure 16. Application of plain fabric for inner covering of couch
Source: Studio Work 2021.
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Figure 18. Fixing of stand for couch

Figure 17. Positioning of stand
Source: Studio Work, 2021.

for couch
Source: Studio Work, 2021.

Figure 19. Addition of disc designs Figure 20. Making of designs
to the couch on the couch

Source: Studio Work, 2021. Source: Studio Work, 2021.
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Figure 21. Finished furniture from solid waste
Source: Studio Work, 2021.

Post-Upcycling Phase. Type of Furniture Produced. The couch was the type of
furniture produced, also known as a sofa, a popular and useful piece of furniture in
many households and offices. When it comes to environmental sustainability and
economic viability related to the literature review, there are a few steps to consider.
From an environmental perspective, the materials used in couch production play a
significant role. Opting for couches made from sustainable materials such as wood
waste, recycled metal frames, and natural fibres like organic cotton or hemp can
contribute to reducing the environmental impact as asserted by Aydin (2015). In terms
of economic viability, investing in a high-quality couch won’t be a wise decision but a
well-made couch from upcycled solid waste tends to be more durable and long-lasting.
Upcycled waste for furniture can bring several economic benefits. Firstly, it reduces
the need for new furniture production, resulting in cost savings on raw materials and
manufacturing processes. Secondly, upcycled furniture can be sold at a higher price
compared to regular furniture, as it is often considered unique and environmentally
friendly. This can lead to increased profits for businesses or individuals involved in
upcycling. Additionally, upcycling waste furniture can create new job opportunities in
the recycling and upcycling industry. Overall, the economic benefits of upcycled waste
furniture include cost savings, higher selling prices, and job creation. By using
materials that might otherwise end up in dumping areas in waste pollution, we can
create furniture that is not only eco-friendly but also affordable and functional. This
means that you won’t need to replace it as frequently, saving you money in the long
run. In a nutshell, when it comes to the couch in furniture production, considering
environmental sustainability by choosing eco-friendly materials and prioritizing its
longevity can go together with economic viability.

Responses from Shop Owners. Responses from selected shop owners in Kumasi
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Metropolitan Area varied widely depending on the individual participant. Public
responses by some participants were based on:

- Interest: The shop owners were interested in the process involved in the furniture
production and were keen in perceiving the process.

Participant 1: The furniture is interesting; trying to use discarded solid waste to
produce furniture is amazing (C. Darko, personal communication, February 15, 2021).

- Astonishment: Some shop owners were amazed by the innovation of using solid
waste in the production of furniture.

Participant 2: Amazing, how the solid waste is recycled into furniture is mind-
blowing (F. Afrifa, personal communication, February 15, 2021)

- Durability: Some shop owners, however, were doubtful about the value and
durability of the solid waste furniture.

Participant 3: With the idea of solid waste innovation into furniture, 1 worry about
the durability of the product (M. Mawunyo, personal communication, February 15,
2021).

Limitations of the Upcycled Furniture. The study encountered some few
limitations, the quality of the materials for the furniture production varied, which
resulted in durability of some parts of the upcycled furniture. Also, the availability of
specific technologies such as design softwares for creating virtual prototypes of
furniture, equipment like advanced machines for sewing (automatic needle threader
and thread cutter) and infrastructure for storing solid waste for upcycling were needed
in furniture production. There was the need for improvisation of upcycling of solid
waste for furniture production. This could pose challenges to implementing large scale
upcycling projects in Kumasi where having skilled labour and training in upcycling
techniques are crucial.

Conclusions. Using solid waste to create furniture is a great way to reduce waste
and create unique eco-friendly items. In this study, solid waste materials such as:
disposed cardboard boxes, CDs, pieces of fabric, discarded water sachets and other
solid wastes in the streets of Kumasi Metropolis (Adum, Central Market and Roman
Hill) of Ghana were variously assorted for upcycling into a couch in furniture
production. Incorporating sustainable manufacturing practices can contribute to the
environmental sustainability of furniture production. By reducing the environmental
footprint throughout the production cycle, including material sourcing, manufacturing,
transportation, and disposal, we can reduce environmental pollution and conserve
natural resources. From an economic perspective, incorporating solid waste materials
into furniture production can offer several benefits. Using upcycled or reclaimed
materials can potentially lower production costs compared to using other natural
resources. This cost advantage can be particularly important when there is a reliable
supply of solid waste materials available.

Moreover, embracing sustainable practices in furniture production can enhance
the brand image and appeal to environmentally conscious to the public or consumers.
With an increasing demand for eco-friendly products, furniture manufacturers that take
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into consideration environmental sustainability have a competitive advantage in the
market. This can lead to increased sales and customer loyalty, ultimately contributing
to the economic viability of the furniture production business. Addressing the
environmental implications of solid waste in furniture production requires a holistic
approach that considers the entire lifecycle of the furniture. By adopting sustainable
practices, reducing waste generation, and promoting responsible disposal as adopted
from Hwang’s (2022) model, the furniture industry can contribute to a more
environmentally friendly and sustainable future. The research recommends further
studies on material analysis, design and innovations on upcycled furniture from solid
waste materials in the various jurisdictions in the Kumasi Metropolis of Ghana. Since
there are different types of waste materials available in the Kumasi Metropolis and
design techniques and ideas for upcycled furniture.

Implications for Practice:

- Furniture manufacturers should prioritise and promote the use of sustainable
materials and production processes that minimise waste. This may include using
recycled or recycled materials, implementing efficient manufacturing materials and
designing products with a focus on longevity and reusability.

- Stakeholders and manufacturers can implement government support for
effective waste management systems in furniture manufacturing companies. This may
include establishing recycling programs, properly sorting and disposing of waste, and
exploring ways to reduce waste through initiatives such as composting or recycling
waste materials.

- Collaboration with local waste management organisations or recycling facilities
can help establish efficient collection and recycling systems of solid waste for furniture
production. This is crucial to ensure sustainable waste management throughout the
supply chain where recycling that can be done with machines for production becomes
easier and convenient. By working together to reduce waste production and promote
recycling, the furniture industry can have a positive impact on the environment.
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