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Abstract

Circular economy is an important concept in achieving sustainability. The fashion indus-

try creates enormous amounts of waste that ends up at landfill sites. Therefore, through 

a circular economy, the fashion industry can reduce the quantity of waste generated. This 

study aimed to demonstrate the practical application of circular economy in the fashion 

accessories sector in Ghana. Using pull tabs from used cans, combined with thread, and 

using a crocheting technique, the paper demonstrates a practical use of circular economy 

approach in designing and making fashion accessories products in Ghana. Six products 

were designed and created from pull tabs from used cans and thread. The products were 

tested to ensure that they were fit for purpose. It was suggested that these designs and 

products could be commercialised in Ghanaian society and beyond as they represent the 

cultural and global modern trends in the fashion accessories industry. Besides, due to the 

low-cost nature of the whole product design and making of the necklaces and earrings, it 

was suggested that those doing craftwork in low-socio-economic areas may use it as an 

economic activity. It is recommended that policymakers and the government of Ghana 

should develop policies that will make it attractive for those in craft-making to adopt such 

practices and this can attract industry leaders in the Ghanaian fashion accessories sector to 

consider the outcomes of this study. Many other countries similarly situated can adopt the 

findings and contextualise it to their settings. This paper is original in its form because it is 

the first to adopt the principles of circular economy in fashion accessories in Ghana.

Keywords Fashion accessories · Sustainability · Circular economy · Fashion design · 

Ghana · Pull tabs · Reuse

Introduction

Fashion accessories are generally defined as decorative items that enhance one’s garment, 

including jewellery, gloves, handbags, hats, belts, scarves, watches, sunglasses, pins, stock-

ings, bow ties, leggings, and tights [43]). Secondarily, they contribute to the wearer’s outfit 
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and complement the wearer’s look. Fashion accessories may be categorised in many ways, 

but in their loose form, two main forms exist: those carried and those worn by the wearer 

[26]. Accessories such as handbags and purses are traditionally held, but the wearer wears 

hats, ties, jewellery, scarves, and watches. The significance of fashion accessories includes 

adding colour, style, and class to an outfit worn by the wearer to create a specific look. 

However, they may have some other practical functions. For example, whereas handbags 

function as storage for carrying necessary items such as phones and wallets, hats are worn 

to protect a person from adverse weather effects.

Jewellery, a part of fashion accessories, consists of small decorative items worn for 

personal adornment, to complete dressing, and sometimes for protection. It includes neck-

laces, earrings, bracelets, brooches, and rings. It may be attached to the clothes or body 

and is comfortable to wear [21]. The primary forms of jewellery vary between cultures that 

enhance and decorate the wearer and are often long-lived [22, 42, 46]. Typically, pieces of 

jewellery are made from precious metals and gemstones to create ornaments that enhance 

and decorate the wearer [22]. However, due to the adverse environmental effects of the 

extraction of precious metals and gemstones in making jewellery, it is important to explore 

alternative materials that could be useful in making jewellery, particularly through circular 

economy approaches of re-using existing items.

In Ghana, jewellery is a vital decorator worn to complement outfits. Through observa-

tions, it can be stated that earrings are a compulsory part of the daily dressing of the female 

gender, whether for formal or informal events. To this end, earrings are part and parcel 

of the life of the Ghanaian population. Globalisation and cultural adulteration have also 

impacted the culture of Ghanaians to the extent that some men, particularly in urban areas, 

are adopting earrings as part of their dressing. For example, Fening [20] obtained results 

that justified the use of earrings among men between the ages of 20–30 years, citing fash-

ion and copying from Western societies as the reasons for use. However, the elderly popu-

lation does not support the use of earrings by men because it is argued that the desire to be 

like Westerners has suddenly made the youth promiscuous [3].

Current earring materials have environmental and personal effects on the wearer. For 

example, in Ghana, earrings are primarily made from precious metals, gemstones, beads, 

plastics, and glasses. The use of these materials and the processes involved in turning them 

into earrings are unsustainable due to the adverse effects on the environment. Besides, 

due to the heavy weight of the earrings, some wearers often suffer torn earlobes. Figure 1 

shows a torn earlobe due to the weight of the earrings. In Fig. 2, different materials used 

in making earrings are shown. For example, samples labelled 1–3 are made from beads, 4 

and 5 are made from metals, and 6 is from plastic. These materials are heavy and cause the 

earlobes of wearers to tear over time.

Fig. 1  Torn Earlobe due to 

the heavy weight of earrings.  

Source: https:// laser surge ry. com/ 

split- stret ched- earlo be- repair/

https://lasersurgery.com/split-stretched-earlobe-repair/
https://lasersurgery.com/split-stretched-earlobe-repair/
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Consequently, alternative materials that are lightweight and sustainable need to be 

explored. To this end, in this paper, the author explores the use of can pull tabs and twine 

thread to develop a concept product (earrings and necklaces). The littering of can pull tabs 

causes a lot of environmental and health risks to children because they sometimes choke 

on them when they pick and play with them. According to Burrington [6], children have 

been treated for complications of indigestion from aluminium can tabs from beverage cans. 

Furthermore, Alhasan et  al. [1] argued that teenagers are not spared from these indiges-

tions of can tabs. Can tabs also cause environmental degradation because of their inability 

to decay into the soil and the unsustainable ways of extracting bauxite that is converted 

into aluminium. Reusing can pull tabs has positive implications for the environment as 

there will be a reduction in the mining of bauxite for making aluminium, and littering will 

likely reduce due to reuse. Figure 3 shows some can tabs adopted to develop the earrings 

and necklaces. The use of can pull tabs to develop lightweight earrings and necklaces fits 

the circular economy agenda. The circular economy is an industrial system that is restora-

tive or regenerative by intention and design. It helps in the replacement of the ‘end-of-life’ 

concept with restoration, offers a shift towards the use of renewable energy, removes the 

use of toxic chemicals, which impair reuse, and aims for the elimination of waste through 

the superior design of materials, products, and systems (Ellen MacArthur [19]. Principally, 

circular economy involves two main concepts: product- and material-specific, where the 

Fig. 2  Different materials for 

the production of some earrings 

in Ghana.  Source: Photo by the 

Author (2023)

Fig. 3  Can tab or pull tab.  

Source: Photo by the author 

(2023)
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former focuses on product reuse and life extension and the latter concentrates on post-used 

waste and resources [48].

Secondly, this paper further adopts crocheting as a method to develop the actual prod-

ucts. To the author’s best knowledge, the choice of material and the technique are the ini-

tial means of creating necklaces and earrings by re-using the can tab within the Ghanaian 

fashion industry. The paper’s contribution to the existing literature and practice is twofold; 

firstly, it documents the use of a current method in a new context. Secondly, the paper con-

tributes to the literature on sustainability in fashion accessories, which adds to the advances 

already made in this area.

The paper is arranged into five sections. Firstly, the “Introduction” section is used to 

introduce the paper and build the background to the study. Secondly, the literature review 

can be found in the “Literature Review” section of this paper. This is followed by the mate-

rials, concepts, and methods used in developing the report and making the products in the 

“Research Methodology” section. The “Discussion on the Design and Product Outcomes” 

section is dedicated to the findings and discussions of the products and the “Conclusion” 

section is for conclusions and recommendations for further studies.

Literature Review

Sustainability is an important concept that refers to achieving the triple bottom line 

(3BL) of environmental, social, and economic goals [16, 30]. It is about finding a balance 

between these three elements to create a better future for the planet. By focusing on sus-

tainability, individuals and organisations become environmentally responsible, while also 

fostering a sense of community and social responsibility. There is a growing focus on sus-

tainability and businesses must come up with innovative ways to support this movement. 

The advancements being made in the fashion industry are particularly encouraging. Over 

the past few years, many fashion companies have made a conscious effort to become more 

environmentally friendly by re-engineering their business processes and implementing sus-

tainability programs [7]. The goal is to achieve the 5R principles: reduce, reuse, recycle, 

re-design, and re-image [24]. This does not only benefit the planet but also enhances the 

brand’s reputation and attracts eco-conscious consumers.

Fashion is widely considered the second most destructive industry, after oil, to the envi-

ronment [8]. The fashion industry, particularly the fashion accessories sector, is part of 

the problem. Evidence indicates that the fashion industry is responsible for over 92 mil-

lion tonnes of waste produced yearly and 79 trillion litres of water consumed [39]. Conse-

quently, although not new, the circular economy has emerged as a total replacement for the 

linear economy to deal with the negative impacts of current approaches to manufacturing. 

Unlike the linear economy, the circular economy argues for the restoration of raw materi-

als after use—take, make, use, reuse, and reuse again and again [15]. A circular economy 

is not new,it began in the 1920s [33], but in recent times, governments and academia have 

shed new light on it due to its positive impact on the environment. The current paper adopts 

it for the design of Ghanaian fashion accessories.

Linear economy, based on the notion of unlimited resources, is the taking, making, 

using, and throwing away of used resources. For a very long time, it has been causing 

adverse environmental impacts. In this case, large amounts of non-renewable resources are 

extracted from the environment to make products. The products are used a few times by 

consumers and disposed of in landfills, creating waste [15]. This has been the industrial 
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practice, and there has been a continuation of this practice of extracting resources from 

nature without appropriate plans to reuse or regenerate these resources [41]. Consequently, 

about 80% of raw materials used in production are disposed of after a single use, thereby 

resulting in negative environmental, economic, and social impacts (Ellen MacArthur [19]. 

These negative impacts include natural resource depletion, decreasing forest cover, and 

global temperature changes putting human health and well-being at risk [13].

Environmentally, it is increasingly evident that the activities of the fashion industry 

have adverse environmental consequences that are leading to significant issues, particu-

larly in the context of climate change. As fashion businesses are pivotal contributors to 

these impacts, it is crucial for them to assume responsibility and take proactive measures to 

address these challenges. It is documented that the fashion industry has been taking limited 

responsibility for its contribution to the cause of climate change discussion [40] and over-

consumption of natural resources because of the production approaches [10] and issues 

with the disposal of fashion products [51]. Consequently, it is important for fashion busi-

nesses to take responsibility for their impact on the environment and to work towards more 

sustainable practices because many fashion businesses still use linear business models 

(take and make waste) that ignore the environmental consequences [28]. Changes in busi-

ness models alone would not aid the attainment of sustainability in the fashion industry, 

but organisations must consider a specific driver for end-use products [4]. Thorisdottir and 

Johannsdottir [51] argue that such a driver is often lacking in the design process. The Ellen 

MacArthur Foundation [19] encourages the rethinking of a products’ end-of-life when con-

sidering circularity. The current research is focused on adopting circularity principles to 

design specific fashion accessory products in response to the environmental challenges fac-

ing the fashion industry.

Social sustainability in fashion design encompasses the improvement of labour stand-

ards and conditions, enhancing communities where production occurs and the creating and 

delivering socially responsible products and services [35]. Occasionally, fashion designers 

are required to focus on consumers and how to educate them to promote more sustain-

able consumption because consumers today are ill-informed about sustainability. As fash-

ion designers who make fashion accessories become responsive to the needs of their com-

munities, it leads to completely satisfied communities, customers, and stakeholders within 

and beyond the society in which they operate [49]. By doing so, there is the attainment 

of social well-being, which implies an increase in the quality of life, social justice, and 

social coherence [32] in communities of operations. In this study, the circularity princi-

ples adopted in designing fashion accessories when accepted by the industry in Ghana can 

enhance the communities within which local fashion designers operate. Thus, through the 

reuse of materials, there will be reduction in waste in those communities while at the same 

time enhancing the image of local fashion designers.

Recently, discussion on sustainable fashion accessories design and manufacturing has 

been focused on ensuring that the entire life cycle of products is considered during the 

design stages. As a result, circular economy has become topical, replacing the long-time-

dominated concept of linear economy. The Ellen MacArthur Foundation has provided the 

most widely accepted and used definition of circular economy as an industrial system that 

is restorative or regenerative by intention and design. It replaces the ‘end-of-life’ concept 

with restoration, provides a shift towards the use of renewable resources, eliminates the use 

of toxic chemicals, which impair reuse, and aims for the elimination of waste through the 

superior design of materials, products, systems, and, within this, business models (Ellen 

MacArthur [19]. In principle, circular economy involves two main concepts: product-spe-

cific and material-specific, where the former focuses on product reuse and life extension 
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and the latter concentrates on post-used waste and resources [48]. The paper adopts the 

first principle of product reuse and life extension of can tabs from cans to develop neck-

laces and earrings for the fashion accessories market in Ghana.

Many scholars have contributed to the debate regarding circular economy application 

in fashion accessories product development and testing. Moorhouse and Moorhouse [38] 

explored sustainable design practices concerning zero-waste fashion and the benefits of 

implementing a circular economy. The authors adopted waste products and reused them 

to design new products ranging from sportswear to luxury products. Marques et al. [36] 

proposed several business models based on a circular economy for the fashion industry. 

Colucci and Vecchi [11] provided a comprehensive picture of circular economy practices 

implemented across the fashion industry. The study documented the relationship between 

sustainability and circular economy, supporting the idea that there is a beneficial relation-

ship between these two concepts. Dissanayake and Weerasinghe [14] offered a holistic 

understanding of circular fashion by synthesising the existing literature to develop a com-

prehensive definition. They provided a framework of strategies to facilitate the transition 

from a linear to a circular fashion.

Elf et  al. [18] found that the distinctive development and use of dynamic capabilities 

enable MSMEs to act in agile ways, allowing them to introduce, test, and advance circu-

lar economy solutions, and show that fashion MSMEs adopt circular economy business 

models (CEBMs) by going beyond conventional, technology-focused approaches currently 

dominating business thinking. Similarly, Brydges [5] investigated how the Swedish fashion 

industry has implemented circular economy principles by mapping circular economy strat-

egies across key stages: take, make, and waste. Machado et al. [34] investigated consumer 

motivation’s role in the circular economy’s context through the reuse of fashion products 

and developed a framework showing a virtuous circle of motivations involving the con-

sumer in an active role in the process. Smith et al. [47] focused specifically on the practice 

of textile and fashion design in the UK to consider a more holistic approach to designing 

and manufacturing within these sectors and proposed a vision for circular economic pro-

duction models in fashion and textiles that adopt open design approaches.

Specifically, in craftwork, Dudek and Sparks [17] combined West-African-inspired tex-

tiles with European crochet to develop a cohesive lounging ensemble and show an innova-

tive way of adopting a traditional method to create a modern product. The current paper 

takes inspiration from Dudek and Sparks [17] by adopting the crocheting technique. Still, 

it differs in the types of products developed, the materials used, and the research context. 

Thus, the paper adopts crocheting, which is a fabrication technique that involves the manip-

ulation of a continuous strand of yarn into inter-meshed loops in a way that forms a stable 

final object [23] and combines it with can tabs (a waste material from can tops) and twine 

threads to make necklaces and earrings to reduce waste from cans to advance the circular 

economy agenda.

Research Methodology

The Research Design

This paper is primarily focused on designs that adopt a circular economy approach. 

Swann [50] suggests that design is a form of qualitative research that is perfectly suited 

for human beings, as it allows the interpretation of human actions in a meaningful way. 
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When conducting qualitative research, it is crucial to shed light on the subjective mean-

ings, actions, and social contexts of the research participants as they understand them. This 

approach helps to provide a deeper understanding of the phenomena being studied and 

ensures that the research is meaningful and relevant to those involved. Consequently, quali-

tative research relies on the subjective opinions of researchers and participants.

The field of design requires a combination of diverse skills and effective communica-

tion with other disciplines. It emphasises practical application and skill-based competen-

cies. It is both challenging and rewarding, offering boundless opportunities for creativity 

and exploration. Since the focus of this research was to create designs and develop out-

comes for practice, a practice-based approach was adopted. Practice-based research is an 

inherently creative process. It begins with current standards of practice, thoroughly exam-

ines the literature, and extends into a simple, practical research design to answer specific 

questions about intervention outcomes [53], p 50). The practice-based research strategy is 

embedded within qualitative approaches because design involves a cognitive process that 

includes both problem-finding and problem-solving, and the idea of reflection is integral to 

this process [52]. One of the biggest challenges in design is connecting research with prac-

tice, and these two areas should always be seen as inseparable [31].

A qualitative research strategy that merges theory and practice is action research—an 

enquiry model that, as the name suggests, links the reflective dimension of design to prac-

tice [52]. Therefore, action research is commonly used and well-explored in the design 

discipline aimed at acquiring, converting, and experimenting with new information, ideas, 

and processes through concrete actions [2]. Design research and action research offer alter-

native approaches for bridging the gap between theory and practice and solving practical 

problems [29].

Action Research is a research methodology that emphasises the connection between 

theoretical and practical activities. It also emphasises the importance of the relationship 

between researchers and the communities involved in the research process. This methodol-

ogy involves working closely with these communities to ensure that research is relevant, 

useful, and meaningful to them. By doing so, action research can help to bridge the gap 

between theory and practice and promote positive change in the world. Reason and Brad-

bury [44] argue that action research is unique in that it involves active participation from 

those involved, allowing for a more accurate representation of the reality of the situation 

being studied. Additionally, the focus on action and practice allows for the development 

of effective solutions to real-world problems. By embracing this approach, researchers 

can create designs that truly meet the needs of the people who will be using them. This 

approach is adopted in this paper where the researcher reflects on issues in fashion design 

in Ghana and develops a solution to the problem by creating designs that respond to the 

needs of the population.

In Fig.  4, a process for merging action research and the design process is presented. 

As shown, this is described and visualised as an iterative process. The four main stages of 

merging action research with design are described as analysing, interpreting, designing, 

and implementing [52]. The analysis and interpreting stages involve context setting and 

identifying research problems and stakeholders involved. In this research, the researcher 

clarified the roles of the stakeholders who were mainly colleagues and students helping in 

the laboratory work to develop the designs. In total, there were 8 stakeholders, comprising 

colleague lecturers and students. However, it was the researcher who analysed to determine 

the potential use of pull tabs for developing fashion accessories.

Armed with this idea, the researcher develops an interpretation of the needs of the 

potential target group based on the researcher’s own background knowledge of the 
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community. Essentially, many women in the Ghanaian community admire lightweight 

fashion accessories, including necklaces and earrings. As a wearer of necklaces and ear-

rings, the researcher is not alien to the many issues that accompany weighty fashion acces-

sories. Through such a qualitative approach of using experience, the iterative process 

resulted in a developing design for fashion accessories. The main goal of the interpretative 

phase is to build a shared design approach to describe the critical elements identified dur-

ing analysis and the opportunities that emerge (the design areas) related to the research 

context [52]. This consisted of formulating some design scenarios related to fashion and 

describing frameworks/techniques for developing project proposals that can be transformed 

into actual designs and products.

The next stage is designing and implementing the developed proposals because initial 

ideas are not outcomes. Some of the activities implemented during these two phases are 

aimed at transforming the acquired knowledge in design products into outcomes. At this 

stage, the researcher, together with the help of the students, defined the potential areas of 

intervention and the target scenarios and described frameworks where project proposals 

were to be developed [52]. After many iterations, the researcher settled on the necklaces 

and earrings because stakeholders thought that they were the best fashion accessories ame-

nable to the designs. An important aspect of this was the selection of the crocheting tech-

nique for developing the outcomes after the designs.

Crocheting Technique

Crocheting is a type of lace needlework that involves interlocking loops of a single thread 

using a hooked needle [9]. Fundamentally, it is a different technique than knitting, quilting, 

and embroidery, although these are all craft techniques.

Cunningham [12] argued that a crotchet uses a single hooked tool rather than a pair of 

straight knitting needles. Karp [27] also suggested that knitting and crocheting are differ-

entiated by the loops in crochet ‘interworking’ and that crocheting is a doubly interloped 

Fig. 4  Design in action research 

process.  Source: Villari [52]
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structure’ because a single row of chain stitches is not crochet. Crotchet has many basic 

stitches. They include chain stitches, single crochet in a row, single crotchet-round, dou-

ble crochet, half-double crochet, and triple crochet [25, 45]. Furthermore, other common 

crocheting stitches include broomstick, puff, shell, star, and V which this study adopted to 

construct the final products. These crochet stitches were used as an idea inspiration.

Table 1 shows a studio work of six selected crochet stitches made into flat drawings of 

necklaces. The first column in Table 1 lists crochet samples from 1–6. Whereas in column 

2, the author shows a sample of a flat-designed product using a specific crocheting design, 

column 3 is used to provide comments on the samples of designed products. In designing 

and making the necklaces and earrings in this paper, these different samples of crocheting 

stitches have been considered and made into flat designs.

In the initial stages, all twenty samples of flat designs were produced to assess the cohe-

sion of the crotchet design and can tabs into flat designs; strength, aesthetic, and total 

appearance of the intended products. The number was reduced through critical reviews. 

Some of the samples of the flat designs were rejected based on a lack of durability and 

aesthetic qualities. Others were also rejected based on the inability of the crochet stitches to 

hold the can tabs down and conceal the metal completely.

In crocheting, crotchet hooks are used to construct the stitches and designs. There are 

aluminium and steel hooks [9], of different sizes depending on the need and requirement 

for specific designs. The hooks come in various forms and brands, with no standardised 

hooks in the market today. It has four parts: point, throat, thumb rest, and shank. Casey [9] 

explained that whereas the throat catches that yarn, the point goes into the crocheted fabric, 

and the shank holds the loops in place and determines the sizes of the stitches. Finally, the 

thumb rest supports the thumb to aid the turning off the hook while working. This research 

used a size 4 crotchet hook because it sleekly holds twine threads.

Designs were made based on some principles and guidelines for making jewellery. For 

example, jewellery should be attractive, smooth, comfortable, durable, flexible, and trendy 

[37]. Guided by the principles of jewellery designing, the shape and width of can taps (not 

forgetting the durability of the final product), the earrings and necklaces were designed. 

The different types of the production of initial flat designs were guided by the characteris-

tics of selected crochet designs and the positioning of can tabs.

Collection and Preparation of Can Tabs for Necklaces and Earrings Based 

on Crotchet Technique

The can tabs were collected from various sources, including scrap metal workers, restau-

rants, pubs, and after-party celebrations over 3  months (July to September, (2022). The 

can tabs were washed and dried to make them suitable for the project. The sharp ends 

attached to the empty cans were removed with a knife and filed to smoothen the rough 

edges (Fig. 5).

Regarding crocheting, many threads available in the market were considered based on 

their strength, lustre, colour, unravel nature, durability, sustainability, width, and availabil-

ity for the current project and the future. Blended twine thread (70% cotton and 30% nylon) 

was chosen because it is a natural cotton fibre that absorbs sweat and makes the wearer 

feels relaxed and comfortable even under sunny conditions. Cotton is a strong fibre that 

lasts over an extended period making it durable. Nylon, a synthetic fibre, is strong and adds 

lustre to natural cotton when blended.
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Table 1  Samples of flat drawings in crocheted necklaces and studio works on the necklaces

S/

N

Examples of 

Crotchet

Flat Design of Necklace in a Selected Crotchet Pattern

(Studio works)

Comments on 

Designs

1.

V stitch

Necklace made with 

V stitch and can tabs.

2.

Broom stitch

Necklace made with 

broomstick stitches 

and can tabs.

3.

Puff stitch

Necklace made with 

puff stitches and can 

tabs.

4.

Star crochet

Necklace made with 

star crochet stitches 

and can tabs

5.

Shell  stitch                                                     

Necklace made with 

shell stitches and can 

tabs (A)

6. Necklace made with 

shell stitches and can 

tabs (B). This shows 

a full grasp of pull 

tabs.

Shell  stitch                                                     

Source: Hubert [25] and Ryan [45]
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The Crocheting Technique for Making Each Design/Product

Design/Product 1

In design/product 1, a necklace was produced with two can tabs to begin a pendant in a 

row (Fig.  6). Subsequent rows were made in ascending order by four, eight, and twelve 

can tabs on each row. The pieces were arranged with one slightly on top of the other and 

woven to secure. Blended twine thread in orange-red colour was used. Chain stitches with 

a wrapping of threads were employed to attach the can tabs one over the other. Again, 

chain stitches were securely used at the wide ends of the pendant and served as extensions 

to tie at the back of the wearer’s neck. Knots were made at the ends of the chain stitches to 

prevent the threads from fraying. Round pieces of can tabs were painted orange-red colour 

and were made into earrings by fixing ear bars.

     Clean can tabs                          Filling of rough edges of can tabs 

Fig. 5  Preparation of can tabs for the crocheting project.  Source: Author’s studio work photos (2022)

Fig. 6  Necklace based on 

crochet-chain stitches (product 

1).  Source: Author’s Design/

Product Outcome (2022)
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Design/Product 2

In design two (2), eight (8) can tabs were arranged in a slightly curved position to form a 

pendant (Fig. 7). Blue blended twine thread with blue beads was used. Chain stitches with 

the wrapping of threads were used to securely join the can tabs together on the narrow-

curved sides. The other side of the can tabs forming the down part of the pendant was 

decorated with 3 threaded beads in each hole. Pearl and glass beads were arranged and 

attached to the ends of the pendant to form a rope with a lock at the back of the necklace. 

Earrings were produced in the same method to match the pendant design, and ear bars 

were attached.

Design/Product 3

With design/product three, double chain stitches were used to attach can tabs to each other 

(Fig. 8). The can tabs were overlapped at the middle section of each. Threaded pearl beads 

were joined onto the lower part of the double chain stitches. The colours of the beads were 

gold and wine. The wine beads were smaller than the gold beads. Blended twine thread in 

orange was used to match the other colours. A single chain stitch was used at the end of the 

necklace to secure a lock.

Design/Product 4

For design/product four, chain stitches with thread wrapping and shell crotchet design were 

used (Fig. 9). Blended twine thread in peach colour was chosen. The pendant was created 

in a ‘V’ shape with five (5) can tabs. Chain stitches with thread wrapping technique were 

used to cover each can tab. With the bottom part of the pendant, a shell crochet pattern was 

constructed to accentuate the ‘V’ shape. Three can tabs were joined at each top side of the 

pendant with chain, shell stitches, and thread wrapping. A single row of chain stitches was 

produced to complete the two lengths of the necklace. A lock and bar were attached to the 

Fig. 7  A necklace and earring in 

crochet-chain stitches and beads 

(product 2).  Source: Author’s 

Design/Product Outcome (2022)
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Fig. 8  A necklace based on 

crochet-chain stitches (product 

3).  Source: Author’s Design/

Product Outcome (2023)

Fig. 9  A necklace and earring in 

shell and chain-crochet stitches 

(product 4).  Source: Author’s 

Design/Product Outcome (2023)
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ends of the necklace. The same pattern was created for the earrings, and the earbars were 

fixed.

Design/Product 5

With design/product five (5), chain stitches with thread wrapping and shell crochet design 

were used to produce the necklace and earrings (Fig. 10). Seventeen (17) can tabs were 

used for the necklace. Each of the can tabs was joined to the other by double chain stitches. 

Chain stitches with thread wrapping were used to cover the can tabs in orange twine thread. 

A cream twine thread was used to produce chain stitches at the inner edges of the can 

tabs. A layer of shell crotchet pattern was introduced around the necklace and finished with 

chain stitches in a cream colour of twine thread. A pair of earrings was produced from the 

same design and finished with earring bars.

Design/Product 6

The crochet stitches used for the design/product 6 necklace and earrings were chain 

stitches, thread wrapping techniques, and shell stitches (Fig. 11). Ash-blended twine thread 

was used for the construction. A dozen can pull tabs were used on the wearer’s right-hand 

side in an asymmetric design. The left-hand side was made with a shell crochet design 

without can tabs. Equally, chain stitches with thread wrapping were used to conceal and 

hold the can tabs together. A shell crochet design was made around the necklace. Single 

chain stitches were used at the end with an attachment of a lock. Wine pearl beads were 

used to decorate the necklace and to provide a weight that allows the necklace to lie flat on 

a wearer. The design was asymmetric.

Fig. 10  A necklace and earring 

in chain and shell crochet stitches 

(product 5).  Source: Author’s 

Design/Product Outcome (2023)
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On the right-hand side product, a broader-size shell crochet stitches were used. Seven-

teen can tabs were used in this product and were decorated with wine pearl beads in a full-

circle design.

In Fig. 12, the final products were worn by some of the stakeholders to assess accept-

ability. The assessment was based on some principles and guidelines for making jewellery. 

For example, jewellery should be attractive, smooth, comfortable, durable, flexible, and 

trendy [37]. Apart from principles and guidelines for making jewellery, consumers expec-

tation on the environment, quality materials, innovative designs, and product durability [8] 

Fig. 11  Necklaces and earrings based on crochet-chain stitches (product 6).  Source: Author’s Design/Prod-

uct Outcome (2023)

Product 6

Product 4 Product 5

Fig. 12  Necklaces and earrings worn by some stakeholders.  Source: Photo by the researcher (2023)



1148 Circular Economy and Sustainability (2024) 4:1133–1151

1 3

were also considered. Based on these factors, products 4, 5, and 6 (Fig. 12) were selected 

among the six products made from this study for plausible mass production for the market.

Discussion on the Design and Product Outcomes

The circular economy has become an essential means of reducing waste to avoid the envi-

ronmental effects of excessive waste from the fashion and textile industries. In this paper, it 

has been demonstrated that can tabs could be combined with crochet techniques to ensure 

their reuse. Cappellieri et al. [8] argued that consumers today request higher standards of 

respect for the environment and a deeper search for quality materials, innovation in style/

design, and durability of the products they purchase to minimise their actions on the envi-

ronment. As a result, the opportunity to reuse can tabs in fashion accessories can appeal to 

craft work technicians, policymakers, and consumers in Ghana and beyond.

The findings of this study demonstrate the possibility of reusing can pull tabs and twine 

threads in a crochet technique to design and make sustainable fashion accessories. The 

results are an addition to the existing literature and differ from previous studies, including 

Moorhouse and Moorhouse [38], who explored sustainable design practices in implement-

ing a circular economy to design new sportswear products and luxury products. Method-

ology-wise, the paper is similar to Dudek and Sparks [17] in using crochet but differs and 

contributes to the literature regarding fashion accessories products. The paper has dem-

onstrated that a circular economy can be adopted to design and make fashion accessories. 

Contextually, the use of the Ghanaian fashion accessories sector is an initial contribution 

to the literature as this paper. To the author’s best knowledge, this paper is the first to use 

crocheting to design and make fashion accessories for the Ghanaian fashion industry.

In Ghana and many other parts of the world, recycling is a topical issue to avoid send-

ing waste to landfill sites. However, Ghana has limited availability of recycling facilities 

to process waste, including fashion items. As of today, there is no large-scale segregation 

of household waste into recyclables and non-recyclables in Ghana. Consequently, waste 

that can be recycled or reused is sent to landfill sites. Through the products designed and 

created from this study, can tabs can be reused to avoid them from ending up in land-

fill sites. The outcomes of this research could open up the possibility of exploring further 

applications. For example, an entire beverage can by far outweigh a pull tab because there 

can be many pull tabs generated from a can. As a result, experiments can be conducted to 

determine the possibility of cutting different shapes out of cans to make similar products to 

promote a circular economy in Ghana, Africa, and beyond.

The commercial significance of the outcomes of the study is critical to emphasise 

because the economic effect of reusing materials in fashion accessories endorses a new 

opportunity for various sectors of the Ghanaian economy, both directly (jobs for those 

directly involved) and indirectly (those who are indirectly going to benefit). For example, 

crocheting is a vital cottage industry in many parts of the world. It is a creative but less 

regimented craft that is easier to learn. As a result, this can serve as a knowledge base for 

many women involved in craft work in Ghana and other parts of Africa to explore the pos-

sibility of expanding their small-scale businesses into this sector. As the concept relies on 

reusing can tabs that are free to source, it would not require significant economic resources 

to begin it on a small-scale basis. It is suggested that policymakers consider the possibil-

ity of enacting policies that encourage the reuse of can tabs and other similar materials to 

reduce their environmental effects and promote the reuse of other similar bi-products.
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Conclusion

Through the circular economy approach of reusing existing materials for making 

selected fashion accessories, the fashion industry can aid in the reduction of materials 

that end up at landfill sites. This study explored the application of the circular economy 

approach in the Ghanaian fashion accessories sector, especially in making necklaces 

and earrings. Adopting crocheting, a typical craft-making technique in Ghana, pull tabs 

from cans were combined with twine thread to make selected necklaces and earrings 

to demonstrate sustainable ways of making fashion accessories. It has theoretically and 

practically demonstrated contribution to the circular economy approach.

Using the crocheting technique, six different styles of necklaces and earrings were 

made from can tabs and twine threads. Consequently, wearers can select from various 

fashion accessory designs and products made from crochet techniques. It was argued 

that crocheting is an old craft that can be revived into the modern Ghanaian fashion 

accessories industry trend. The necklaces and earrings made from crochet designs are 

light in weight and, therefore, will not cause torn earlobes to the potential wearers. Cro-

chet projects are attractive and can fit well as part of fashion accessories. Due to the use 

of can tabs, the paper further indicated that the effect of raw materials extraction on the 

environment would be reduced. Besides, the littering of the environment by pull tabs 

from cans will decrease because there is the potential for collectors to be paid by those 

who would adopt these and commercialise the production.

It was suggested that policymakers and the government of Ghana should develop pol-

icies that will make it attractive for those in craft-making to adopt such practices. This 

can attract industry leaders in the Ghanaian fashion accessories sector to consider the 

outcomes of this study. Since there is no policy on waste separation (recycling) in the 

country, using pull tabs can potentially reduce the amount of waste on various landfill 

sites. As a further study to this paper, it was suggested that other countries in Africa and 

beyond with similar circumstances could study the use of the whole can cut into pieces 

of pull tabs or different shapes to make fashion accessories. Again, other techniques 

could be adopted to test whether it is possible to create new products out of used cans or 

can-pull tabs.
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