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Abstract 

This study is based on solid waste recycling activities in Minna, Nigeria. This study examines the potential 

for waste recycling to provide livelihood opportunities in Nigeria. The study identified two recycling centres 

in Minna and collected data through direct observation, measurements, questionnaire administration, and 

interviews. The collected data was analyzed using statistical packages for social sciences and livelihood 

approach to demonstrate the green value of recycling, identify impediments to green growth, and map the 

recycling cluster. The result shows that the recycling cluster occupies an area of 0.64 hectares that accom-

modates 141 recycling outlets, with about 40% of the outlets occupying below the standard shop size of 

7.2m2. The recycling outlets use 18 types of recovered materials to reproduce 27 varieties of products. Each 

recycling outlet engages about 3.4 persons and offers training to an average of 6 persons each. The study 

highlights the importance and potential of informal solid waste recycling as a sub-sector that fulfils social, 

economic, and environmental benefits associated with sustainable development. However, the lack of com-

mitment by governments to waste recycling undermines the contribution of the recycling business. Moving 

towards the zero-waste policy can save public funds that can be invested in the waste disposal and reduce 

the threat to public health from solid waste. Furthermore, safety measures should be ensured among the 

scavengers and the recyclers, and the physical environment of the recycling cluster should be upgraded to 

take care of poor accessibility and the use of makeshift structures by most of the recycling units. Govern-

ments should focus on policies that encourage waste sorting, collection, sales, and solid waste processing at 

all scales. We underscore the need for creative and reliable government support to achieve green growth and 

development in the solid waste recycling sector. 
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1. Introduction 

Formal material recovery systems are scarce in Africa's public and private sectors. Instead, mate-

rial recovery, which includes source separation and recycling, is largely carried out by the infor-

mal sector, operating at multiple levels (UNEP, 2005). In terms of solid waste management ac-

tivities, developing countries, including Nigeria, perform poorly (Hoornweg and Bhada-Tata, 

2012). Waste recycling is mainly done informally, through waste picking, while composting is 

seldom undertaken formally, despite the high percentage of organic material in the waste stream. 

Incineration is uncommon and unsuccessful, while landfilling is characterized by low-technology 

sites and open dumping (Hoornweg and Bhada-Tata, 2012). 

The traditional view of waste characteristics is evolving. In Nigerian urban centers, solid waste 

generation is increasing due to urbanization, rising consumption levels, and product diversity. The 

growing number of retail outlets, development of large shopping malls, and re-entry of multina-

tional supermarkets into urban centers are evidence of changes in consumption. Furthermore, Ni-

geria's GDP growth rate has risen over the years, making it the largest economy in Africa. From 

USD 297.46 billion in 2009, the nation's GDP rose to USD 460.95 billion in 2012 and USD 568.5 

billion in 2014, although its 2021 value of USD 510.59 billion is below the 2014 value but higher 

than the 2009 value (Statista, 2022). These changes have significant implications for waste gen-

eration. Consumers now have a wider range of options, but products are designed with shorter 

lifespans, as the EU Commission (2010) observed. Additionally, there are more single-use and 

disposable products, while technological advances have resulted in more frequent use of personal 

and updated devices (EU Commission, 2010). These are global drivers of waste generation, from 

which developing countries are not immune. 

Several studies in Nigeria have examined various aspects of livelihoods related to recycling ac-

tivities. In the urban area of Nsukka, Nzeadibe (2009) found that the average monthly income of 

recyclers was higher than the monthly minimum wage for civil servants in Enugu State. Nzeadibe 

and Ajaero (2010), based on their study of recycling in Enugu and Onitsha, stated that a contem-

porary paradigm shift in waste management regards waste as resources, and recycling, driven by 

the informal sector, is a means of exploiting the resource value in waste. Oguntoyinbo (2012) 
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noted a contradiction in the perception of waste between informal waste recyclers and the public, 

as informal recyclers view waste as a means of livelihood and income, while the public sees it as 

an aesthetic issue. Obadina et al. (2015) identified five livelihood activities related to Lagos waste 

management: scavengers, dump waste collectors, cart pushers, waste merchants, and private sec-

tor participants who collect and transport waste to the dumpsite without sorting or recovery. These 

livelihood activities provide services that meet their employment and income requirements and 

fulfil basic human needs. Recovered materials, including scrap metals, plastics, bottles, textile 

materials, and aluminum cans, are reused directly or used as secondary raw materials or processed 

into intermediate products for sales across Nigerian cities such as Abuja, Kano, Enugu, Onitsha, 

and Lagos (Iorhemen et al., 2016). These studies aim to investigate the full range of livelihood 

opportunities and resilience that recycling can provide, in response to the growth of solid waste, 

poor waste disposal systems, and limited attention to the potential livelihood opportunities in solid 

waste management. It seeks to inventory recycling outlets, analyze inputs and products, evaluate 

the operating environment, investigate livelihood opportunities, and identify ways to promote pro-

green recycling practices. 

Waste recycling involves reusing, reprocessing, and remanufacturing used products, treating 

waste as a commodity with new resource value and a second life. The significance of recycling 

has grown due to declining waste collection and disposal capacity and the severe health hazards 

associated with waste disposal, even at properly managed landfills. This is particularly prevalent 

in developing countries, where open dumping is common, and municipal governments are often 

unable to cope with the vast amounts of waste generated by urban residents. Moreover, recycling 

offers opportunities for resource conservation, livelihood development, and cost reduction. Recy-

cling in developing countries aims to extract remaining value from waste, prevent final disposal, 

and commercialize the waste by aggregating quantities, removing contamination, sorting by grade 

or type, storage, transport, and marketing. The advantages of solid waste for livelihoods have been 

recognized by several analysts. Furthermore, recycling is often more cost-effective than disposing 

of waste through landfilling and other means, and informal recyclers can save governments a 

substantial amount of money. Recycling also drives the development of new technologies and 

expands the horizon of knowledge and its applications. 

The concept of the green economy is a development paradigm that seeks to balance differing 

views on the environment and development for practical expression in sustainable development 

(Sanusi, 2013). Therefore, it offers the promise of economic growth while protecting the earth’s 

ecosystems and contributing to poverty alleviation (Ocampo, 2012). Ocampo states that the green 

economy ‘underscores the economic dimensions of sustainability. Its origin is associated with the 

publication of the document Blueprint for a Green Economy, authored by Pearce, Markendya, 

and Barber in 1989 for the UK Department of the Environment. It is defined as the process of 

reconfiguring business and infrastructure to deliver better returns on natural, human, and eco-

nomic capital investments while at the same time reducing greenhouse gas emissions, extracting 

and using fewer natural resources, creating less waste, and reducing social disparities (Dalal-

Clayton, 2013). Bushehri (2012) sees it as the 'decoupling of unsustainable resource use and en-

vironmental impacts from economic growth' by emphasizing the economy of resource use. The 

objectives of the green economy are to achieve human well-being, reduce carbon emissions, and 

achieve equity.  

The green economy is a multifaceted concept that encompasses a wide range of sustainable prac-

tices, from eco-fashion and eco-building materials to resource-efficient production and consump-

tion patterns. As Ilić, Stojanovic, and Djukic (2019) explain, it seeks to balance economic growth 

with environmental protection and social equity. According to Dalal-Clayton (2013), a green 

economy is guided by principles of sustainability, inclusivity, good governance, and efficiency, 

among others, and aims to create wealth and employment opportunities while safeguarding the 

planet for future generations. Inclusive green economy initiatives, such as those advocated by the 

IIED (2017), prioritize job creation, especially for marginalized communities, and support envi-

ronmentally responsible enterprises that can drive economic growth. Central to the green econ-

omy are concepts like zero waste and circular economy, which seek to reduce waste and promote 

the reuse and recycling of resources. Overall, the green economy represents a promising vision 

for achieving sustainable development and improving the well-being of people and the planet. 

The circular economy is a concept that emphasizes the idea that waste can be turned into a re-

source again by forming a loop in the production-consumption chain (Institut Montaigne, 2016). 

The danger of a linear production system, where the emphasis is on extraction, production, con-

sumption, and discard, has been recognized by various organizations (World Economic Forum, 
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2014; European Union, 2014; Club of Rome, 2015). The circular economy is seen as an alternative 

to the linear economic approach, where the end of life of a product end in waste and terminates 

its usefulness (Institut Montaigne, 2016). This approach becomes increasingly necessary with the 

risk of higher resource prices and supply disruptions. The circular economy is based on an indus-

trial system that is restorative or regenerative by intention and design (Ellen MacArthur Founda-

tion, 2013). In a circular economy, waste does not exist since products are designed and optimized 

for a cycle of disassembly and reuse (World Economic Forum, 2014). The objective is to extract 

maximum value from products before safely and productively returning them to the biosphere 

(Ellen MacArthur Foundation, 2013). 

A circular economy emphasizes shared use, second-life products, and asset sharing, and has the 

potential to deliver simultaneously on four major political priorities: job creation, balance-of-pay-

ments support, supply chain resilience, and climate change mitigation and adaptation (Preston, 

Lehne, & Wellesley, 2019). In contrast to the linear "end-of-life" concept, a circular economy 

views redundant consumer goods as input, and therefore replaces waste with restoration, trans-

forming the recycling industry (de Jong et al., 2019).  

The idea of zero waste aims to address the issues associated with incinerator-based integrated 

solid waste management, and has its roots in Japan's concept of total quality management, where 

the industrial process is designed to achieve zero defects (Murray, 2002). According to Zaman 

and Lehmann (2011), a zero-waste city has a 100% recycling rate and recovers all resources from 

waste materials. Similarly, Lehmann (2011) suggests that cities can embed these concepts into 

practice by redesigning urban systems with "zero waste" and material flow in mind, transforming 

existing cities and upgrading recycling infrastructure in low-to-no carbon city districts. This study 

aims to examine the potential for waste recycling to provide livelihood opportunities in Nigeria. 

2. Research Methods 

The study is based in Minna, the capital of Niger State (see Figure 1). Located approximately 156 

km away from the Federal Capital Territory, Abuja, Minna is the closest state capital to the Fed-

eral Capital Territory. It originated as a railway station in 1905 and served as an administrative 

headquarters during colonial rule (Sanusi, 2009). The urbanization of Minna has been facilitated 

by the presence of large federal educational institutions, such as the Federal University of Tech-

nology and the headquarters of the National Examination Council (NECO). The population of 

Minna has grown from 59,988 in 1963 to 76,480 in 1979, 190,750 in 1991, and an estimated 

346,670 people in 2006 (Sanusi, 2009). Using the national growth rate of 2.58% (World Popula-

tion Review, 2020), the estimated population of Minna in 2021 is 507,992. 

The study relies on both primary field data and secondary data sources. The secondary data was 

focused on analyzing the spatial patterns of solid waste management issues within the city. This 

included variables such as the number of waste dumps, their locations, distribution, and the area 

occupied by each dump. Additionally, the types of waste generated within the city were also in-

cluded as part of the secondary data analysis. 

The study conducted field research in Minna and identified two recycling centres: a multi-unit 

centre and a small-scale plastic processing unit. The data collection methods employed included 

direct observation, measurements, questionnaire administration, and interviews. For the multi-

unit recycling centre, the study conducted an inventory of the existing units based on the recycled 

materials, and took the coordinates of the entire centre using hand-held GPS to establish its spatial 

characteristics. Physical observations were also made, including an assessment of the facilities 

within the centre, the working sheds, the working environment, and accessibility. The following 

checklist was used for the physical observations: a) Inventory: recycling types and recycling units 

per type, b) Size of work-shed: dimensions of each work-shed in metres, c) Facilities: observation 

of the presence of water and electricity, d) Working environment: observation of waste deposits 

and cleanliness of the work area, and e) Accessibility: assessment of the presence of an access 

road to the work-shed. 

The administration of a questionnaire to the recycling units followed the physical observation. 

The questionnaire design covered the socio-economic characteristics of the recyclers, the type of 

training they have received, the products being recycled, the type and quantity of products pro-

duced from the waste materials, and livelihood services such as income, asset building, formal 

and informal networking, official support facilities, and training of others. In total, 50 recycling 

units were selected for the survey. Additionally, an oral interview was conducted with the Centre 

Leader. The interview focused on the administration of the Centre, cooperation among the 
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recyclers, the history of the centre, and the importance of the recycling activities to the operators. 

Similarly, the plastic processing plant survey included a physical survey of the work environment 

and facilities, including input and output storage. It also included an interview with the owner 

regarding the sourcing of the waste plastics, the unit's operation, training and workforce, as well 

as the benefits and problems facing the unit. 

 

Figure 1. Location of the Study Area. 

The data was digitally processed using Statistical Packages for Social Sciences (SPSS). The data 

was analyzed to demonstrate the green value of recycling and to show impediments to green 

growth. In the first instance, a livelihood approach was adopted to analyze the questionnaire-based 

data. In this case, the emphasis was on (i) people (their capabilities), (ii) activities (the recycling 

activities, the operation, changes over time), (iii) assets gained from engaging in recycling, and 

(iv) gains and output. These four areas were analyzed through descriptive means, following the 

four categories of parts of livelihoods suggested by Chambers and Conway in 1991. In addition, 

the livelihood analysis was supported by an environmental analysis that looked at the general 

operating environment, including operation area, appearance, the nature of the work sheds and 

the working environments, including safety, as well as disposal of their waste. The relationship 

between the length of operation (dependent variable) and the age of the operators (independent 

variable) was examined using regression analysis. Similarly, attempts were made to classify the 
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operating units according to the depth of livelihoods. Simple qualitative analysis was applied to 

analyze the data from the plastic processing plant. In doing this, livelihood opportunities and en-

vironmental issues involved in the operation of the recycling units were also analyzed. 

The study also involved the mapping of the recycling cluster. To do this, a satellite image of 

Minna was downloaded from the Google Earth platform. The downloaded image was georefer-

enced in the ARCGIS 10.5 environment using four known points identified with a GPS. Addi-

tionally, the buildings and roads were digitized in the ARCGIS 10.5 environment. All features 

within the maps were represented with polygons and lines. 

3. Results and Discussion 

3.1. The nature of solid waste problem in Minna 

According to recent records, it is evident that plastic and rubber products are the major compo-

nents of the waste generated in Minna, accounting for 56% of the total waste generated in the city 

in 2019 (Table 1). This high percentage of plastic and rubber waste highlights the urgent need for 

proper waste management strategies and recycling initiatives to reduce the environmental impact 

of plastic waste. The remaining waste comprises paper and vegetable waste at 21%, and organic 

waste at 18%. These findings emphasize the potential for implementing effective waste manage-

ment practices that target the segregation and recycling of recyclable materials, thereby reducing 

the amount of waste that goes to landfills. Furthermore, it is essential to recognize that most of 

the waste generated in Minna is recyclable, thus highlighting the importance of promoting recy-

cling programs to minimize the negative impacts of waste on the environment. 

Table 1. Types of Waste Generated in Minna. 

Type of waste Proportion (%) 2022 

Plastic and rubber 56 

Glass  2 

Textile  3 

Paper  21 

Vegetables and organic  18 

Total  100 

Source: Abubakar et al. (2019). 

 

Sanusi (2015) conducted a study on the spatial manifestations of the solid waste problem in 

Minna, highlighting the need for effective waste management strategies. Figure 2 presents the 

distribution of solid waste dumps in the city among nine neighbourhoods, demonstrating the areas 

occupied by the waste and their impact zones. The results of the study revealed that plastic and 

rubber products constitute the bulk of the waste generated in the city, accounting for 56% of the 

total waste generated in 2019. The impact of poor solid waste management in the city is not only 

limited to the presence of open dumps but also seen in the impact on neighbourhood serenity, 

emission of gasses and possible impact on flood drainage channels. 

The Figure shows that the neighbourhood of Sauka Kahutra has the highest number of solid waste 

dumps (30), followed by Kpakungu with 29, and Angwa Daji with 20. While the SWDs occupy 

an area of 7818.00m2 in Kpakungu, they occupy 6523.84m2 in Angwa Daji. Overall, there are 167 

SWDs from the nine neighbourhoods, occupying an area of 34482.96m2. This represents an av-

erage of 19 SWDs per neighbourhood and an average area of 3831m2 per neighbourhood. 

The area occupied by SWDs in the nine neighbourhoods could potentially provide 153 residential 

plots of 225m2 of high-density development. However, the current waste management practices 

demonstrate a waste of land resources and hindrance to other service delivery, such as housing 

development. Additionally, waste materials are frequently found in drainage channels and 

streams, obstructing the free flow of water and creating water reservoirs within streams and drain-

age channels (Figure 3). The burning of waste materials within the city also contributes to green-

house gas emissions. It is therefore essential to adopt effective waste management strategies to 

reduce the negative impact of poor solid waste management in the city. 
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Figure 2. Indicators of Exposure to Solid Waste Hazards in The Neighbourhoods (Sanusi, 2015). 

 

Figure 3. Wastes in Parts of The Main Drains of Minna (Source: own documentation). 
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3.2. Inventory of firms and types of materials being recycled 

The list of waste materials inventoried from the recycling outlets (Table 2) highlights the diversity 

of materials that are being recycled in the area. Iron, steel and other iron-related materials are 

valuable resources commonly found in waste streams, and their recovery can contribute signifi-

cantly to reducing waste and conserving natural resources. Aluminium is another valuable mate-

rial that can be recycled indefinitely without losing its quality, and it is commonly found in bev-

erage cans and other consumer products. Wood is a versatile material that can be used for various 

purposes, such as furniture and construction materials, and its recovery can help to reduce defor-

estation and greenhouse gas emissions. Discarded bags of cement, sugar and rice can be recycled 

and reused for other purposes, such as construction materials and packaging. Empty plastic and 

tin containers and bottles are also valuable resources that can be recycled into new products, re-

ducing the amount of waste that goes to landfills. Water closets and baths are also recyclable and 

can be broken down into their constituent parts for reuse. The variety of materials being recycled 

in the area is a testament to the resourcefulness of the recyclers and the potential for waste reduc-

tion and resource conservation. 

Table 2. Type of Material Being Recycled. 

S/No. Inventory Total Percentage 

1 Aluminium Material  62 14.59 

2 Cases of battery Cells 3 0.71 

3 Plug Engine 7 1.65 

4 Plank Wood 40 9.41 

5 Used tubes of tires 10 2.35 

6 Tires 16 3.76 

7 Empty Can (Gongoni) 37 8.71 

8 Steels (iron) 31 7.29 

9 Flat Metal 39 9.17 

10 Iron Rods 51 12.00 

11 Empty Cement, salt, Sugar, Detergent bags 37 8.71 

12 Empty Plastic container 26 6.12 

13 Animal Skin 7 1.65 

14 Robber ropes (flat) 19 4.47 

15 Rug Carpets 7 1.65 

16 WC/Bath  6 1.41 

17 Empty Bottles  23 5.41 

18 Motorcycles Scrap 4 0.94 

Total 425 100 

 

These 18 categories of waste materials are found in 425 cases among the recyclers with an average 

of 3 materials per recycler. That is, there are about 141 recycling outlets. The most dominant 

waste material is aluminium (14.59% of the 425 cases), followed by iron rod (12%), plank wood 

(9.41%) and flat metals (9.17%). On the other hand, motorcycle scrap and battery cell cases that 

constitute less than one per cent each are less frequent. 

3.3. Products from recycling 

The production of a variety of products by recycling units has been highlighted in the literature 

as a sustainable solution to waste management. The findings presented in Table 3 suggest that the 

recycling units in Minna are producing a wide range of products that cater to different client needs. 

The production of household utensils, agricultural materials, house furniture, construction mate-

rials and baking pans indicates that the recycled products have diverse applications. 

Table 4 shows a low monthly output per unit of firm for large products such as gate (4 units per 

plant or producer) iron bed (12 units per plant) and large units per firm for smaller products such 

as bread baking pan (1000 units per plant), bread baking pan (573 units) and cutlass (343 units 

per plant). The output of other products falls between 50 and 100 per plant, such as shoes (88 

units per plant) and buckets (66 units per plant), while others range from 100 to 200 units per 

plant, such as 4-pots (149 units per plant), Abacha cooking stoves (104 units per plant), and fun-

nels (120 units per plant). Most producers (74%) produce multiple products, while only 26% pro-

duce a single item. Some producers produce as many as 9 or 6 items, respectively, while another 

17% produce two items each (Table 4). On average, each firm produces 2.4 items. 
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Table 3. Types of Products Produced per Month by The Recycling Units. 

Product  Number 

of pro-

ducers 

 

Monthly 

output 

Monthly 

Output 

per plant  

Product  Number 

of pro-

ducers 

 

Monthly output Monthly 

Output 

per plant 

Aluminium pot 7 1044 149 Cutter  2 280 140 

Abacha stove  9 976 108 Bread baking 

pan  

4 4000 1000 

Iron bed  1 12 12 Cake baking 

pan  

3 1720 573 

Iron chairs  1 48 48 Funnel  1 120 120 

Shoes  5 440 88 Wooden chairs  2 68 34 

Hoe 8 2744 343 Bags (from 

skin) 

5 528 105 

Cutlass  4 980 245 Sacks  4 420 105 

Gates  2 8 4 Kerosene 

stove  

5 156 31 

Iron windows 4 144 36 Window frame  1 20 20 

Iron doors  6 304 50 Buckets  1 60 60 

Axe  4 720 180 Water Fetch-

ing ropes  

2 32 16 

Fan iron hook  3 620 206 Fetchers 3 432 144 

Hammer  1 40 40 Coal pot  4 1328 332 

Digger  3 416 138     

Table 4. Products per Firm. 

Number of products per firm Number of firms Percentage 

1 13 26 

2 17 34 

3 14 28 

4 4 8 

6 1 2 

9 1 2 

Total 50 100 

 

3.4. Physical characteristics 

The recycling cluster is an extension of the main market, Kaswan Gwari. Spatially, there are three 

sectors of the recycling cluster. One sector occupies the right of way (ROW) of the adjoining 

railway lines, another is adjacent to the market, and the third sector, developed for scrap collection 

and export, is located across the city's drainage channel bordering the market (see Figure 4). The 

area of the sector by the railway ROW is 0.24 hectares, the one by the market is 0.21 hectares, 

while the scrap collection centre is 0.20 hectares (see Figure 2). The three sectors together occupy 

an area of 0.64 hectares. However, the recycling cluster is not planned and lacks clear access, 

unlike the main market. The work-sheds are mostly made of corrugated iron sheets, with only a 

few being made of burnt bricks. 

As the cluster is unplanned, work-sheds' sizes vary based on the owners' ability to acquire space 

for themselves. The work-sheds range from as small as 2 square meters to as large as 29 square 

meters. In general, 40 percent of the work-sheds have a size below the minimum standard of 7.2 

m². Work-sheds from 7.2 to 10.79 m² make up 12 percent, while those from 10.8 to 29 m² consti-

tute 48 percent. Overall, most work-sheds meet the minimum size standard, but the 40 percent 

that fall below the standard is unacceptably high and clearly reflects the informal nature of the 

cluster. In terms of facilities, water and electricity are available, although only 20 percent of the 

work-sheds claim to have access to water, in contrast to 80 percent claiming access to electricity. 

3.5. Characteristics of the operators and the nature of the recycling business 

The recycling business is an all-male affair. None of the operators is a female. In terms of educa-

tion, only about 10 per cent had no education, while the rest spent various years schooling. The 

picture in Table 5 shows that most of the recyclers (52%) spent 6 years schooling while many 

others (18%) spent between 4 and 5 years in school. In general, only 2% spent the minimum of 9 

years stipulated by the National Policy on Education schooling. The clear picture here is that 

people with low education characterize the sector. 
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Table 5. Years Spent Schooling. 

Years spent schooling  Frequency  Percentage  

None 5 10 

4 5 10 

5 4 8 

6 26 52 

7 1 2 

8 1 2 

9 1 2 

10 3 6 

11 1 2 

12 2 4 

15 1 1 

Total 50 100 

 

 

Figure 4. Location and Site Characteristics of the Solid Waste Recycling Cluster in Kaswan Gwari, Minna. 
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For all the operators, the recycling business is full-time work. The length of stay of the respond-

ents in the business varies from about one year to as high as 41 years. The age in business reflects 

the age of the operators, ranging from 23 to 75 years old. In general, 37 percent are less than 30 

years old, 23 percent are between 41 and 50, and 10 percent are more than 60. The length of stay 

in the business and the age of the operators correlate quite well. Regression analysis was con-

ducted between the length of participation (age of business) and the age of the operators. The 

regression equation is -09.139 + 0.608 (age of the respondents). The overall regression was sta-

tistically significant, R2 is 53%; F is 53.83 with a p-value of 0.000. Furthermore, respondents 

explain about 53% of the variations in the length of participation in the recycling business. It was 

also found that the age of the respondents significantly predicted the length of participation in the 

recycling business; B is 0.603. The t-test of the constant is -2.628, and that of the predictor (age 

of the respondents) is 7.337. While the t-test of the constant is not significant (p=0.012), the t-test 

of the predictor is significant with a p-value of 0.000. 

Between 2004 and 2014, twenty-three of the operators (46%) entered into the business, indicating 

the attraction of the business to some people within the city and the job opportunities that the 

recycling business offers for potential operators. With a 2004 base of 27 people, between 2004 

and 2014, the recycling business grew at the rate of 6.35 percent per annum. This is high and 

points to the fact that giving due attention to the sector will enhance its ability to engage more 

people productively. Operators work long hours per day, ranging from 8 to 12 hours. Most people 

(20%) work 10 hours daily, while 14 percent work between 9 and 12 hours daily, and only about 

6 percent work eight hours daily. Operators source materials from both within and outside Minna. 

While 78 percent of the operators claim to source material from Minna, others (22%) claim to 

source the waste materials from outside Minna. Scavengers are the main suppliers of waste prod-

ucts. The authors sighted the scavengers entering the cluster and delivering their products to the 

operators. To the scavengers, sourcing waste is a serious business. The recycled output is market-

ing through retail, wholesale, and a combination of the two. While 44 percent of the operators sell 

mainly by retail, 16 percent sell by wholesale, and 40 percent do both retail and wholesale sales. 

3.6. Livelihood presentations 

From the green economy point of view, while the recycling business reduces the quantity of solid 

waste available for disposal, the people engaged in the business experience some livelihood op-

portunities. These are assessed by examining employment roles, income generation, asset devel-

opment and social capital. In terms of employment, the 141 owner-operators are full time self-

employed people and they also engage some hands in the running of their businesses. Table 6 

shows the total number of people engaged by 50 operators. In total, 170 people work in these 

work-sheds as employees of different categories. The number of workers range from one to nine. 

Majority of the firms, 17.8 percent engage three persons each while another 6.8 percent engage 

four, five and six persons each respectively. On the average 3.4 persons are engaged per firm. The 

concept of engagement embraces people who participate in the production system, whether or not 

remuneration is paid. The truth is that engagement has its attraction, and it may be because the 

persons involved are co-spenders who may not qualify for any remuneration apart from what they 

get from the household pool. Further break-down shows that assistants in the firms constitute 37 

per cent while employees constitute 35 per cent (Table 7). Assistants are like co-owners or senior 

trainees awaiting dis-engagement as opposed to employees who are to collect remunerations. The 

household members (children, wives and other relatives) constitute 28 per cent. 

Table 6. People Engaged by The Recycling Business. 

Number per firm Number of firm Percentage 

1 1 1.4 

2 19 26 

3 13 17.8 

4 5 6.8 

5 5 6.8 

6 5 6.8 

8 1 1.4 

9 1 1.4 

Total  50 100 

Table 8 shows the income earned by the operators. Income is derived from sales of output with 

the belief that gains will vary according to output sold. The least income per month is NGN28,400 

while the maximum is NGN1,810,000. The distribution of income confirms the fact that waste 
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business is a good business. Only four (8%) operators collect income of less than NGN50,000 per 

month. While 20 per cent get between 101,000 and 200,000 per month, 22 per cent get between 

401,000 and 800,000 per month. 

Table 7. Types of Engagement. 

Type of engagement Number Percentage 

Assistants (co-workers) 63 37 

Children  30 18 

Wives  5 3 

Relatives  12 7 

Employees  60 35 

 170  100 

Table 8. Income from The Sales of Recycled Products Per Month. 

Income range in Naira Frequency Percentage 

Less than 50000 4 8 

51000-100 000 7 14 

101000-200000 10 20 

201000-400000 8 16 

401000-800000 11 22 

+800000 10 20 

Total  50 100 

 

With a median income of 355,000, 46 per cent of the operators earn below the median income, 4 

percent earn equal to the median income while another 50 percent earn above the median income. 

The income profile is encouraging when this is viewed against the minimum national income of 

NGN18,500 as at early part of 2019 when the survey was concluded. However, against the back-

drop of a large household size of 8.2 per household (Sanusi, 2008), and using 2 USD per day, the 

situation will change. At the current exchange rate, a typical household in Minna, will require 

98,000 per month to survive. With a minimum income of NGN28,400.00 and 8% of the operators 

earning less than NGN50,000 per month, earnings in the sector sufficiently compare with earnings 

in the public sector where the current minimum wage is NGN30,000.00 per month. 

Trainees are also part of the people engaged by the recycling business and represent the new crop 

of recycling entrepreneurs. It is seen that between 2014 and 2015, 50 per cent of the operators 

trained between 1 to 3 persons while another 30 per cent trained between 4 and 6 persons. Within 

one year, 290 persons were trained. This gives an average of about 6 trainees per operator. 

Asset as a component of livelihood is believed to reflect the gains from livelihood activities and 

a reflection of the amount of income earned. Table 9 shows the assets acquired by the operators 

through their engagement in the recycling business. The Table shows that fixed asset and person-

alized mobility have priority in asset building by the people. Hence, with respect to different 

means of mobility, 72 percent of them own bicycles, 66 percent own motorcycles and 40 per cent 

own cars. These show evidence of cross-ownership of means of mobility. Similarly, 54 per cent 

have plots of land while 80 per cent own houses. Units of fixed assets per person vary from 1 to 

5. It is not uncommon that people who own more than two cars use the extra for commercial 

purposes while extra plots of land are security in terms of future investments. Assets offer oppor-

tunity for individual’s resilience against sudden economic shocks and against happenings that 

may affect the fortunes of their businesses. It is also important to note that the digital revolution 

has meaning to these people as 32 percent of them own computers. While this is low and indeed, 

the lowest proportion among the assets shown in Table 9, it is meaningful that computer owner-

ship is not limited to the elite and to people in white collar jobs. 
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Table 9. Assets Ownership by the Operators. 

Number 

of asset 

Type/proportion of respondents 

 Bicycle  Car  Computer  Furniture  Motorcycle  House  Land  TV Video  

None  28 60 68 40 34 40 46 36 50 

1 68 34 20 34 50 46 20 40 24 

2 4 6 10 20 16 4 12 14 16 

3   2 2  6 10 4 8 

4    2  2 8 4 2 

5    2  2 4 2  

 

Social capital: Social capital derived from the business represents a particular advantage in 

strengthening the livelihood opportunities. All the operators belong to the trade unions that bring 

all the operators together. Beyond this, about 20 percent of them belong to cooperative societies 

and none get any support from the government. The practical thing is that before the government, 

these operators did not exist; although government officials may as individuals have one thing or 

the other to do with the people. In 2006, the Niger State government constructed a recycling plant 

for organic materials, with the objective of getting fertilizer from the plant. However, more than 

fourteen years later, the plant is not in operation. In addition, there is no policy on ground to 

creatively engage the people in the business of solid waste recycling. 

3.7. Scrap as tradable commodity 

The third section of the Recycling Cluster is devoted to collection and export of scraps. There are 

thirty centres in this section with each centre employing an average of 30 persons. Their job is to 

sort all collected scraps into the different categories. The scraps consist largely of metal products 

from many sources, vehicles, electronic materials and construction materials. The scraps are sold 

in Lagos. Each week an average of one trailer load of the scraps goes to Lagos. The section is 

evidently busy with collectors, sorting, packaging and loading. The collectors believe that it is a 

good business with the claim that a few of them have trailers numbering about four for the purpose 

of the business. 

The recycling business is having a new dimension with the establishment of a plastic crushing 

plant in Maitumbi neighbourhood of Minna. The plant is an example of a small-scale solid waste 

recycling business. The plant recycles plastic products by crushing and converting them into bil-

lets. These are then sold to other companies that use them as input for production of plastic prod-

ucts. For example, it has markets in Munirat Plastic Industry, Minna and in other companies in 

Kano, Kaduna, Onitsha and Port Harcourt.  The plants depend on supply of input from scavengers. 

On the average, there are 10 scavengers supplying about 40 kg of waste plastics per person per 

day. On the average, a ton of crushed plastics is produced daily. The firm employed 10 persons 

and generated between NGN400,000 to NGN1,000,000 (USD 953.52 to USD 2383.79) monthly. 

3.8. Discussion 

The study demonstrates that the business of solid waste recycling is beneficial. The activities of 

the recyclers in this study are similar to what was observed in Nairobi by Hiltinen (2010), where 

solid waste recycling is also organized in centers and informal collector groups or waste recyclers 

separate the valuable material (Hiltinen, 2010). However, unlike the position held by Wilson et 

al. (2006) cited by Hiltinen (2010) that recycling is a waste picking activity carried out by the 

urban poor, this study reveals that waste recycling is more than just waste picking. It involves a 

whole range of activities that add value to waste and, in some cases, lead to product remaking or 

the creation of entirely new products different from the original waste materials. While pickers 

occupy the "bottom layer of waste recycling" (Hayami, Dikshit, and Mishra, 2006), the people 

covered by this study (re-makers) occupy the upper layer. 

From an environment-climate change perspective, the recycling business addresses the fundamen-

tal problem of accumulated waste that leads to greenhouse gas (GHG) emissions and physical 

problems such as blocked roads and drainages, which exacerbate the impacts of climate change 

during high rainfall events. In addition, solid waste recycling can prevent issues related to the 

breeding of disease-carrying vectors and the attendant risk of epidemics. Asmah, Owusu, and 

Kankam (2013) recognized these advantages in their study on plastic waste recycling in coastal 

communities of Ghana, where both livelihoods and environmental quality were improved through 

two business models for plastic recycling. 
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Recycling is critical in achieving the zero-waste agenda outlined in the Post-2015 Sustainable 

Development Goals. This study demonstrates that existing waste recycling initiatives are highly 

effective and contribute to the capability and livelihoods of operators. In summary, waste recy-

cling generates multiple livelihood engagements and benefits, as shown in Figure 5. The Figure 

highlights two broad sections: livelihood and benefits. The range of livelihoods gives rise to a 

range of benefits. Livelihoods include scavenging, recycling, transportation, and trading in solid 

waste. Each of these, except scavenging, also consists of a sub-system of livelihoods. For instance, 

recycling includes product repackaging, product conversion, new product creation, and crushing 

solid waste.  

Similarly, benefits include economic, environmental, and governance benefits. Economic benefits 

are evident in micro and small-scale enterprise development, employment and income generation, 

and livelihood capability development. Governance benefits include a stronger base for individual 

and corporate taxation, reduced possibility of prosecution for sanitation offenses, and greater co-

operation of stakeholders. Finally, environmental benefits include a reduction of waste available 

for final disposal, reduction of uncollected waste, prevention of blocking of drainage and roads, 

reduction of GHG emissions from solid waste dumps, reduction in other environmental effects 

arising from breeding of rodents, foul odour, and reduction of particles and materials for wind-

storms. 

 

Figure 5. Multiple Possibilities from Solid Waste Recycling. 
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4. Conclusion 

The study has revealed interesting findings on solid waste recycling in the study area. It is clear 

that the recycling business is not only informal but also largely micro at the individual level, 

although some traces of small-scale enterprises exist. It was found that 18 categories of solid waste 

were recycled in various forms by operators in the recycling business. The dominant materials 

were aluminum (14.59% of the total cases) and metal sheets (12% of the cases). In terms of prod-

ucts produced by the operators, 27 varieties of materials were produced by the recyclers. Bread 

making pans were the most dominant with 1000 pieces per plant. Products produced ranged from 

furniture (bed, chairs) to building materials (windows, doors), household materials (pot, cooking 

stove), and working implements (hoe, cutlass, digger). The recycling area is unplanned, and there 

is poor accessibility to the work-sheds, and about 40% of the work-sheds have a floor area of less 

than the minimum standard of 7.2m2. It was also found that the length of participation varied with 

the age of the waste recycling operators. About 53% of the variations in the length of participation 

in the recycling business is accounted for by variations in the age of the operators. 

With respect to livelihoods, 3.4 persons were engaged per firm, with the people engaged consist-

ing of direct employees (35%), assistants (senior trainees, 37%), and family members (28%). The 

income level compares well with what is obtained in the public sector. The business is financially 

rewarding with a minimum income of NGN 28,000 and less than 8% earning NGN 50,000 or less 

per month. There is also evidence of value addition as in the case of a crushing plant that converts 

plastic into pellets for input into other manufacturing activities. Furthermore, asset ownership 

among the operators is high; 72% of the operators have bicycles, 60% have motorcycles, 40% 

have cars, and 80% own houses. The conclusion can be reached here is that the informal recycling 

system is an economic sub-sector that fulfils the social, economic, and environmental benefits of 

sustainable development. 

The absence of a clear commitment by governments to waste recycling that can aid waste sorting, 

collection, and sales undermines the contribution of the recycling business. The governments have 

not realized that moving towards the zero-waste policy pays all the stakeholders and that for the 

government, it is going to save public funds that will be invested in waste disposal apart from 

reducing the threat to public health from solid waste. Other issues that will threaten achieving 

green growth are the safety of the operators. None of them use any protective kits despite the fact 

that they handle materials that are injurious to their bodies and liable to food contamination. Also, 

the working environment is poor, while the use of children as workers does not demonstrate com-

pliance with ethics of green development. 

The informal recycling activities encourage scavenging by children and make child exploitation 

quite easy. The physical environment of the recycling cluster is both unsightly and unhealthy. 

Having recognized these defects, the fact remains that a change of attitude by the governments 

will adequately direct the sector to green goals and development. Attention should be shifted to 

policies that encourage waste sorting, collection, and sales, and solid waste processing at all 

scales, micro, small, and medium. The example of plastic crushing in the city offers the hope that 

this can be developed on a fairly larger scale than it is currently experienced. Safety measures 

should be ensured among the scavengers and the recyclers. In addition, the physical environment 

of the recycling cluster should be upgraded to take care of poor accessibility and the use of make-

shift structures by most of the recycling units. 
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