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ABSTRACT 

The urban lifestyle which depends heavily on electronic gadgets has consequently 

increased the generation of e-waste significantly in urbanizing Tamale in recent 

years. Despite the dire environmental and health effects associated with this waste 

stream, Tamale currently has no formal strategy for its disposal. The aim of the 

study was thus to uncover current disposal practices to possibly inform the design 

of an appropriate disposal strategy. Using an interview schedule, data were 

collected from 156 households and 24 non-households (Banks, internet cafes, 

hotels, public offices, repairers and telecommunication companies) while in-depth 

interviews were held with waste management institutions using semi-structured 

interview guides. The results showed that, there were basically seven (7) disposal 

practices in Tamale (storage, sale as scrap, dumped with other waste, permanently 

left with repairer, sold as used gadget, donation and dumped somewhere). Both 

households (90%) and non-households (100%) typically stored their e-waste 

though 65% of households preferred to sell it as scrap. Despite the fact that the sale 

of e-waste as scrap is run by the informal sector, it showed a high potential of 

becoming the socially acceptable channel of disposing it and should thus be 

integrated in designing any e-waste disposal strategy in Tamale. It was also 

recommended that places should be designated for the temporal storage of e-waste 

before taken to treatment plants to relieve disposers of congesting their homes while 

a mass education on print and electronic media on environmental and e-waste 

regulatory frameworks is to be done regularly to help create awareness. 
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CHAPTER ONE 

INTRODUCTION 

The ownership and use of various EEE were in the past considered the preserve of 

the rich (Alias et al., 2014), however, per the estimates of Consumer Electronic 

Association in 2008, the average number ofEEEs owned by a typical household in 

the United States of America (USA) increased from 10 to 25 between 1990-2007 

(Saphores et al., 2009). Accordingly, the UN Comtrade estimations of the top 

fifteen (15) exporters ofEEE made a giant leap of over US$ 800 million in 1995 

to over US $ 2.6 billion in 2011 (Plank & Staritz, 2013). Many have attributed such 

a significant surge to the availability of a wide range of products, price choices and 

increased wealth (Kalana, 2010) coupled with enticing advertisement of new and 

more sophisticated EEE on the market (Ideho, 2012). 

1.1 Background of the Study 

The use of Electrical and Electronic Equipment (EEE) in recent times has become 

an integral part of man's daily life and has as a corollary increased the volume of 

Waste Electrical and Electronic Equipment (WEEE) or Electronic Equipment (E 

waste) generated (Tiwari & Dhawra, 2014). An EEE is usually consigned as e 

waste when it is no longer fit for its original use and is destined for recovery, recycle 

or disposal (Amera & Edwards, 2013). 

According to United Nations (UN) estimates, between twenty (20) to fifty 

(50) million tons of e-waste is generated worldwide; annually accounting for 

about five percent (5%) of global municipal solid waste (Oteng-Ababio, 2012a) 
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and is also estimated to grow at 3-5% per annum (Davis & Heart, 2008). Due to the 

hazardous nature of this waste stream; especially when improperly handled (Wang, 

2009), advanced countries who are globally responsible for the greater quantities 

of it (Puckett et al., 2002) have set high standards to ensure an environmentally safe 

disposal of it in their various countries (Krueger, 1999 as cited in Olowu, 2012). 

Disposers in these countries are required by law to return e-waste to where it was 

purchased or to other designated points where it is then collected by the producer 

of the brand or other approved e-waste treatment plants for further treatment like 

refurbishment, recycling or recovery (Veit & Bemardes, 2015). 

The treatment of this type of waste as required by law is extremely costly (Luther, 

2010) and has therefore discouraged adherence to the law so much that, less than 

10% of e-waste is collected and disposed in approved recycling facilities in the 

advanced world (Norbrand, 2009). It is estimated that, in an effort to avoid such 

expensive recycling processes (Zoeteman et al., 2010), about 50-80% of e-waste 

generated in advanced countries is disposed by shipping them off to developing 

countries like China, India, Nigeria and Ghana as reusable equipment (Huismann 

et al., 2008 as cited in Dey & Jana, 2014). Aside the fact that laws to protect 

workers/environment are non-existent in most developing countries, the few that 

do are largely inadequate or unenforced (Olowu, 2012). The failure of 

governments/countries to effectively curb such imports has largely been blamed on 

their economic inability but willingness to bridge the digital divide (Interpol, 2009) 

even though such shipments are the ultimate cause of e-waste generation in such 

countries (puckett et al., 2005). 

2 
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Accordingly, most Used Electrical and Electronic Equipment (UEEE) shipments 

to Africa are either broken or near End-of-Life (EoL) (Konya et al., 2015) and 

contributes to the generation of e-waste which was estimated to be 1.9 million tons 

in only 2014 (Balde et al., 2015a). The treatment of it in these developing countries 

is largely left in the hands of the informal sector where it is done in an unregulated 

and rudimentary fashion and thus pose dire environmental and health consequences 

(Khurrumm et al., 2011; Osibanjo, 2009). 

Ghana, just like other developing countries equally relies heavily on UEEE and 

also suffers the broken gadget and short life span syndrome (Amoyaw-Osei et al., 

2011). The country's Information Communication Technology (lCT) for 

Accelerated Development Policy of2003s object to create an enabling environment 

to facilitate deployment, utilization and exploitation of leTs within the economy 

and the society (Ministry of Communication and Technology-Ghana, 2003) opened 

the flood gates for the importation of EEEs in the country by way of reducing taxes 

and duties on them (Oteng-Ababio, 2010a). Consequently, the total EEE imported 

into Ghana in only 2009 added up to 215,000 tons out of which 70% were UEEE 

(Amoyaw-Osei et al., 2011). Frandsen et al. (2011) paints a similar colossal picture 

ofUEEE imports and estimates that, about 600 pieces of 40-foot container full of 

e-waste are received at the Tema port each month as reusable electronic gadgets. 

When these EEEs become waste, it is estimated that 95% of disposers in Accra 

either dump it along with municipal waste or leave it permanently at the repairer or 

end up in the hands of informal e-waste recyclers (Oteng-Ababio, 2012b). 

3 
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Expectedly, the study area: Tamale which is found in the second poorest region in 

the country - Northern region of Ghana (GSS, 20 14a) is one of the main destinations 

of imported UEEE in the country (Amoyaw-Osei et al., 2011). Accordingly, there 

is a boom in the UEEE business in the city as UEEE shops keep springing up (even 

on the bare floor) and so the inevitable massive generation and disposal of e-waste. 

1.2 Problem Statement 

Tamale, the capital of the Northern region is the fourth largest and one of the fastest 

urbanizing cities in Ghana (TaMA, 2007) and has and continuous to experience the 

changing urban life which is characterized with heavy reliance on EEE (Tiwari & 

Dhawra, 2014). Consequently, the city is confronted with the inevitable surge in 

the generation and disposal of e-waste. What makes the spectacle more boggling is 

that, city authorities and waste management firms in Tamale have over the years 

performed unsatisfactorily in the management of even 'conventional' solid waste 

(Puopiel & Owusu-Ansah, 2015) despite an average ofoverGH<C 1.4 million spent 

monthly on waste management in the metropolis (TaMA, 2014). 

Prominent among the uncollected waste in the city which almost never receives 

any attention despite its hazardous nature to man and the environment when 

improperly handled is e-waste (Chatterjee & Kumar, 2009). The city is 

characterized with the abuse of public spaces with the way e-waste is usually left 

in heaps on the streets, in gutters, backyards, in-front of shops right in the middle 

of town. It is as though waste management firms and the city authorities are 

oblivious of this waste stream or have little capacity to handle its disposal 

4 
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procedures. The spaces e-waste occupy has not only presented the dangers 

associated with narrowed roads and walkways to the city, but has as well 

heightened the tendency of blocking waterways with the least content of polythene 

bags in run-off water. Additionally, due to the imperviousness of e-waste, it serves 

as a collection point of water during perennial rains and thus serves as breeding 

grounds for mosquitoes. 

These unsightly scenes and the fact that a review of literature is still yet to fmd a 

study on e-waste in Tamale have informed this research. 

Plate 1.1: Picture Showing the Indiscriminate Disposal of E-waste in Tamale 

Source: Field Survey 

7th February, 2016 
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1.3 Main Research Question 

What are the available e-waste disposal strategies in the Tamale Metropolis? 

The sub-questions: 

• What types of EEE are commonly disposed in Tamale? 

• What factors influence e-waste disposal in Tamale? 

• Are there regulatory arrangements for e-waste disposal in Tamale? 

• What are the challenges in e-waste disposal in Tamale? 

1.4 Main Objective of the Study 

The main aim of the study is to examine e-waste disposal strategies in Tamale. 

The specific objectives are to: 

• Investigate the types of e-waste commonly disposed in Tamale. 

• Examine the factors influencing e-waste is disposal in Tamale. 

• Assess regulatory arrangements for e-waste disposal in Tamale. 

• Investigate the challenges in disposing e-waste in Tamale. 

1.5 Significance of the Study 

The issue of waste management has always and would continue to be one of the 

topmost priorities on the development agenda. As a matter of fact, this has been 

acknowledged by governments and city authorities all over the world (World Bank 

Technical Guidance 1999 as cited in Mawuenna, 2013). Taking the waste menace 

to new heights in recent times is a wave of waste stream (e-waste) which is 

6 
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relatively new to African cities like Tamale and hence needs the attention it 

deserves (Badiru, 2013). 

In this regard, Oteng-Ababio (2010), Bridgen et al. (2008), Amfo-Out et al. (2013) 

and many more have studied the phenomenon; however, a review of literature 

revealed that, the focus of their studies have largely concentrated on the 

environmental and socio-economic implications leaving out the actual prerequisite 

actions (disposal) that necessitate such conditions. Studies on e-waste with special 

focus on disposal in the country were conducted by Amoyaw-Osei et al. (2011) and 

Oteng-Ababio (2012c). Even so, the study by Oteng-Ababio (2012c) was 

conducted in Accra and Tema while the supposed country assessment by Amoya 

Osei et al. (2011) also picked its sample from Accra only. This ultimately leaves a 

depth of knowledge to be studied about the disposal of e-waste in the country 

especially beyond the Greater Accra region where we have different socio-cultural 

and economic influences among other factors informing disposal. 

In this regard, though the study was basically an academic exercise, its findings 

may inform city authorities and waste management firms on the disposal practices 

of the people of Tamale and would thus help in designing appropriate disposal 

strategies and policies suitable for the people. It may also stimulate/inform the 

interest and direction of subsequent studies to complement the knowledge build up 

process about e-waste. 

7 

 

 www.udsspace.uds.edu.gh 

 

 

 

 

 

 

 



1.6 Scope of the Study 

The study geographically covered the Metropolitan area of Tamale in the Northern 

Region of Ghana. It, however, focused on the disposal of e-waste generated in the 

area. 

1. 7 Organization of the Study 

The study is presented in five (5) chapters. Chapter one is an introduction of the 

study which consist of the background, problem statement, research questions and 

objectives, the justification of the study and the organization of the study report. 

Chapter two (2) is a review of literature relevant to the study while chapter three 

(3) contains the profile of the study area and the methodology of the research. Data 

analysis and presentations is captured under chapter four (4) while the final chapter 

- five (5) is a summary of major findings along with concluding statements and 

recommendations. 

8 

 

 www.udsspace.uds.edu.gh 

 

 

 

 

 

 

 



CHAPTER TWO 

LITERATURE REVIEW 

2.1 Definition of E-waste 

The capacity to definitively defme e-waste is perhaps the most herculean and single 

most important thing to solving it. Knowing what it actually is, is in itself a 

prerequisite to ensuring a proper disposal of it (US EPA, 2013). E-waste has gained 

lots of attention in academic/industrial research in recent times but is yet to have a 

standard definition (UNEP, 2007). 

9 

2.1.1 Institutional Definitions 

Myriad definitions have been advanced by some highly respected initiatives and 

bodies. Among the lot, definitions from the Basel Convention, Solve the E-Waste 

Problem (StEP), European Union, Organization for Economic Co-operation and 

Development (OECD) are those widely used in literature. 

The Basel Convention defines e-waste as substances/objects with components that 

exhibit characteristics described under Annex III and is found in Annex I of the 

protocol and are disposed off or are intended to be disposed off or is required by 

the provisions of national law to be disposed off (SBC, 2014). 

The European Union defines e-waste as "any substance or object which the holder 

disposes off or is required to dispose off pursuant to the provisions of national law 

in force"; including all components, sub-assemblies and consumables which are 

part of the product at the time of discarding (EU, 2012). 
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The Organization for Economic Co-operation and Development (OECD) gives a 

rather simple definition of e-waste as "any appliance using an electric power supply 

that has reached its end-of-life" (OECD, 2009). 

Solving the E-waste Problem (StEP) defines e-waste as a generic term used to 

cover all types of materials with circuitry or electrical components with power or 

battery supply and parts of it that have been discarded by the owner as waste 

without the intention ofre-use (StEP, 2014). 

Signatory countries of some of the above mentioned protocols define e-waste in 

conjunction with their definitions. European countries subscribe to the EU 

Talking about definitions and its vital contribution to e-waste management, the 

Directive in defining e-waste (EU, 2012). Though India is a signatory to the Basel 

r -- Convention (Srinivasan, 2001), their 'E-waste Management and Handling Rules, 

2011', defines e-waste differently as waste from electrical and electronic 

equipment, whole or in part or rejected from manufacturing and repair processes 

and are intended to be discarded (Ministry of Environment and Forestry-India, 

2011). Ghana currently defines e-waste as sub-assemblies and consumables which 

are part of electrical or electronic equipment which are disposed of, or are intended 

to be disposed of, or are required to be disposed of (Government of Ghana, 2016). 

10 

USEP A laments that, the lack of a defmitive one has marred their efforts in 

managing it (USEPA, 2013). The Agency's taskforce relied on a loose definition 

that stated that; e-waste is a subset of 'used electronics'. This subset is at best an ad 

hoc list of e-waste prepared for specific operations (USEP A, 2013). The gravity 
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and shame of the absence of a comprehensive defmition was felt greatly in April 

2012, during an 'e-cycling' exercise at the US EPA headquarters in Washington, 

D.C. when thirty-nine (39) 'new' electronic products were classified 'acceptable 

materials' on the spot though they were never part of the official or commonly used 

agency definition or list. 

2.1.2 Definitions by Individual Researchers 

Aside the defmitions of the above bodies, conventions and initiatives; individual 

researchers on the other hand have also advanced various definitions. A critical 

look at one defmition exposes a lacuna in another definition. Kalana (2010) opines 

that E-waste is universally understood as electronic waste disposed of by end users 

and includes a wide range of products ranging from simple to complex devices. 

Khaliq et al. (2014) give their definition a broader scope and add electrical 

equipment to the electronic and opine that, when these equipment have no value to 

their owners any more, it is considered waste (E-waste). Ideho (2012) also looks at 

it from the perspective of the cradle-to-grave model and considers the useful life 

span of e-products and advances that, E-waste can also be referred to as end-of-life 

products and that, end-of-life products are products considered by its original users 

to be non-usable. Khetriwal et al. (2007) also draw our attention to the fact that, E 

waste is often misunderstood as comprising only computers and related IT 

equipment and in worse cases mistaken as email spam; but holds it is more than 

just that since it includes all electrical and electronic appliances. Puckett et al. 

(2002) also define E-waste as "a broad and growing range of electronic devices 
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ranging from large household devices such as refrigerators, air conditions, cell 

phones, personal stereos, and consumer electronics to computers which have been 

discarded by their users". It is however noted that the definition by Puckett et al. 

(2002) captures both electrical and electronic equipment as electronic equipment. 

This comes to affirm the fear that, the distinction between electrical and electronic 

equipment is becoming increasingly difficult (Kohler & Erdmann, 2004 as cited in 

Robinson, 2009). This has been attributed to the wide incorporation of electronic 

programmable microprocessors into equipment which have traditionally not been 

regarded as electrical devices such as refrigerators, washing machines and ovens 

and is thus transforming them into electronic devices (Hilty 2005 as cited in 

Robinson 2009). He, however, suggests that, difference must be made for the sake 

of clarity where electronic waste would be known to include waste electronic 

goods, such as computers, televisions and cell phones, while waste electrical 

include traditionally non-electronic goods such as refrigerators and ovens. Harnza 

(2011) agrees with this suggestion and is quick to admit that, beside the 

misperception regarding the terminology, determining whether a product is an 

electrical or electronic device can sometimes be confusing. Even then, the boggling 

question is; would a single definition be applicable in all situations and locations in 

its management? In what condition does an EEE actually attain the status "e 

waste"? The study shall therefore seek to answer the above questions in an attempt 

to define or describe the condition in which an EEE has to be before it is considered 

waste and thus need disposal in the context of the Tamale metropolitan area. But 

for the purposes of this study, e-waste is a gadget that is no more useful to a user 
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2.2 Categorization/Classification of E-waste 

Categorization is an important aspect of e-waste management due to its ability to 

offer a framework upon which countries and waste managers design responses 

(Alameer, 2014). The heterogeneous characteristics and lack of standardized 

classification in the past created substantial difficulties in its management (Wang 

et al., 2012), but currently; the categorization of e-waste has improved its disposal 

and management (UNU, 2014). 

According to Sloutsky (2003), categories are equivalent classes of different (i.e. 

discriminable) entities and categorization is the ability to form such categories and 

treat discriminable entities as members of an equivalent class. The ability to 

overlook differences for the sake of generality according to him is important for the 

following reasons which have been looked at from the e-waste management 

perspective. 

1. First, it is more resource efficient to incorporate a potentially infinite 

number of individual entities into a substantially smaller number of classes. 

Instead of disposing various types of e-waste like; kettle, TV, stereo, phone, 

printer among others separately for recycling in different facilities, it would 

be economically wise to group them in various groups that exhibit 

similarities like chemical properties to facilitate the disposal and recycle of 

such groups as a category at one time. 

11. Classification supports organization of knowledge and enables the creation 

of taxonomies by including smaller classes into larger ones. In e-waste 

management, when a category is designated as Toy, leisure and sport 
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equipment, any and all EEE that was previously unknown but is used for 

the purposes of leisure and sport would be captured under that category. 

This would help in organizing data on quantity of e-waste; demand/supply 

of EEE which may help in estimating future e-waste among others on 

various categories to inform technologies for collection/disposal. 

111. Thirdly, the ability to form categories supports induction; this is because 

members of the same class are assumed to share many unobserved 

properties. When a particular type of e-waste in a category based on its 

similarity with others such as chemical properties is studied extensively to 

find the environmentally sound way of disposing it, it is most probably the 

same way that other gadgets in that category could be disposed in an 

environmentally sound manner. 

Electrical and electronic equipment may simply be classified into white, brown and 

grey goods (Oteng-Ababio, 2012a). Where: 

~ White goods refer to major domestic appliances such as refrigerator, 

air condition, electric oven and vacuum cleaners dish washers 

among others. 

~ Brown goods refer to small and light electronic goods such as radio, 

television, CDIDVD player, cameras among others. 

~ Gray goods refer to commercial IT equipment used in offices such 

as telephone, fax machine, printers, scanners, routers among others. 
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Balde et al. (2015b) however criticize this sort of categorization but are quick to 

admit that, there are varieties of electrical and electronic products on the market 

which makes it difficult to group them into sensible and practically useful 

categories; but there should be uniformity in scope and listing of appliance types to 

ensure the comparability between data sources. Hence, categories should not be too 

aggregated to reduce its definitiveness neither should it be too detailed as this leads 

to too many codes and consequently imposes unnecessary administrative burdens 

(Balde et al., 20ISb). 

The European Union by its Directive 2012/19IEU gives quiet a detailed option and 

puts e-waste into ten (10) categories of which in fact is becoming the most 

referenced and widely accepted in literature (Widmer, 2005). It is labeled Annex 

lA in the Directive. Annex IB however goes further to list all EEEs under each 

category but is not included in the table below (EU, 2012). 
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Table 2.1: Categorization ofEEE per the EU Commission 

NUMBER CATEGORY NUMBER CATEGORY 

I Large household appliances vi Electrical and electronic tools 
(with the exception of large 
scale stationary industrial 
tools) 

Ii Small household appliances Vll Toys leisure and sports 
equipment 

Iii Information Technology and V111 Medical devices (with the 

Telecommunication equipment 
exception of all implemented 
and infected products) 

Iv Consumer equipment IX Monitoring and control 
Instruments 

V Lightning equipment x Automatic Dispensers 

Source: EU, 2012 

Four out of the ten categories: large household appliances, small household 

appliances, IT & telecommunications equipment and consumer equipment 

categories account for approximately 95 percent of e-waste generated (Widmer, 

2005) while large household appliances accounts for almost half of its total weight 

(Vats & Singh, 2014). That could possibly be the reason some scholars view items 

in only these four categories as e-waste (Khetriwal et al., 2007). 

In an effort to further improve upon the categorization process, the Balde et al. 

(2015b) have also proposed a criterion to be used and has thus developed what is 

called the UNU-KEYS. These UNU-KEYS are classifications that follow the 

proposed criterion which suggests that; product groups should share comparable 

average weights, material compositions, end-of-life characteristics and lifespan 

distributions since it is very useful for compiling e-waste statistics for management 
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(Balde et al., 2015b). The full list of the UNU-KEYS is presented in 54 categories 

as shown below: 

Table 2.2: UNU's Categorization ofEEE 

UNU-Key DESCRIPTION 

0001 

0002 

0101 

0102 

0103 

0104 

0105 

0106 

0108 

0109 

0111 

0112 

0113 

0114 

0201 

0202 

0203 

0204 

0205 

0301 

Central Heating (house installed) 

Photovoltaic Panel (incl. converters) 

Professional Heating and Ventilation (excl. cooling equipment 

Dishwashers 

Kitchen (f.i. large furnaces, ovens, cooking equipment) 

Washing Machines (incl. combined dryers) 

Dryers (wash dryers, centrifuges) 

Household Heating and Ventilation ( f.i. ventilators, space heaters) 

Fridges (incl. combi-fridges) 

Freezers 

Air Conditioners (household installed and portable) 

Other Cooling (f.i. dehumidifiers, heat pump dryers) 

Professional Cooling (f.i. large air conditioners, cooling displays) 

Microwaves (incl. combined, excl. grill) 

Other small household (f.i. small ventilators, irons, clocks, adapters 

Food (f.i. toaster, grill, food processing, frying pan) 

Hot water (f.i. coffee, tea, water cooker 

Vacuum Cleaner (excl. professional) 

Personal care (f.i. tooth brushes, hair dryers, razors) 

Small IT (f.i. routers, mice, keyboards and accessories) 
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UNU-Key DESCRIPTION 

0302 

0303 

0304 

0305 

0306 

0307 

0308 

0309 

0401 

0402 

0403 

0404 

0405 

0406 

0407 

0408 

0501 

0502 

0503 

0504 

0505 

0506 

0507 

0601 

0602 

0701 

Desktop PCs (excl. monitors, accessories) 

Laptops (incl. tablets) 

Printers (f.i. scanners, multifunctionals, faxes) 

Telecom (f.i. (cordless) phones, answering machines) 

Mobile Phones (incl. smartphones, pagers) 

Professional IT (f.i. servers, routers, data storage, copiers) 

Cathode Ray Tube Monitors 

Flat Display Panel Monitors (LCD, LED) 

Small consumer Electronics (f.i. headphones, remote controls) 

Portable Audio & Video (f.i. MP3, e-readers, car navigation) 

Music Instruments, Radio, HiFi (incl. audio sets) 

Video (f.i. video recorders, DVD, Blue Ray, set-top boxes) 

Speakers 

Cameras (f.i. camcorders, photo & digital cameras) 

Cathode Ray Tube TV s 

Flat Display Panel TVs (LCD, LED, Plasma) 

Lamps (f.i. pocket, Christmas, excl. LED & incandescent) 

Compact Fluorescent Lamps (incl. retrofit & non-retrofit) 

Straight Tube Fluorescent Lamps 

Special Lamps (f.i. professional mercury, high & low pressure sodium) 

LED lamps (incl. retrofit LED lamps & household LED luminaries) 

Household Luminaries (incl. household incandescent fittings) 

Professional Luminaries (offices, public space, industry) 

Household Tools (f.i. drills, high pressure cleaners, lawn mowers) 

Professional Tools (f.i. for welding, soldering, milling) 

Toys (f.i, car racing sets, electric trains, music toys) 
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UNU-Key 

0702 

0703 

0801 

0802 

0901 

0902 

1001 

1002 

DESCRIPTION 

Game Consoles 

Leisure (f.i. large exercise, sport equipment) 

Household Medical (f.i. thermometers, blood pressure meters) 

Professional Medical (f.i. hospital, dentist, diagnostics) 

Household Monitoring & control ( alarm, heat, smoke, excl. screens) 

Professional Monitoring & Control (f.i. laboratory, control panel) 

Non Cooled Dispenser (f.i. for vending, hot drinks, tickets, money) 

Cooled Dispensers (f.i. for vending, cold drinks) 

Source: Balde et al. 2015b 

2.3 Health and Environmental Risks of E-waste 

There are over one thousand (1,000) substances and chemicals found in a single 

electrical or electronic equipment and thus make it difficult to identify the level of 

content of each material in one (Toxic Link, 2004). However, the composition of 

EEE depends on the category of electronic equipment, its model and even the 

manufacturer (prabhu & Kochrekar, 2012). In material, they may consist of ferrous 

and non-ferrous metals, plastics, glass, wood, printed circuit boards, concrete and 

ceramics, rubber and other items (Seitz, 2014). 

The element constitute of these compositions also contain a deadly concoction of 

various toxins including: lead, cadmium, mercury, hexavalent chromium, plastics, 

brominated flame retardants, barium, and beryllium, just to mention a few (Puckett 
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et al., 2002). The tendency of these elements to be toxic and hazardous if not 

properly disposed has made it a complex and difficult form of waste to deal with 

(Chatterjee & Kumar, 2009). The following are some elements in e-waste and the 

potential health hazards it poses. 

• Lead (PB) - it is one of the most useful elements in the production of all 

kinds of electrical and electronic equipment components. Examples are 

Cathode Ray Tubes (TVs and Monitors), Circuit Boards, wires, batteries, 

and stabilizers among others (ATSDR, 2007). Man's continuous exposure 

to lead in high quantities over time may accumulate and consequentially 

cause Alzheimer's disease or dementia (Hegazi, 2009). It may also result in 

reproduction problems like miscarriage, stillbirth and sterility (Oliver, 

1911; Tausing, 1939; Rom, 1976: as cited in Juberg, 2000). It is again 

known to delay puberty, reduce the sense of hearing and also be the cause 

of low IQ in some people especially at their formative age and so retards 

academic performance (Juberg, 2000). A compilation of research works by 

National Institute of Environmental Health and Sciences (NIEHS) revealed 

that, lead exposure could reduce kidney function, lower sperm count and 

nerve disorder that reduces the control of the hand especially during eating 

and writing (NIEHS, 2013). 

• Cadmium (CD) - It is a resilient heavy metal that can stay and accumulate 

in soils and sediments for decades and is capable of being transferred into 

foods grown in affected fields; thereafter, the ingestion of foods from such 
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fields may build-up toxic elements in living organisms (Bernard, 2008). 

Prolonged injections of such foods may affect kidney, lungs and liver 

among others (Bernard, 2008). Once the cadmium gets into the human 

system in large quantities, it destroys the mitochondria of the kidney 

causing failure and other complications like anemia, brittle and weak bone 

which easily gets fractured coupled with severe leg and spinal pains 

(Y oshida et al., 1999). In the short term, the inhalation of cadmium oxide 

fumes or dust can affect respiratory system (ATSDR, 2012) and may even 

cause lung cancer (Brigden et al 2008). Cadmium can be found in 

rechargeable batteries, switches and solder joints among others (Irwin et al., 

1997) 

• Beryllium (Be) is a widely used lightweight hard metal and nonmagnetic 

and serves as a good conductor of both electricity and heat (Puckett et al., 

2002). Its exposure especially when inhaled by man is known to cause lung 

cancer and may also cause a chronic disease called berryllicosis - a disease 

ofthe lungs (Puckett et al., 2002). It is also the cause of most skin irritations 

among informal e-waste recyclers which is also the cause of poor wound 

healing and wart-like bumps (Puckett et al., 2002). 

• Copper (Cu) is also a very common element found in wires and switches 

used in the production of EEEs mainly because of its excellent conductivity, 

malleability, ductility and non-corrosiveness (Bull, 2010). In spite of its 

versatility, it has dire health consequences when exposed to skin, inhaled or 
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injected into human body in large quantities (ATSDR, 2004). It causes lots 

of irritation when it gets into contact with the skin and eye (Ward et al., 

2003). An acute poisoning from injection may cause nausea, vomiting and 

abdominal pains but a high and chronic exposure may damage the liver and 

the kidney and may even result in a hereditary disease known as Wilson's 

disease. Symptoms of liver toxicity (Wilson's disease) are jaundice, 

swellings and pains which never surface until adolescence (DoES- New 

Hampshire, 2013). 

• Arsenic (As) - In the EEE industry, it is used as alloying agents in the 

manufacture of transistors, lasers and semiconductors and many more 

(WHO, 2011). Arsenic may seem not so harmful as compared to the above 

mentioned due to man's ability to pass it out of his body through urine (Saha 

et al., 2002) while some are deposited in hair and nail and so leave the body 

as they grow (MoH-New Zealand, 2012). However; the health risks of 

arsenic increases with concentration and with duration of exposure and thus 

lead to a wide range of health problems collectively known as arsenicosis 

or chronic arsenic poisoning (Johnston & Heijnen, 2008). The most 

important route of exposure is through the oral intake of food (including 

liquid ones) and water except for individuals who are occupationally 

exposed to it like e-waste recyclers (Johnston & Heijnen, 2008). The 

dissolution of minerals into ground water and the smelting of metal could 

expose it into the air which is very characteristic of our e-waste recycling 

facilities especially the informal recyclers who do it in the open without 
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protective gears (Chaturvedi et al., 2010). Literature expounds that, long 

term exposures may result in vomiting, weakness and muscular pain as its 

preliminary effects but may lead to numbness of hands and feet, intense 

thirst and eventually damage the kidney and in worse cases, drowsiness and 

confusion is seen along with psychosis and results in paranoid delusions, 

hallucinations and delirium which finally leads to seizures, comas and the 

ultimate - death (Saha et al., 2002). A high and continuous presence of 

arsenic in fine dust in the air may settle on skin or uncovered water (MoH 

New Zealand, 2012) and may cause characteristic skin manifestation, 

vascular disease including arteriosclerosis peripheral vascular diseases and 

Ischemic Heart Disease (ISHD), renal diseases, neurological effects, 

cardiovascular diseases, chronic lung diseases, cerebrovascular diseases, 

reproductive effects and cancers of skin, lungs, liver, kidney and bladder. 

Increased exposure of arsenic is also associated with non-insulin dependent 

diabetes mellitus (Wang et al., 2003 as cited in Singh et al., 2007). 

2.4 The Surge in the Disposal of E-waste 

Electronic and information technology is the fastest growmg manufacturing 

industry and has thus been characterized with the phenomenon of rapid product 

obsolesces and consequently the description of e-waste as the fastest growing waste 

stream (Puckett et al., 2005). According to Robinson (2009), this scenario is mainly 

due to the rapid economic growth and increased wealth of people. The study 

admonishes that, it has given a lot of people the purchasing power to buy and 
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dispose EEEs regularly and is for that matter responsible for the enormous increase 

of e-waste today. Conceivably, there is a wide range of product and price choices 

on the market which has made EEEs generally affordable to people of different 

economic capacity. EEEs formally possessed by rich households only are now 

equally owned by medium and some low income households (PGE, 2009 as cited 

in Kalana, 2010). Apart from the economic influences that encourage purchases, 

the rapid advancement of technologies is also to blame for reducing the lifespan of 

EEEs which makes existing ones outmoded and encourages rapid disposal (Widmer 

et al., 2005). For example: the lifespan of a brand new computer has reduced from 

4.5 years in 1992 to as low as just 2 years in 2005 (Widmer et al., 2005). Ideho 

(2012) affirms this by stating that, new and more sophisticated EEEs are produced 

regularly and thus entice consumers to discard working but old ones for more 

advanced and fashionable ones in just a year or two. He goes ahead to state that, 

persuasive and obtrusive advertisement promising more advanced and much more 

sophisticated and classy features in new EEEs is the reason people discard working 

ones for new ones. Currently, televisions, computer monitors, Cathode Ray Tubes 

(CRT), mobile phones and printers are those dominating the e-waste stream; this is 

believed to be largely due to new technologies such as Liquid Crystal Display 

(LCD), Light Emitted Diode (LED) which are replacing old technologies thereby 

aggravating the e-waste generation (Veit & Bernades, 2015). As a matter of fact, 

people may not even need these items but they keep buying them (Kahhat et a/., 

2008). It is also believed the electronic industry rather deliberately plan product 

obsolescence to keep consumers in a vicious cycle of repetitive product purchase 
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and disposal in order to keep producer profit in flow (Waldheim, 1959 as cited in 

Christian, 2014). 

Alias et al. (2014) looks at the issue from the demand and supply perspective by 

stating that, the world's growing population demand is largely responsible for 

increased production of upgraded versions of EEEs and not exclusively the drive 

of manufacturers to maximize profits. Such a scenario is consequently responsible 

for the outrageous quantities of e-waste generated globally. Further, imitated brands 

of EEEs have flooded the markets which in fact are of very low quality and so 

breakdown quickly and exacerbate the disposal of e-waste (Alias et al., 2014). 

Figure 2.1: Conceptual Life cycle of EEE 

Raw Material Input 

Source: UNDP, 2007 

As a consequence of the above spectacle of the present civilization, annual global 

generation of e-waste is between twenty (20) to fifty (50) million tones (UNEP, 

2007) and is estimated to grow at 3-5% per annum (Davis & Heart, 2008). Due to 

different approaches and criteria by different authors in estimation, literature 

presents different figures as quantity of e-waste generated. However, what they all 

have in common is the consistent growth of it over time. According to Tiwari and 

Dhawan (2014), 41.5 million metric tons of e-waste was generated in 2011 while 
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Namias (2013) estimated that, a whopping 72 million metric tons was generated in 

2014. However, Balde et al. (2015a), indicated that e-waste generated in 2011 and 

2014 were 35.8 million tons and 41.8 million tons respectively. Extrapolations 

show that, should the current conditions and rates of growth continue, e-waste 

generated would hit 48 million metric tons and 50 million metric tons in the years 

2016 and 2018 respectively; even so, these figures do not include those that are 

informally collected (Balde et al., 2015a). 

- 

Previously, the e-waste phenomenon was perceived to be exclusive to advanced 

economies (Ingale, 2013) but recent studies have suggested that, their developing 

counterparts; who are as well the new comers in the digital revolution process are 

equally at risk (Badiru et al., 2013). As a manifest, it is estimated that, Africa alone 

generated a quantum e-waste of 1.9 million tons in the year 2014 only (Balde et al., 

2015a). Countries leading the continent to such gargantuan quantities in generation 

in absolute quantities are Egypt (0.37Mt), South Africa (0.35Mt) and Nigeria 

(0.22Mt) (Balde et al., 2015a). India as an upcoming technological giant generated 

about 0.2 million tons of e-waste in 2006 and in 2010 produced 0.4 million tons 

and was estimated to produce 0.6 million tons in 2014 (Needhidasan et al., 2014). 

Ghana was also estimated to have generated a total of 280,000 tons of e-waste in 

2009 alone (Amoyaw-Osei et al., 2011). This colossal quantity of e-waste 

generated in Ghana has largely been blamed on some government policies such as 

"One Laptop per Child" initiative for primary school children (Oteng-Ababio, 

2012a) and the lCT for Development Policy; of which one specific policy objective 

seeks to "create the necessary enabling environment to facilitate deployment, 
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utilization and exploitation of leT s within the economy and the society" (MoCT 

Ghana, 2003). Such an objective according to Oteng-Ababio (2010) abetted 

unprecedented reductions on taxes and duties on EEEIUEEE in the country and 

consequently aided the generation of such massive quantities of e-waste in Ghana. 

Beyond all these, could there be other dynamics that informs residents of Tamale 

to consign EEE as e-waste? The study shall endeavor to answer this question. 

2.5 Regulatory Framework of E-waste 

2.5.1 Basel Convention 

.,.. 

As early as the 1980s, world leaders had acknowledged the threat the movement 

of hazardous waste and its management around the globe was to man and 

environment following some high profile cases of pollution due to the shipment of 

such wastes. As a matter of fact, the Cairo Guidelines and Principles for the 

Environmentally Sound Management of Hazardous Waste of 1985 was instituted 

as an ad hoc mechanism to properly control the disposal and movement of 

hazardous waste (including e-waste) but failed woefully due to the fact that it was 

non-binding to parties (Weh1end, 2012). Most developing countries that were as 

well the countries that suffered the dumping of such wastes therefore saw the need 

to come out with more stringent restrictions to stop its movement (Mackenzie, 1988 

as cited in Hackett, 1990). They advocated from the onset for a complete ban in the 

transfer of hazardous waste but some OECD countries suggested it would be better 

to employ a regulatory regime which would require the notification and consent of 

parties involved in a deal (Krueger, 2001). As a result, a treaty that attempted to 
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reconcile the opposing views of these nations was initiated by the UNEP (Andrews, 

2009). The UNEP was tasked to come out with a working framework which was 

eventually introduced at an international conference in Basel- Switzerland in 1989 

and has come to be known as the Basel Convention on the Control of Trans 

boundary Movements of Hazardous Wastes and their Disposal (Wehlend, 2012). 

Following its enforcement, it was realized the reason for its very existence was not 

met since hazardous wastes were still being dumped in developing nations 

(Wehlend, 2012). In an effort to strengthen the Convention, a complete 'Ban' of 

the trans-boundary movement of hazardous waste for the purpose of final disposal 

was again proposed by the Conference of the Parties in 1995 but has since not been 

enforced due to the refusal by most parties to ratify it with the excuse that it would 

be done sometime in future (Lepawsky, 2014). 

After years of negotiations with environmental groups, industrialized and 

developing countries, another proposal for a protocol on liability and compensation 

was made in 1999 which sought to secure adequate and prompt compensations 

resulting from hazardous waste trade (Choksi, 2001). This move also received very 

little support and could only attain just eleven (11) parties and has up to date not 

been implemented (SBC, 2011). Fortunately, at the 10th Conference of the Parties 

held in Cartagena - Cambodia in 2011, steps were made to resolve the ambiguity 

of the enforcement of the long awaited 'Ban Amendment' when a total of 178 

countries agreed to allow an early entry into force of the 'Ban Amendment' and 

therefore enacted that; when 68 of the 90 countries that were Parties to the 

convention in 1995 when this amendment was proposed ratify the agreement, it 
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would be passed (Cartel, 2011). Thankfully, all but twelve (12) parties as of the 12th 

Conference of the Parties held in Brussels in May 2015 are needed to ratify this 

amendment to ensure its enforcement (BAN, 2015a). 

Though The Convention is considered the most comprehensive global 

environmental agreement on hazardous and other wastes (Laha, 2015; UNEP, 

2004) and as of June 2015 had 183 Parties (European Commission, 2015), some 

literature has argued it is only a form of smokescreen that conceals the actual rule 

of the market (by developed countries) while appearing to facilitate effective 

environmental governance for the reason that, efforts to actually curtail the problem 

is been thwarted by advanced countries since existing objects of the protocol serves 

their interest (Yap, 2006). A country like the United States has refused to ratify the 

Protocol and has publicly stated that the export of WEEEIE-waste is part of its 

disposal strategies (Ideho, 2012; Puckett et al., 2002) while the European Union; in 

a post- WEEE Directive era and a frontrunner of the Protocol is to blame for about 

85% of Ghana's imported WEEE/E-waste under the guise of reusable goods 

(Amoyaw-Osei et a/., 2011). 

2.5.2 Bamako Convention 

The Basel Convention's failure to completely ban the trans-boundary movement 

of hazardous waste which was in fact the original intent that led African countries 

to call for such a convention in the first place in the mid-late 1980s necessitated 

efforts by its leaders to come out with a regional Convention that sought to ensure 

a complete ban on such wastes into Africa (Webster-Main, 2002). As a result, the 
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'Bamako Convention on the Ban of the import into Africa and the Control of Trans- 

Boundary Movement and Management of Hazardous Waste Within Africa' was 

adopted by the Organization for African Union (OAU) now African Union (AU) in 

Bamako, Mali in 1991 and came into force in 1998 with details of key elements 

like the precautionary and preventive principles approaches in sustaining the 

environment (Ogunseitan, 2011). 

Despite the enthusiasm and eagerness to bring forth such a Convention by African 

leaders to protect its people and environment, it is said to have been marred by the 

lack of political will, insufficient funding, inadequate management technologies 

and the lack of international cooperation (Ogulade, 2011). The first Conference of 

the state Parties ever held since its inception in 1991 and enforcement in 1998 was 

..•.. held again in Bamako - Mali and as at then had 43 Signatories and only 25 countries 

ratifying it (Bamako Convention, 2013). 

Ghana is one of the 18 signatory countries that are yet to ratify the Bamako 

Convention as of June, 2013 (Bamako Convention, 2013). It has however ratified 

the Basel Convention (BAN, 2015b) but does not have an explicit working 

regulatory framework designed to restrict or regulate the importation of UEEE/E- 

waste which by the provision of the Convention should in fact be in place 

(Amoyaw-Osei et al., 2011). 
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2.5.3 Regulatory Framework on E-waste in Ghana 

Though in broad terms waste management in Ghana is the responsibility of the 

Ministry of Local Government and Rural Development (MLGRD) through the 

Metropolitan/Municipal and District Assemblies (MMDAs) and their 

Environmental Health and Sanitation Department, the regulatory authority is vested 

in the Environmental Protection Agency (EPA) under the auspices of the Ministry 

of Environment and Science and Technology (MEST) (Mawuena, 2013). 

Regulatory frameworks that guide the management of hazardous waste, solid and 

radioactive wastes are embodied into the National Environmental Action Plan 

includes; the Local Government Act (1994), Act 462, the Environmental Protection 

Agency Act (1994), Act 490, the Pesticide Control and Management Act (1996), 

Act 528, the Environmental Assessment Regulation (1999), LI 1652, the 

Environmental Protection Policy, the Guidelines for the Development and 

Management of Landfills in Ghana, and the Guidelines for Bio-Medical waste 

(2000) (Mawuena, 2013). 

In complement to these, Ghana has recently come out with a the Hazardous and 

Electronic Waste Control and Management Act, 2016 (Act 917) which seeks to 

regulate the proper management of hazardous waste including e-waste (GoG, 

2016). 

2.6 The Disposal of E-waste 

E-waste management has become one of the topmost prioritized issues among 

some governments, organizations, environmentalist groups, private sector and 
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manufacturers of consumer electronic devices the world over in recent times 

(Abdelshafie, 2014). According to Yamoah (2014), in the management of e-waste, 

emphasis should not just be on the need to dispose them off or recycle them but 

emphasis and much more prominence and efforts should be directed at making sure 

that this is done in an environmentally sound manner that would in turn protect man 

and the environment. 

2.6.1 Extended Producer Responsibility (EPR) and E-waste Disposal 

In an effort to ensure the protection of human life and the environment, the 

Extended Producer Responsibility (EPR) as a concept was designed to make 

producers/manufactures responsible for the entire life cycle of their products due to 

their capability to make changes at source to reduce the environmental impacts of 

their products when disposed (Rossem et al., 2006). The concept was presented in 

a report to the Swedish Ministry of Environment and Natural Resources in the early 

1990s by Thomas Lindhqvist and has since gained massive recognition and use in 

the management of e-waste through administrative, economic and informative 

instruments especially in OEeD nations (Tojo, 2004). In simple terms, the EPR is 

a policy tool that holds producers responsible for the post-use; collection, recycling, 

and disposal of their products (Lifset 1993 as cited in Gui et al., 2013). Its original 

definition translates from the Swedish language as; an environmental protection 

strategy to reach an environmental objective of a decreased total environmental 

impact from a product, by making the manufacturer of the product responsible for 

the entire life-cycle of the product and especially for the take-back, recycling and 
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final disposal of the product (Lindhqvist, 1992 as cited in Tojo, 2004). Despite fears 

allayed by the International Telecommunications Union (lTU) (2011) that EPR 

may increase prices of EEEs and may even be an underbelly to technological 

innovation and advancement, it is widely believed to be an approach to the handling 

of e-waste that would most likely be effective, efficient and sustainable. This is so 

to the extent that; most advanced countries have enshrined it in their very much 

enforced legislative frameworks (Tojo, 2004). It has even been suggested that; 

should developing countries effectively and efficiently adopt and implement this 

concept, it may go a long way to address the WEEEIE-waste dumping menace that 

has bedeviled them since e-waste would eventually be the responsibility of their 

respective manufacturers who are mostly found in the advanced world (Rossem et 

al., 2006). Besides, the success of the EPR in Switzerland is a shining example that 

should encourage other countries to follow (Streicher-Porte, 2005 as cited in 

Queiruga et al., 2012). 

2.6.2 The Trade of E-waste as a Disposal Strategy 

In the wake of the EPR system, governments in the European Union (EU), Japan, 

the United States (US) and some other industrialized countries in the 1990s began 

to tighten their regulatory frameworks on E-waste and simultaneously commenced 

the setting up of E-waste retrieval and recycling systems (Krueger, 1999 as cited in 

Olowu, 2012). This move was but a facade and has been described as the "dirty 

little secret of the electronic age" due to the fact that; 50-80% of e-waste collected 

from these countries is still exported (CBS News, 2010 as cited in Tso, 2013). 
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Studies reveal that: European, Japanese and USA brands such as Philips, Sony, 

Nokia, Dell, Siemens among others are shipped into developing countries with the 

seals of non other but reputable bodies such as the US EPA, Den Kongelige 

Liugarde (Danish Royal Guard) in the guise of donations (Kuper and Hojsik, 2008) 

and legitimate recyclables (Brigden et al., 2008). Instead of facing the problem 

squarely, these countries that use most of the world's EEE and so generate greater 

quantities of the e-waste have made use of the convenient, and until now, the hidden 

valve by exporting the crisis to developing countries (Puckett et aI., 2002) where 

environmental laws if any are relatively weak and poorly enforced (Krishna & 

Kulshrestha, 2009). Occurrences such as these necessitated the call by the head of 

the Indian delegation; Dr. A. Bhattachatja at the first Conference of the Parties on 

the Basel Convention in Uruguay in November 1992, to industralised countries - 

"You the industralised countries have been asking us to do many things for the 

global good - to stop cutting down our forests, to stop using CFCs. Now we are 

asking you to do something for the global good: keep your own waste." (Leonard 

& Rispens, 1996). 
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Figure 2.2: Global Exports ofE-waste 

,,.,,,,, .. 
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\ .- 
Source: Lewis, 2011 as cited in Lundgren, 2012 

Interpol (2009) however reports the trade is mutually beneficial to both parties. It 

is a win-win situation since it is comparatively cheaper for disposers in advanced 

countries to export e-waste to developing countries as supposed to the mandatory 

environmentally sustainable management of it within their jurisdiction while on the 

other hand, developing countries benefit from the reuse of these gadgets at 

relatively cheap prices as supposed to buying a brand new one at exorbitant prices 

(Interpol, 2011). It costs about usn $50 to recycle a personal computer in the 

United States but importers in Africa pay as much as usn $15 for such computers 

(Azuka, 2009). Ironically, what industrialized countries consider as WEEEIE-waste 

still have considerable value in developing countries due to the inability of most 

people there to purchase brand new ones and so benefit from the trade (Interpol, 

2011). 
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Affirmatively, EU customs and Police have discovered and tagged some 

individuals as 'waste tourists' due to their involvement in the facilitation in the 

collection of e-waste to profit from illegal shipment to their home countries 

(Nordbrand, 2009). Beside these 'waste tourists', there are many other actors 

involved in this trade who seem to act in their individual interest but are however 

well organized with each playing their independent roles to facilitate the trade 

(Geeraerts et al., 2015). Actors such as: importers, waste brokers, shipping 

companies, shipping agents, terminal operators, environmental inspectors, custom 

officials, police officers, organized crime groups, refurbishers, recyclers, 

downstream vendors, final disposers and worse of it all some legal companies who 

act in their separate interest to facilitate the trade either intentionally or 

unintentionally and thus walk on a thin line between legal and illegal to import e 

waste into various countries (Geeraerts et al., 2015). Cases in UK also revealed that, 

some of these criminal groups trafficking WEEEIE-waste are also involved in 

crimes such as theft, human trafficking, fraud, illicit drug smuggling, illegal 

firearms trade and money laundering (Smith, 2010 as cited in EIA, 2011). A raid 

on a waste storage facility in the Midlands - UK found significant amounts of e 

waste destined for West Africa along with narcotics, firearms and stolen vehicles 

worth £500,000 (EIA, 2011). 

The trade is done with so much impunity that, up to 80% of the e-waste collected 

for recycling in the United States of America are shipped off to many Asian and 

West African countries (Khurrum et al., 2011), while a massive 75% of about 8.7 

million tons of e-waste generated annually within the European Union is not 
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accounted for in the internal recycling process and thus find their way to developing 

countries (Azuka, 2009). Consequently, an estimation of 500 containers of 

"second-hand" electronics and electrical equipment arrive in Nigeria every month 

from Europe with each container holding 500 to 800 computers and monitors 

representing about 400,000 arrivals every month though the Nigerian Computer 

Dealers Association (CAPDAN) complain that, 78% of these computers are 'junk' 

or not economically repairable. This according to Puckett et al. (2005) is ultimately 

the cause of e-waste generation in developing countries. 

Ghana is also in the spot light when it comes to electronics; this however is not for 

the good reason but for the infamous informal e-waste recycling and recovery 

activities that go on at Abgogbloshie in Accra, Ghana's Capital where most of 

Ghana's importers/dealers of UEEE do business (Morgan, 2014). The sum of 

Ghana's EEE imports in only 2009 was to the corpus of215,000 tons of which only 

about 30% comprised of new products (Amoyaw-Osei et al., 2011). This paints a 

similar picture presented by Frandsen et al. (2011) who estimates that 600 pieces 

of 40-foot container full ofUEEE is received at the Tema port each month as 

reusable electronic gadgets. Considerable proportions of these imports are old, 

near or at end-of-life, with very little or no utility and are bound to be consigned as 

waste for disposal within a short time but are nonetheless distributed throughout 

the country to places like Kumasi, Takoradi and Tamale (Amoyaw-Osei et al., 

2011). 

With the help of an installed tracking device in a television, an investigative 

research exposed the extent of the UEEE trade and swiftness at which they are 
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consigned as waste by tracing a TV from UK to Tema harbor and then all the way 

to Tamale (study area) inland Ghana; where the tracking device was lost within a 

month which most presumably indicates the TV was dismantled (EIA, 2011). This 

menace was in the past often overlooked and swept under the rag but the Basel 

Action Network (BAN) gave it a face by providing an insight of the rapidly 

increasing trade of used and obsolete products from industrialized countries to port 

cities of developing countries in the film: The Digital Dump - Exporting Reuse and 

Abuse to Africa (Prakash et al., 2010; Puckett et al., 2005). 

Though Industrial countries have often claimed that their failure to curb this trade 

are due to limited resource, insufficient cooperation between enforcement agencies, 

lack of contact with non-OECD countries among others, governments of 

developing countries have done very little on their side to avert this menace due to 

the immediate economic and accompanying political benefits they gain from the 

trade (Wang, 2009). 

2.7 Disposal Strategies of E-waste 

Comparatively, advanced nations have generally done enormously well in 

operationalizing their legal frameworks to control the disposal and management of 

e-waste in their various countries (Kanda & Taye, 2011). In Europe, the EU 

Directive 2002/951EC was enacted to curtail the waste management problems 

linked to heavy metals and flame retardants and so called on 

manufacturers/producers ofEEE to substitute such hazardous substances with safer 

material as this would enhance the economic profitability of recycling e-waste and 
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decrease the negative health and environmental effects (EU, 2003). In an effort to 

intensify the provision of operations of Directive 2002/95IEC, Directive 

2012/191EU was enacted to ensure the efficient use of natural resources and the 

improvement of environmental performance and so introduced the Extended 

Producer Responsibility (EPR) which requires consumers to return e-waste to 

designated points at least free of charge while producers/manufactures are also to 

collect or appoint authorized representatives to collect their products for further 

environmentally sound processes based on set standards (EU, 2012). The benefit of 

this directive is that, if manufacturers know they would have to handle the disposal 

of their products, they would see the need to make products in a way that would 

make them easy to remanufacture, reuse or recycle (Nakajima & Vanderburg, 2005 

as cited in Mansfield, 2013). 

In Japan, the Home Appliance Recycling Law of2001 revised in 2008 in applying 

EPR rather require consumers to pay for a recycling ticket which caters for the 

collection, transportation and recycling of e-waste (Veit & Bemardes, 2015). A 

consumer is by provision of the law is required to send e-waste either by mail or 

personally to a retailer or a manufacturer's designated point for collection/disposal 

to ensure a proper treatment by manufactures or a designated recycling plants (Bo 

& Yamamoto, 2010). 

Conversely, The lack of laws to protect workers and the environment and in cases 

where there are; their inadequacy or unenforced nature in developing nations has 

made e-waste disposal a menace due to the unsafe way it is done (Olowu, 2012). 

Not only do many developing countries lack official channels or policies for the 
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disposal of e-waste but such countries also do not even have the luxury of proper 

waste management systems for the normal waste stream, hence; individuals are 

compelled to operate diverse options based on their acquired knowledge and 

attached value to the product (Oteng-Ababio, 2012c; Widmer et al., 2005). In these 

nations, the 'Take Back System' usually takes the form of donating or selling to 

scrap dealers who recycle e-waste using simple tools and most often without 

protective gears (Amankwaa, 2014). 

-_ 

Affirmatively, in China, though ICT street traders do their very best to return a 

purchased e-waste onto the second hand market or salvage components from it for 

sale, products that are not in such conditions and residue from those that are; are 

sold to scrap dealers for informal recovery processes (Li et al., 2012). Similar to 

this, the formal sector in India recycles only 3% of e-waste generated annually in 

the country while the rest are handled informally (Reener et al., 2011). 

Encouragingly, in Kenya; an association known as Computer for Schools in Kenya 

(CFSK) in collaboration with residents of Embakasi and the Nairobi City Council 

has set up a e-waste management facility in Embakasi to dismantle and separate 

components of e-waste from learning institutions within their jurisdiction in a 

relatively safe way (Muoria et al., 2013). While metallic parts are recycled locally, 

components like the motherboards are shipped to Asia and Europe for further 

processes while monitors due to its extreme hazardous nature are shipped to 

Norway for proper treatment (Muoria et al., 2013). 

Ghana like most developing countries has inadequate infrastructure for e-waste 

disposal. Though a few formal recycling plants are frantically working to meet 
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standards to get certified by the EPA to operate, at present, the country can boast 

of only one operational one (City Waste Recycling Limited) in its capital- Accra 

which employs the door-to-door collection/disposal of e-waste (Amoyaw-Osei et 

al.,2011). 

The above discussions about advanced and developing countries suffice to say that, 

regulatory frameworks play an enormous role in the disposal and management of 

e-waste. However, regardless of the existence/ implementation of regulatory 

regimes or not in a country, the following are common strategies employed in the 

disposal of e-waste around the globe. 

2.7.1 Keeping/Storing as a Disposal Strategy 

There are many reasons why people may store/keep e-waste. According to 

Sophores et al. (2009), the quantum of747 million units of e-waste in the basements 

of households in US is kept there in hope of reusing it in future or recycling them 

when the opportunity presents itself. Similarly, a study by a market research 

company; Daedalus Millward Brown, showed that more than a third of Romanians 

living in urban areas continue to keep e-waste in their home with the intent to repair 

it (25%) but was statistically challenged with another reason that they simply did 

not know what to do with them (25%) (Colesca & Popescu, 2013). A study by 

Stuebing (2007) also revealed that, though Chileans claim to store their e-waste in 

hope of using it in future, only a handful is actually reused. In Malaysia, residents 

of Melaka claim to be oblivious of their government's effort of a Take Back 

Program that has seen Tech giants like Motorola, Nokia Malaysia, Panasonic 
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Malaysia, Hp-Compaq collecting e-waste for proper disposal (Tiep et al., 2015). A 

research in Rwanda also revealed that, while the private sector institutions swiftly 

discard their e-waste through other means, public sector offices keep/store e-waste 

in wait ofthe government institution in charge of disposal of waste to do so on their 

behalf (Nsengimana & Bizimana, 2011). Thirty-nine percent of e-waste in 

Embakasi in Kenya is actually left in homes and offices unattended to (Muoria et 

al., 2013). 

In Ghana, it is estimated that about 80% of e-waste are stored due to uncertainty 

about how to dispose them (Oteng-Ababio, 20l2c; Oteng-Ababio, 2010). Cultura 

et al. (2013) disclose that, the reason why people still keep such items is for 

decoration purposes or sentimental attachment to it. 

2.7.2 Reusing E-waste 

According to Klundert & Anschutz (2001), reuse is an environmentally sustainable 

way of ensuring the prevention of the production of waste in our society. The 

concept involves the use of a product more than once in its original form, preserving 

all or some qualities of the product to be used again and thus extend its life span. 

There are some disposal practices employed in disposing e-waste that adheres to 

the principle of reuse. They are: selling as used gadget and donating the gadgets. 

2.7.3 Selling as UEEE 

It is widely acknowledged that developing countries rely heavily on DEEE largely 

due to their economic inability to purchase new ones (Interpol, 2011). Truly, in 
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Nigeria, there is a place called computer village (lkeja) where thousands of people 

are engaged in the repair of WEEE/E-waste after which they are sold as DEEE 

(Terada, 2012 as cited in Ewuim et al., 2014). Similarly, it is reported that Chile 

relies heavily on refurbished computers mainly due to the low purchasing capacity 

of its populace (Stuebing et al., 2010). The impression mostly created is that, all 

gadgets on the DEEE markets in developing countries are imported from their 

advanced counterparts to help bridge the' digital gab' in the face of poverty. But a 

study conducted by Oteng-Ababio (2012c) reported that, some people in a 

developing country like Ghana also put their gadgets on the DEEE market as a 

disposal strategy. Same can be said about China where ICT street traders stand 

strategically with a list of interested gadgets on a sign board erected on tricycles of 

which are mostly large household appliances and ICT products by shopping centers 

and EEE shops so as to buy old but reusable appliances from buyers who have 

bought new ones (Li et al., 2012). Others stand by repair shops where they trade 

with customers of the repair shops in the hope to sell such products on the thriving 

EEE second hand industry (Li et al., 2012). Though the aim is to purchase a 

functioning EEE straight away, in some cases products require repairs before sale 

or are taken apart for components to be sold (Li et al., 2012). In the same vein, 

Malaysians are also reported to put their e-waste on the DEEE market as a way of 

getting rid of it (Tiep et al., 2015). In such cases, EEEs are disposed not because 

they are broken and beyond repairs but perhaps due to the want to keep up with 

technological advancement (Ideho, 2012). 
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Same could be said about developed countries where their capability to buy new 

products is relatively high and so the perception that there is no place for a second 

hand market (Interpol, 2011). As a matter of fact, conscious efforts have been made 

in recent times to encourage the reuse ofEEE in the EU (EU, 2012). Affirmatively, 

a study conducted by Flash Eurobarometer in 2014 indicated that, averagely 50% 

of the populace in the EU would be happy to purchase a quality second hand 

appliance not necessarily due to price but for benefits of reuse such as; the extension 

of the lifespan of appliance and the significant employment opportunity its 

processes present over recycling (Franquesa et al., 2015). As far back as 1991, there 

were UEEE on UK markets as companies like RCD were involved in the auctioning 

of used computers in the UK (Microsoft, 2008). Microsoft provided companies like 

RCD and many more with genuine operating systems through their Community 

Microsoft Authorized Refurbishers Programme (Community MAR) when those 

companies made efforts to refurbish e-waste (Microsoft, 2008). RCD in just 8 years 

in partnership with Microsoft refurbished and so prevented the entry of about 4 

million computers from entering the waste stream which were then sold at very low 

prices or given out for free (Microsoft, 2008). 
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2.7.4 Donating as UEEE 

This is another equally important disposal strategy that gives the less privileged in 

society to join in on the digital revolutionary process. People show compassion by 

giving away old but workable EEEs that may be described by original owners as e 

waste to the poor in Western China (Wei & Liu, 2012). Similarly, Oteng-Ababio 
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(2012c) orates that, among the residents of Accra in Ghana, giving away e-waste to 

charity is the second most preferred method of disposing e-waste, Amoyaw-Osei et 

al. (2011) also mentioned in Ghana's e-waste assessment report that, giving away 

is an option of disposing e-waste though was silent on the details. In Meleka - 

Malaysia, donating e-waste to relatives and friends is according to Tiep et al. (2015) 

the most preferred disposal strategy among residents. Although on the other hand a 

study in Cagayan de Ora in the Philippines showed residents are not the greatest 

fans of this method of disposal; it is still a highly practiced (Cultura et aI., 2013). 

The story in the USA is no different as government has made conscious effort to 

encourage the reuse of e-waste by giving tax breaks to companies whose donations 

meet the laid down standards/conditions (USEPA, 2000). Due to the tax breaks, 

companies who usually landfill some usable e-waste have been encouraged to 

donate loads and loads of computers and other related technologies to both private 

and public schools within the country (USEP A, 2000). 
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2.7.5 LandfIlling E-waste 

Traditionally, all e-wastes end up in landfills (Khaliq, 2014). Agreeably, according 

to the USEPA 2008 report, about 81 % of e-waste is landfilled (Khaliq et al., 2014). 

Comparatively, the percentage in Europe in the same year is very low as a study 

has shown that apart from the 33% of e-waste that is reported to be collected and 

treated, 54% of the rest undergo substandard treatment inside and outside the EU 

(illegal trade to third world countries) with the remaining sent to landfills 

(Franquesa et al., 2015; EU, 2008). 
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The situation is even worse in developing countries like Rwanda which according 

to N sengimana & Bizimana (2011) solely employed landfilling as of 20 11 as their 

e-waste disposal strategy. The situation in Nigeria is no different as landfills still 

remains their main disposal point of e-waste in the country (Ewuim et aI., 2014). 

Also in Gabore - Tanzania, e-waste is left in dustbins meant for 'conventional' solid 

waste destined for landfills (Taye et al., 2014). Most people in Indian households 

mix e-waste with other waste bound for the landfill (Reena et aI., 2011). Dumping 

e-waste along with other waste is also a common practice in Ghana (Amoyaw-Osei 
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et al., 2011). 

2.7.6 Dumping E-waste 

A study by the Swedish EPA (2011) revealed that large portions of e-waste in 

developing countries are dumped in fields and open spaces including the sides of 

water bodies and wetlands. Evidently, a study in Nigeria indicated that, other 

options competing with the landfilling of e-waste with other municipal waste are to 

simply leave it at public spaces, in surface water and in drains (Nnorom & Osibanjo, 

2013). China also records this disposal strategy as e-waste is left in backyards and 

on the streets (Puckett et aI., 2002). Recent development as relayed by Biztech 

Africa; a news agency on 17th June, 2014 indicated that, the dangers to aquatic 

animals and people who enjoy the beauty and coolness of Ghana's beaches have 

heightened as the place now does not only serve as a disposal point for the known 

plastic waste, but also for e-waste. 
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2.8 Risks Associated to Some E-waste Disposal Strategies 

Waste (e-waste) generation is inevitable in a consumer society, what is imperative 

is to treat it in an environmentally compatible manner (Eugenia et al., 2002). If this 

is done, it has the potential to even boost employment and revenue to people and 

governments (Laha, 2015). Relatively, disposal in the EU could be described as 

remarkable as producers of EEE are mandated by law to collect and properly 

recycle at least 45% of all EEEs put on the market in the EU as it has been observed 

that, this in its own way enhances the recovery of some precious metals and other 

components (EU, 2012). Even so, studies has indicated that, elevated 

concentrations of heavy metals have been detected in the air spaces of state-of-the 

art e-waste recycling facilities and as a result exposed workers and local residents 

to toxic chemicals through inhalation, dermal exposure and oral ingestion 

(Lepawsky & McNabb, 2010 as cited in Lundgren, 2012). This brings us to the 

question - what then happens in cases where these products are improperly 

disposed? 

2.8.1 Risks Associated to Landfilling E-waste 

This method of disposal is one of the oldest in history and definitely the most 

prevalent form of ultimately disposing waste (Zerbock, 2003 as cited in Puopiel & 

Owusu-Ansah, 2015). While some believe it is safe for the disposal ofWEEEIE 

waste, others think otherwise (Drayton, 2007). Some studies indicate that, even 

ultramodern landfills are not completely secure; leaching of certain amount of 

chemicals and metals could occur and may even be worse in poorly managed ones 
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of ground waters and surface waters (Lee & Jones-Lee, 2009). 

(Puckett et al., 2002). A research established that, landfills can provide for the safe, 

efficient and the long-term management of solid waste including those containing 

heavy metals like e-waste (O'Brian, 2005 as cited in Lee & Jones-Lee, 2006). This 

was however countered by another study which posited that, the use of Toxicity 

Characteristic Leaching Procedure (TCLP) in assessing the concentration of heavy 

metals as used by O'Brien in the report was flawed; rather, the purpose for which 

TCLP regulatory limits was established was to classify waste as hazardous and non- 

hazardous. The limits were thus arbitrarily established without proper regard to how 

constituents such as heavy metals in landfill leachate can impair the beneficial uses 

Furtherance to this, another study advocated for recycling, rather than land filling 

e-waste (Kaufman, 2009 as cited in Lee & Lee-Jones, 2009). That article elicited 

response from the USEP A which stated that, the disposal of e-waste in municipal 

solid waste landfills did not, and will not, cause groundwater pollution by heavy 

metals and that the call for reuse, refurbishment and recovery were only to 

maximize the use of natural resources (Lee & Jones-Lee, 2009). Dr. Lee, a water 

quality, public health and waste management expert who had worked for the 

USEP A and others on landfills and had over 500 publications accredited to his 

name and was later joined by his wife; Dr. Jones-Lee in 1989 who also at that time 

held a professorship in environmental engineering/science and had both spublished 

over 650 additional papers and reports; approximately 120 of which were on 

landfill pollution issues collectively argue that, our so called modem landfills are 

just mechanisms to postpone groundwater pollution. The 'dry-tomb' mechanism 
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used to build landfills, that is the composite linen of clay and high-density 

polyethylene - HDPE would only hold for a while in the face of climatic conditions, 

moisture, stress-cracks, shrinkage, holes at the time of lining, interaction between 

leachate and clay among others (Lee & Jones-Lee, 2015). In comparison, the extent 

of groundwater pollution in open dump system or non-mechanically engineered 

landfills is worse as the leachate is directly absorbed into surface and groundwater 

(Otache et al., 2014). Agreeably, residents of Guiyu; a city in Guangdong Region 

of China who depend solely on well-water complained of a foul taste in their water 

of which sample tests revealed alarming levels of heavy metals that corresponded 

very directly with those metals most commonly found in computers. Residents are 

thus compelled to truck water from Ninjing which is about 30 Kilometer away 

(Puckett et al., 2002). 

2.8.2 Risks Associated With the Open Burning of E-waste 

It is true that when something is burned, it reduces in volume; but a common 

misconception a lot have is that it disappears (Allsopp et al., 200 I). It may be for 

this reason why open burning is the most preferred choice of WEEEIE-waste 

disposal in developing nations (Chaturvedi et al., 2010). Actually, matter cannot be 

destroyed; it merely changes its form (Allsopp et al., 2001). Open burning is 

therefore seen as a source of pollutant that affects people over a larger geographical 

scale which may even be trans-boundary and has also been associated with a wide 

range of health and environmental hazards (Rai et al., 2001). 
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Pollution caused bye-waste burning is not limited to air as studies has shown severe 

chemical contamination in soil samples from open burning sites at Agbogbloshie 

and Korforidua both in Ghana (Bridgen et aI., 2008). Most samples contained 

numerous toxic and persistent organic chemical pollutants, as well as very high 

levels of many toxic metals the majority of which are either known to be used in 

electronic devices, or are likely to be formed during the open burning of materials 

used in such devices (Bridgen et al., 2008). According to Allsopp et al. (2006) when 

brominated flame retardant (used in manufacturing the plastic casing of most EEE) 

are burnt at low temperatures between 400-800°C, other chemicals like 

polybrominated dibenzo dioxins and furans (PBDDlFs) and mixed chlorinated 

brominated dioxins and furans, like the well-known environmental pollutant 

chlorinated dioxins and furans are formed; they are persistent, bio-accumulative 

and have a wide range of adverse impacts on health (Allsopp et al., 2006). Burning 

e-waste may also increase the mobility of heavy metals which may be transported 

by run-off water from rain into nearby water bodies (Gullet et al., 2007 as cited in 

Robison, 2009). Such a case has also been recorded in the e-waste recycling site at 

Agbogbloshie located close to both the Odaw River and the Koley lagoon in Ghana 

by Huang et al. (2014); where they observed that, runoffs from heavy rainfalls wash 

otherwise in-situ ash from burnt e-waste into these water bodies. This has 

vehemently contributed to the description of the Koley lagoon as one of the most 

polluted water bodies on earth (Otsuka et al., 2012; Nixon et aI., 2007). 
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2.9 E-waste Disposal and Climate Change 

Waste management in general has proven to be a threat to our climate due to some 

greenhouse gases that are released from improperly disposed ones and has thus 

received considerable attention from the UNEP who are at the moment undertaking 

programmes and projects to assist its member countries to achieve improved waste 

management systems with reduced or controlled Greenhouse Gas (GHG) emissions 

(UNEP, 2010). The common GHG usually associated with waste are Methane and 

Carbon dioxide emanating from landfills (Themelis & Ulloa, 2007). There are 

however other GHG like Chlorofluorocarbons (CFCs), hydrochlorofluorocarbons 

(HCFCs), and hydro fluorocarbons (HFCs), commonly known as freons in e-waste 

(these compounds are composed of carbon, fluorine, chlorine and sometimes 

hydrogen and bromine) that pose serious threats to the ozone (Capurso, 2014). They 

have mainly been used as refrigerating agent in cooling units and during the 

production of insulation foam (refrigerators and air conditioners) but have proven 

to have very deleterious effect on the ozone layer when such gadgets are improperly 

disposed and thus promote global warming/climate change (Capurso, 2014). 

Although under the Montreal Protocol on Ozone Depleting Substances these 

compounds have been phased out, given the lifespan of refrigerators (10-15 years), 

a significant pool of CFCs still entered the waste stream especially when 

developing nations like Ghana still received old refrigerators from advanced 

countries as reusable EEE (Smith et al., 2001). Even under Post Montreal Protocol 

era, a study about e-waste has revealed that, a chemical known as Nitrogen 

trifluoride (NF3) has found its way into the manufacture of a relatively new 
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There is therefore the need to complement UNEP's effort to ensure a drastic 

reduction in GHG emissions from wastes which would now receive not only 

capacity building and technical assistance from the advanced world but also, the 

financing of Clean Development Mechanism (CDM) projects for the global good. 

This is in line with commitments developed nations made in Copenhagen in 2009 

to raise a US$l 00 billion every year to help developing countries cope with climate 

change (OECD, 2015) 

technology - Liquefied Crystal Display (LCD) television sets and is a greenhouse 

gas which is 17,000 times more detrimental to the ozone than the much feared 

Carbon dioxide (C02) (Prather & Hsu, 2008 as cited in Muoria, 2013). This brings 

a lot of questions about how we dispose e-waste even with our so called eco 

friendly technologies. 

2.10 Challenges Facing the Disposal of E-waste 

2.10.1 Lack of Civic Sense and Awareness among Disposers 

A key challenge in the management of e-waste is the ignorance on the part of most 

disposers. Disposers mostly do not know the chemical composition of e-waste and 

have no idea about its hazardous nature and so dispose it anyhow without alarm or 

reservations (Joseph, 2007). Worse of it is that, a research conducted in Nigeria by 

Osibanjo and Nnorom (2007) revealed that, such ignorance is not only 

characteristic of our perceived illiterate-uninformed individual disposers but is also 

found in even government and public circles. 
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Conversely, developing countries lack the institutional and regulatory frameworks 

2.10.2 The AbsencelDifficulty in the Implementation of Regulatory 
Framework 

Despite the existence of institutional and regulatory regimes to ensure the proper 

disposal of e-waste at designated points, advanced countries are still faced with an 

issue of improper disposal (McCann & Wittmann, 2015). Some people simply do 

not comply with the dictates of the law but abandon e-waste in public spaces; worse 

of it is a hidden misbehavior where people dump small e-waste in unsorted refuse; 

this is perhaps due to the stringent and expensive nature of e-waste governing 

frameworks (Capurso, 2014). 

to handle e-waste (Nukpezah et al., 2014). Not only does the regulatory vacuum 

facilitate the imports of e-waste into the developing world, it also leaves people 

who are involved in the various stages of the management process unprotected and 

thus leave them at the mercy of associated health risks (Amankwaa, 2014). The few 

existing frameworks are mostly described as reactive but not proactive ones 

because they are not designed to eliminate the e-waste problem at source (Osibanjo 

and Nnorom, 2008 as cited in Mmereki et al., 2012) and are for that matter seen to 

be inappropriate (Bisschop, 2012). 

2.10.3 Inadequate Political Will to Fight the E-Waste Menace 

In situations where provisions of the law could be used to help in controlling and 

managing it, the will to enforce it is simply absent (Ideho, 2012). Having a 

regulatory framework for e-waste is one thing; properly implementing it is another 
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but the willingness to do both of them is the step in the right direction to curbing 

this e-waste menace. The will of political leaders, governments and institutions of 

developing nations to properly address this problem is a hoax since they actually 

prefer to leave such lacunas in frameworks due to the meager economic and 

accompanying political benefit they get from the e-waste trade (Wang, 2009). 

2.10.4 Inadequate Knowledge Infrastructure 

In spite of our reliance on EEEs for virtually everything in our modem life, the 

consequent generation and environmentally friendly disposal of e-waste seem to be 

of very little concern to us. This is evident in the scanty information infrastructure 

supporting analysis and decision making in the management of e-waste which has 

in effect resulted in the lack of human and knowledge capital on the phenomenon 

(Williams & Sasaki, 2003 as cited in Ngugi, 2013). Such ignorance on the subject 

has made our policy makers and regulators not to take the matter ofWEEEIE-waste 

seriously (Mmereki et al., 2012; Joseph, 2007) and so do not make provision for 

waste (including e-waste) to be sorted either at source or treatment site but are 

dumped together in landfills (Kanda & Taye, 2011). Such ignorance and lack of 

data has made our city authorities and waste management firms to be oblivious of 

things as important as the quantification of e-waste and the identification of 

stakeholders in its flow in cities which in fact is a prerequisite for the better control 

and management of it (Baccini & Bader, 1996 as cited in Steubing et aI., 2010). If 

this is not done, how do we even obtain the balance between waste generated and 

technology and so capacity for waste collection/disposal (Chen, 20l4)? 
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2.10.5 Inadequate Infrastructural Facilities for E-waste Management 

To further worsen the problems associated with the management of e-waste, it has 

been characterized with informality especially in Asian and African countries like 

China, India, Nigeria and Ghana (Grant & Oteng-Ababio, 2012; Prakash & 

Manhart, 2010). In these countries, e-waste treatment and management practices 

are mostly unregulated and so done crudely and thus compromise the environment 

and health of the worker including that of the surrounding residents (Laha, 2015). 

Though it is the source of livelihood for thousands in these countries through the 

recovery of precious metals (Liu et aI, 2012), processes/treatments are done in the 

open; filled with smoke with hammers for dismantling parts of refrigerators to be 

used to fuel fire for burning and melting plastic from e-waste for metal extraction 

(Amankwaa, 2014). The informality has resulted in a low entry barrier and 

accessibility for non-skilled labour and even juveniles; this coupled with the 

insufficiency of formal infrastructure for recycling, and the overwhelming 

quantities of e-waste imported from advanced countries further drives the 

informality in e-waste management in developing countries (ILO, 2014). 

2.11 Theoretical Framework 

An environmentally sustainable waste disposal is conceivably the most important 

step to achieving a clean environment devoid of its associated health and 

environmental risks. The thorough understanding of the factors that influence the 

choice of method of waste disposal is a necessary step to designing a waste 
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management system that would be suitable to the culture of a community in order 

to achieve a sustainable system (Van de Klundert and Anschutz, 2001). 

I 

The purpose of this thesis was to primarily investigate the circumstances, context 

and conditions that influenced disposal and the choice of method of disposal of e 

waste. In doing so, an assessment method that presents tools aimed at 

systematically and holistically assessing waste management practices by 

investigating all facets of society that informs waste disposal was needed. The 

'Integrated Sustainable Waste Management' (ISWM) presents such a 

comprehensive tool and was thus employed in the assessment. The ISWM is an 

assessment model that draws discernments from six years of field research and pilot 

projects in low and middle income countries by the Urban Waste Expertise 

Programme (UWEP) and has proven to be enormously effective. It provides 

insights into aspects that are not so commonly considered to be essential and thus 

present a unique and more systematic approach to assessing waste management 

systems. Though the model is conventionally designed to assess the entire waste 

management system; for the purposes of this study, it focused largely on the 

disposal aspect of e-waste in Tamale. 
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The model is presented in three major dimensions: stakeholders involved in waste 

management, practical and technical elements of the waste management system and 

the aspects of the local context that should be taken into account when assessing 

the waste management system. 
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1. The stakeholder(s) is a person(s) or organization(s) that has/have a stake or an 

interest in waste management. Such individual(s) need to be identified in the 

local context so as to ensure that their views are considered during decision 

making pertaining to the disposal and management of e-waste. This goes a long 

way in identifying often overlooked reasons of choice of disposal of waste by 

various stakeholders and so undermines most e-waste management systems. 

For the purposes of this study; stakeholders were all potential e-waste disposers 

and all institutions involved in the management of waste in Tamale. 

2. Waste system element is another dimension of the model which is considered 

as stages in the movement of waste from the cradle to the grave. It highlights 

elements such as collection, transfer and disposal or treatment of waste while 

advocating the 4Rs; waste reduction, reuse, recovery and recycling. The 

assessment process investigated the existence of these various elements and 

how they were employed in the Tamale metropolis. 

• Reduction - this element encourages all actions aimed at ensuring that, 

disposers minimize waste creation in the first place and hence; disposal. The 

culture of maintenance among other efforts aimed at reducing the rate at 

which EEE become e-waste was the focus of assessment here. 

• Reuse - this element also delays EEE from being consigned as e-waste. Old 

but workable EEEs are given a longer life span by selling or giving away to 

be reused instead of entering the waste stream. The adherence to this and 

how it is done (as in whom it is given to) was the interest during the 

assessment. 
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• Recovery - this element presents an option to disposers to salvage some 

materials from e-waste that may be of some value to them. This process 

helps to prevent the exploitation of new natural resources and ensures 

environmental sustainability. Waste management institutions were the main 

targets of this assessment. 

• Recycling - this element encourages that disposed e-waste should not 

actually remain waste but should be processed into new products. Again, 

waste management institutions were the target of this assessment. 

3. The assessment tool of the ISWM model addresses waste management issues 

holistically by grouping influencing factors in the following aspects and was 

the framework within which the study investigated the disposal of e-waste in 

Tamale: 

• Environmental aspects focused on the effects of e-waste disposal on land, 

water and air. The awareness of the risks associated with improper disposal 

of e-waste was the focus of the environmental dimension of the assessment. 

• Political/legal aspects looked into regulatory frameworks governing the 

management of e-waste and its abilities to ensure the proper disposal of e- 

waste. The availability of a regulatory framework, its ability to address 

target issues, level of awareness and willingness of authorities and disposers 

in adhering to the dictates of regulatory frameworks were the subjects of 

scrutiny under this aspect. 
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• Institutional aspects relate to the political and social structures which 

control and implement waste management: the distribution of functions and 

responsibilities; the organizational structures, procedures and methods 

implicated; the available institutional capacities; and the actors such as the 

private sector who were become involved in this were looked at. 

• Socio-cultural aspects include the influence of culture on e-waste 

generation and disposal in the household and in businesses and institutions; 

the community and its involvement in waste management; people of various 

ages, sex and the role they played in the disposal of e-waste was what was 

investigated under this aspect. 

• Financial-economic aspects pertain to budgeting and financing within the 

waste management system and in relation to the local economy. Some 

specific issues with respect to disposal that were considered were: budget 

for e-waste management; turning e-waste into resources through recovery 

and recycling; the impact of economic inducement on methods of disposal 

of WEEEIE-waste and the impact of environmental services on economic 

activities. 

• Technical and performance aspects concern the capacities of waste 

management related institution to ensure a proper disposal of e-waste. The 

plans, expertise, technology and the applicability, practicality and 

sustainability of a designed waste system that ensures a proper disposal of 

e-waste and thus raid Tamale of indiscriminate disposal thereby ensuring a 

clean city on a consistent basis was assessed. 
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The assessment process of the disposal of e-waste was conducted by employing 

the above six (6) aspects/tools to determine the influencing factors that 

fundamentally informed disposal and choice of method of disposal while taking the 

sustainability of the disposal into consideration by assessing the observance of the 

4Rs. 

This is shown in the framework map below: 
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CHAPTER THREE 

METHODOLOGY OF THE STUDY 

3.1 Introduction 

This chapter presents the profile of the study area and the methodology used in the 

research. The profile of the study describes some basic features like the location, 

cultural and socio-economic issues of the area under study to put a reader in 

perspective so as to enable him or her know the context within which the subject is 

been discussed. The methodology then discusses how the study arrived at its 

findings. 

3.2 Profile of the Study Area 

3.2.1 Location and Size 

Tamale was elevated to the status of a metropolitan assembly by legislative 

instrument (LI) 2068 in 2004 and is the only one of the six metropolitan assemblies 

of Ghana found in the three regions in the North namely: Upper East, Upper West 

and Northern Regions. It serves as the capital city of both the metropolitan 

assembly and the Northern region. 

It is located in the central part of the Region and shares boundaries with the 

Sagnarigu District to the west and north, Mion District to the east, East Gonja to 

the south and Central Gonja to the south-west. The Metropolis has a total estimated 

land size of646.90180sqkm (GSS-20l4b). Geographically, it lays between latitude 

9°16 and 9° 34 north and longitudes 0° 36 and 0° 57 west. 
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Figure 3.1: Map of the Study Area I 
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Figure 3.2: Map of the Study Area II 
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3.2.3 Household Characteristics 

A total of 35,408 households live in 19,387 houses in the Tamale metropolis. 

Household are predominantly headed by men (74.7%) with an average number of 

11.5 people which normally include not only the nuclear family but in-laws, 

step/adopted children and other relatives and non-relatives. There are different 

types of dwelling in the area. The characteristics and sometimes location of each 

type of dwelling suggests the socio-economic status of dwellers. The compound 

dwellings are found mostly in the low class residential areas such as Sakasaka, Moshi 

Zongo, Aboabo, Nyohini and Lamashegu while flats/apartments and separate houses 

3.2.2 Demographic Characteristics 

According to the 2010 Population and Housing Census (PHC), the population of 

Tamale metropolis is 223,252. Out of this, 50.2% were females while 49.7% were 

males. Tamale per the 2010 PHC has an urban population of80.8% as compared to 

67.1 % in 2000. This phenomenal urban growth has been associated with 

accelerated development coupled with the creation of a new district (Sagnarigu 

District) out of the metropolis which is said to have taken a huge chunk of rural 

Tamale in 2012 by LI 2066 (GSS, 2014b). 

Looking at age dependency as an indicator of economic burden on the productive 

population, Tamale records about 70 dependents for every 100 people. The fertility 

rate for the metropolis is 2.8 which is lower that the regional average of 3.5. But its 

crude death rate of 5.6 is far higher than the regional one of 3.9. 
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are found in the middle class and high class residential areas which include SSNIT 

Flats, Kalpohin Estates, Vitting Estates, Education Ridge, Ghanasco and Russian 

Bungalows (Puopiel & Owusu-Ansah, 2015). 

Table 3.1: Types of Accommodation in Tamale 

Type of dwelling Number Percentage 

Separate house 2672 7.5 

Semi-detached House 1211 3.4 

Flat! Apartment 739 2.1 

Compound House (rooms) 28528 80.6 

HutslBuildings (same compound) 1534 4.3 

HutslBuildings (different compounds) 103 0.3 ..•. 
Tent 90 0.3 

Improvised Home (Kiosk/container etc) 29 0.1 

Living Quarters attached to office/shop 81 0.2 

Uncompleted Building 358 1.0 

Other 63 0.2 

Source: GSS, 20l4b 

From the table, the type of house/dwelling that dominates in the metropolis is the 

compound house (80.6%) with the least being the improvised Homes (0.1 %). The 

type of dwellings informs waste managers on the type of temporal waste storage to be 

issued. A skip for instance would be issued to a compound house because of the 

relatively high number of people who live there (Puopie1 & Owusu-Ansah, 2015). 
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About 82% of the total number of households in the metropolis are connected to the 

national grid (GSS, 2014b) which presuppose that quite a good number of them use 

EEE and are bound to have produced e-waste in the past or produce some in future. 

The following are the various ways residents in the metropolis dispose the solid waste. 

The table below shows the various methods by which households in the metropolis 

dispose their solid waste. 

Table 3.2: Methods of Waste Disposal in Tamale 

Method of Solid Waste Disposal Number Percentage 

Collected 1,652 4.7 

Burned by Household 2,886 8.2 

Public Dump (Container) 20,934 59.1 .•... 

Public Dump (Open Space) 5,288 15 

Dumped Indiscriminately 3,685 10.4 

Buried by Household 798 2.3 

Other 165 0.5 

Source: GSS, 2014b 
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3.2.4 Waste Management in Tamale 

City authorities have had lots of challenges with waste management which has 

proven to be a great impediment in the development process (UNEP, 2009). Despite 

the fact that the Tamale metropolitan assembly spends approximately GH(f 1.4 
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million on waste management monthly (TaMA, 2013), only 216 tons out of the 810 

tons generated daily is collected (Puopiel & Owusu-Ansah, 2015). 

3.2.5 Economic Characteristics 

Due to the epicenter and so strategic location of Tamale, it has a market potential 

for local goods from the agricultural and commerce sectors from the other districts 

within the region, and stands to gain even more from markets within the West 

African sub-region from countries like Burkina Faso, Niger, Mali and the northern 

part of Togo and also from transiting vehicles and passenger through the area to the 

southern part of Ghana. 

Fortunately, the economically active population of the area stands at 63%. About 92% 

of this population is employed (GSS, 2014b). Rural communities serve as the food 

basket for the metropolis due mostly to the availability of large expanse of land for 

agricultural activities. The agricultural sector employs about 17% of the population; 

making it the 3rd largest source of employment to people in the area (GSS, 2014b). 

The occupation that is however practiced the most in the metropolis is the service 

and sales sector. It employs about 33% of the active workforce and so helps the city 

in revenue generation through taxation (Internally Generated Fund) that helps the 

city to finance its huge budget especially in the waste management sector since all 

their activities generate waste. 
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3.3 Methodology of the Study 

3.3.1 Introduction 

This is the heart of the study and the very part which authenticates findings. In the 

words of Berg (2001), it is based on the methodology that a reader gives credence 

to the study's results and affirms replication. In an attempt to answer the research 

questions and thereby achieving the set objectives, methods/techniques and tools 

used were very decisive. The choice of the aforementioned to acquire data from 

where and how and making meaning from it through thorough analysis and 

presentations were of utmost importance to making accurate findings. This chapter 

is more of a blueprint or map of the study and shall therefore introduce us to HOW 

this research was conducted. 
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3.3.2 A Mixed Method Research Design 

The intent of the study was to investigate the factors that influenced the choice of 

disposal strategy of an individual based on personal data from the statistical 

perspective. Beyond this, it was also purported to establish an in-depth 

understanding of how e-waste is disposed and the challenges faced by residents and 

city authorities in managing it in Tamale. Considering this, the study required data 

from the two basic epistemological foundations of research: the constructionist 

( qualitative) and the positivist (quantitative) epistemological stances. As a result, 

the mixed method research design was employed. In line with this, a combination 

of qualitative and quantitative data collection methods/tools was employed in the 

study. 
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Besides, the situation now is less of quantitative versus qualitative but rather, 

research today lie somewhere on a continuum between the two (Creswell, 2003) 

since social issues tend to be complex and unforgiving to rigid probes by inflexible 

researchers who insist on their personal epistemological stance while ignoring the 

realities of the practical (Rogers, 2008 as seen in De Lisle, 2011). 

3.3.3 Sample Size Determination for Households 

The target population of the study was household heads in Tamale. However, 

available data on households per communities according to the Ghana Statistical 

Service (2014b) were the twenty (20) largest areas within the metropolis and 

therefore constituted the study population. The study population was 29,631 which 

was then inputted in the formula by Yamane (1967) to determine the sample size. 

N n = , Where n = Sample size, N = Total Number of 
1 + N (a)2 

Households (29,631) and a represents the level of precision of 92%. Substituting 

these figures into the formula, 

n = 29,631 n= 156 
1+29,631 (0.08)2 ' 

Therefore the sample size for the household survey was 156 
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3.3.4 Sampling Procedure 

The sample of 156 was distributed among the 20 communities based on the 

following formulae: 

Total Number of Houses in an Area 156 Quota assi dt ------'------- x = uo a assigne 0 an areas 
Total Number of Houses in All Areas 

The systematic random sampling was then used to select houses from an area. This 

was done by dividing a quota assigned to an area by the total number of houses in 

the same area. The result of that was the Kth value which was used as the skip 

number for the systematic random sampling exercise (see appendix G). A single 

household in every Kth house was selected for the study until a quota to a 

community was exhausted. It is posited that if a census list of houses is unavailable, 
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a serpentine selection may be done to select houses in a survey (Central Statistics 

Office-India, 2013; Turner et al, 2000). As such, a serpentine movement was used 

to select every Kth house starting from the very first house that was approached in 

an area irrespective of the direction. 

Once in a selected house, a household head was contacted for an interview. In the 

absence of a household head, the eldest in the household who was relatively 

informed on the affairs of the household was called upon for the interview. It must 

also be noted that: 

• Accidental sampling was used to select only one household from selected 

compound houses to participate in the study. 

• Only people who were at the time of the data collection in their houses were 

included in the study. 
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3.3.5 Sampling and Sampling Size Determination of Non-Households 

Sarantakos (1998) argues that, purposive sampling gives a researcher the room to 

choose sample units that are in his/her opinion relevant to hislher study. So, the 

following categories of non-households: public offices, banks, telecommunication 

companies, internet cafes, hotels & guesthouses and EEE repairers were 

purposively sampled due to their extensive use and possible disposal of EEE. 

According to Kothari (2004), in situations where resources like time and money are 

limited to undertake a study, non-probability sampling techniques are employed to 

take a small sample size which is believed to be typical of the whole population. A 

researcher must however do this by considering the homogeneity of the population 

from which the sample is being taken. A heterogeneous population would require 

a larger sample size as compared to a homogeneous one (Shaw, 2008 as seen 

Mothomogolo, 2012). Considering this, to choose a sample from institutions 

involved in common practices/activities in the use ofEEE, a small sample size was 

required. Accordingly, apart from telecommunication companies that were all 

contacted, a non-probability sampling technique; purposive sampling was 

employed to select four (4) of each of the non-household entities (ie public offices, 

banks, telecommunication companies, internet cafes, hotels & guesthouses and 

EEE repairers) who had operated for a minimum of 8 years in Tamale. Once in an 

establishment, a top management official relevant to the study was then purposively 

called upon to be interviewed. 

• Note that the location of these entities were not necessarily in the twenty 

selected areas. 
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3.3.6 Contacting Waste Management Institutions 

Relevant officials from the Tamale Metropolitan waste management Department, 

EPA and Zoomlion Ghana Limited who served as key informants to the study due 

to their vast knowledge in environmental issues in the metropolis were also 

contacted for interviews. 
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3.3.7 Sources of Data 

Based on the set objectives, primary data were gathered first-hand from the field 

through observations, and interviews. Secondary data were also derived from peer 

reviewed journals, industrial reports, unpublished articles, newspapers and 

regulatory/policy documents from the Ministries of Environment, Sciences, 

Technology and Innovation, Communication and Technology and Local 

Government and Rural Development. 

3.3.8 Data collection Methodsllnstruments 

Apart from reading widely to collect secondary data of importance to the study, 

data was obtained directly from the field through; observations and interviews. 

The study used personal observation to collect data on the surroundings of 

respondents with respect to the types of WEEEIE-waste generated in Tamale, 

where it is disposed and conditions of disposal sites. Features observed are catured 

in photography. 
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Arguments have been advanced on the use of this method in data collection as it 

has a tendency of making the observed act differently due to the presence of the 

researcher which consequently misleads the findings of a study. The most known 

of such situations is the famous research conducted in the late 1920's at the 

Hawthorne plant of Electric Company in Chicago-lllinois where workers being 

studied exhibited the above scenario (Coombs & Smith, 2003) and henceforth; such 

a scenario dubbed "Hawthorne Effect". Despite this tiff, the observation method 

was used because the observed was inanimate. 
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Face-to-Face interview was used to collect data from respondents from the 

households, public offices, financial institutions, internet cafes, hotels & 

guesthouses and EEE repairers on all stated objectives of the study which are: the 

types of EEE respondents usually used! repaired, how they are disposed when it 

becomes e-waste, the challenges they face in trying to dispose it and their awareness 

of regulatory framework on e-waste. 

The tool used for this data collection was an interview schedule. This tool of data 

collection is very much like the collection of data with questionnaire but with a 

little difference which lies in the fact that schedules are being filled in by the 

enumerators/researcher (Kothari, 2004). Questions of an interview schedule have 

the flexibility of combining closed ended questions with open ended ones (Guyette, 

1983). In effect, the method would allow for translation and as well provide room 

for interviewer and respondents to give brief explanations to questions and 

responses. 
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This data collection method was chosen because, the subject of the study is 

relatively new in the study area and even Ghana as a whole and so needed some 

level of interaction during the survey. 

Key Informants are individuals who are articulate and knowledgeable about a 

subject matter. They are usually very informative and possess insight and 

understanding of specific issues (Saucier, 2008). In matters of waste (including e 

waste) and its disposal, people who are well versed about it in Tamale were officials 

from the waste management department of TaMA, Environmental Protection 

Agency and Zoom1ion Ghana Limited and so were called upon to be interviewed. 

A semi-structured interview guide was designed based broadly on the objectives 

of the study to get a deeper understanding of the waste management system in 

Tamale. This allowed for thorough discussions in the form of follow up question 

during interviews and so unraveled a lot of information relevant to the study. 

Though time consuming, it was still chosen for its ability to thoroughly extract data 

from interviewees even on issues that were not included in the guide. 

Apart from collecting notes, with the consent of respondents, audio recordings were 

also made during interviews for future reference. 

The study was preceded with a pre-testing exercise which engaged a few of 

respondents in Konta- WAin order to know the capability of the set questions to 

unravel the information needed for the study. It was during this exercise that the 

difficulty in understanding, pronouncing and explaining issues in data collection 

tools surfaced for redress. The wording of questions in the interview guide and its 
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arrangement among others were carefully looked at to eliminate ambiguity so as to 

ensure easy understanding and answering of the questions. 

3.3.9 Methods of Data Analysis and Presentation 

Data collected were organised in an appropriate manner to ease the analysis. After 

compiling and editing the interview schedule from the household survey, it was 

coded and entered into The Statistical Program for Social Scientist (SPSS) version 

20 on a computer for analysis. It then generated statistical descriptions of the data 

which was presented in graphs and tables with a few explanations. STA TA version 

12 was also used to analyze the Multinomial Logit model. 

Descriptive statistics such as frequencies and percentages were used to examine 

the types ofEEE commonly used and disposed in Tamale. Frequencies on different 

types of EEE and e-waste in Tamale were reported with their corresponding 

percentages to indicate the proportion of respondents using or disposing a particular 

type ofEEE or e-waste. Besides, cross tabulations were used to examine how other 

variables influenced household's use and disposal ofEEE. 

In investigating howe-waste is disposed, first, descriptive statistics were used to 

identify proportions of households using various disposal methods. These were 

shown using frequencies and percentages. 
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A further probe was done to know a respondent's preferred disposal strategy. 

Economics literature provides that a rational household choose among different 

alternatives that yields maximum utility. In this study, households chose a 
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particular strategy of e-waste disposal based on their expected utility. Green (2003), 

for example indicates that the utility obtained can be separated into observed and 

unobserved components as expressed equation (3.1): 

(3.1) 

From equation (3.1), Uij denotes the utility of an ith household respondent 

choosing alternative j strategy of disposing e-waste; consisting of observed 

(Xij) and unobserved (Z ij) components. The observed component of household 

behaviour in its appropriate form is ~(Xij;fJ) and can be modelled using a 

regression framework. 

The dependant variable of interest e-waste disposal strategies takes different 

categories; hence conventional ordinary least squares regression will not be 

appropriate. Cameron and Trivedi (2005) indicate that such a response variable has 

a multinomial distribution and can therefore, be analysed using the Multinomial 

logit model. The conditional probability of the Multinomiallogit model is specified 

in equation (3.2) as: 

( _ j/ ) _ exp(xi/3j) 
Prob Yij - X. - Lk (f3 .) t j=l exp XI ] 

(3.2) 

Where j = 1, 2, ... k. The first choice (base) strategy is used to compare other 

choices by restricting the parameters of the base category to all zero (PI = 0) . The 

first choice category is households who disposed their WEEEIE-waste by selling 

as scrap. The other strategies include: sale as second hand, pay for a sustainable 
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disposal and donate. The empirical specification of the multinomial model is: 

j = 1,2, ... k 

The definition of variables, unit of measurement and expected signs are shown in 

Table 3.3 

Table 3.3: Variables Definition, Units of Measurement and Hypothesized 

Relationships 

Variable Definition Unit of measurement Sign 

Dependent Variable 

Disposal strategy Categorical (if method j then 1 ; else 0) 

Independent Variable 

SEX Sex Dummy (male = 1; female = 0) +/- 

AGE Respondent's age Years +/- 

INCOME Income Years spent at School +/- 

EDU Education Dummy (Tertiary =l;otherwise = 0) +/- 

AWARE Awareness of Hazard Dummy (Yes =1; otherwise = 0) +/- 
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Simple descriptive statistics was again used in analyzing the awareness level of 

respondents, Frequencies of respondents who indicated were aware of regulatory 

framework for e-waste were reported with their corresponding percentages. A cross 

tabulation was also done to examine how other variables influenced respondents 

awareness of the framework. 

Challenges faced in the disposal of e-waste were also simply categorized and 

presented using descriptive statistics. This revealed challenges that ware widely 

faced in the city in disposing e-waste with the most pressing one recording the 

highest percentage. Some quotations were also used in presenting the situation in 

order to express the way respondents really felt on the ground. 

- Additionally, audio recordings (qualitative data) from interviews were played over 

and over again for transcription. Afterwards, data were summarised and simplified 

for the purposes of a narrative analysis. Thorough reading was required in this type 

of analysis; so texts were read over and over again in order to identify data that had 

common characteristics or addressed particular issues. They were then put together 

in various categories or themes and labeled accordingly. Categories were closely 

observed to identify possible subcategories and new categories to get very 

definitive categorizations. Responses in various categories and subcategories were 

then summarised for easy understanding of the data. These were then presented in 

a form of a narrative using descriptions, quotations and paraphrases. 
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3.3.10 Ethical Issues 

The nature of the study of social science make scientists delve into people's lives 

including private ones and is for that matter incumbent on them to protect 

themselves, colleagues, study population and the society at large (Berg, 200 1). This 

study adhered to all ethical issues prescribed and observed in social science 

research. Consent was always sought before any type of data was taken. There was 

no form of deceit in the course of the research so were the issues of secrecy, 

anonymity, confidentiality among other ethics adhered to in the course of 

presenting the findings of the study. 

80 

 

 www.udsspace.uds.edu.gh 

 

 

 

 

 

 

 



CHAPTER FOUR 

DATA ANALYSIS AND DISCUSSIONS 

4.1 Introduction 

The analysis of all data gathered is discussed and presented in this chapter. It 

follows chronologically with the objectives of the study though it is preceded with 

a discussion of the demographic characteristic of respondents. 

4.2 Demographic Characteristics of Survey Respondents 

The demographic data were collected on key variables that portrayed the 

characteristics of the study population for the purposes of putting a reader into 

perspective and as well offered relevant information that aided thorough analysis. 

4.2.1 Age, Sex, Marital Status and Household Size of Respondents 

Data on age, sex and marital status were collected to establish the relationship 

between them and the types of EEE used and so e-waste generated. 

Due to the fact that the target population of the study was household heads, 

respondents were more of middle aged men/women and older folks who were well 

informed of the disposal practices of their households especially when they largely 

exercise the power to consign an EEE as e-waste. It was very essential in the study 

because it was a major determinant of knowledge on disposal strategies and 
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challenges faced in the disposal of e-waste especially when household heads were 

indisposed. 

Table 4.1: Age Distribution of Respondents 

Age Frequency Percentage 

26-35 72 46.2 

36-45 44 28.2 

46-55 28 17.9 

56-65 10 6.4 

66-75 2 l.3 

Total 156 100.0 

Source: Field Survey, 2016 

From Table 4.1, the age bracket of 26-35 recorded the highest percentage while 

that of 66-75 recorded the lowest. It can also be observed that the percentage of 

respondents decreased with the increase in age. This corroborates the findings of 

the 2010 Population and Housing Census (PHC) report that; Tamale has a youthful 

population (GSS, 2014b). Majority of this youthful population according to GSS 

(2014b) are females (50.2%). But per the survey, 67.9% of respondents were males 

which go to affirm GS S' s (20 14b) position that, household heads who are the target 

population of the study are predominantly males in Tamale. It was further revealed 

that, 81.4% of these household heads were married while 7.7% had never been 
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married. Only 3.2% were divorced while 7.7% were widowed. Averagely, a 

household is made up of 5 people. However, the mode household size was 6 with 

9 and 1 being the maximum and minimum sizes respectively. 

4.2.2 Level of Education and Estimated Income of Respondents 

Data on the level of education were collected to help establish the relationship 

between a respondent's level of education and the choice of disposal strategy as 

well as the level of awareness on issues concerning E-waste. In this regard, data 

gathered indicated that, twenty-four respondents had not had any form of formal 

education. Sixty-four of them had either completed or attained formal education to 

some point at the basic level while seventeen of them indicated they had completed 

a second cycle institution. Respondents who had attained formal education to the 

tertiary level were fifty-one. 

Data on the income of respondents were also collected to help determine the 

relationship between income level and the types of EEE used and so e-waste 

generated in a households, choice of disposal, condition of gadget at disposal and 

the difficulties they faced with disposal. 
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Figure 4.1 above shows the estimated income levels of the respondents. Forty-four 
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Income Level 

respondents earned between GH<t 400 and GH<t 650 monthly. A good number of 

Figure 4.1: Estimated Income Level of Respondents 

Source: Field Survey, 2016 

them (22) also earned GH<t 2,200 and even more in a month. Income level of 

respondents did not appear to depend solely on their level of education though those 

who had attained tertiary education formed 60% of all who earned GH<t 1000 and 

above; the rest were equally made high earnings irrespective of their educational 

status. This is more so because, majority of respondents were self-employed 

(76.3%) in the informal sector that required no form of certificate. They were 

engaged in activities like: welding, hairdressing, food vending, dressmaking and 

trading among others. The rest were employed in the formal sector and were into; 

construction, teaching, public service among others. 

84 

 

 www.udsspace.uds.edu.gh 

 

 

 

 

 

 

 



4.3 Types of EEE Commonly UsedlDisposed in Tamale 

In the management of e-waste, it is important to identify the types of gadgets that 

make up the e-waste. This informs waste managers on the physical and chemical 

characteristics of the e-waste and thus aid the designing of appropriate disposal and 

treatment strategies. In doing so, data was not only collected on disposed e-waste 

but as well on the types of EEE used in households. After all the composition of 

tomorrows E-waste are today's EEE. 

Per the survey, gadgets that were commonly used in households were: cell phone 

(95%), TV s (95%), satellite decoder (81 %), fan (81 %), fridge (78%) and iron 

(65%). Beside these, less than half of the respondents owed any of the other EEE 

recorded with the least being the fixed water heater (2%). 

4.3.1 The Use ofEEE and UEEE 

The most widely accepted reason for the patronage ofUEEE has been the financial 

incapacity of people to purchase new ones (Interpol, 2011). However, Table 4.2 

shows a high number ofEEE (1003) than UEEE (397) even though the study area 

is found in a region which according to GSS (2014a) is the second poorest in the 

country. Nonetheless, further investigations revealed that, it is most probably 

because of the wide range of product options of diverse levels of durability and so 

prices that respondents of relatively lower income levels of GH<C 650 and below 

could also purchase new products. Example of such gadgets were cell phones, iron, 

ceiling/standing fan, portable water heater, sound system, DVD player, portable 

radio among others. Even so, it was realized that, 81 % of gadgets purchased in 

85 

 

 www.udsspace.uds.edu.gh 

 

 

 

 

 

 

 



their used conditions were by respondents who earned GH<t 950 and below while 

77% of gadgets purchased brand new were by respondents who earned GH<t 1000 

and above. 

Besides, gadgets like laptop, electronic tablet, BP machine, generator, microwave, 

fixed water heater, air conditioner, toy, toaster and washing machine have high 

records of brand new purchases only because, over 90% of these kinds of gadgets 

were found in the households of relatively high income earners of GH<t 1600 and 

above. 

It was further revealed that, apart from the influence that income level had on the 

purchase of gadgets in new or used state, there was also the perception that imported 

UEEE from Europe and USA are of high quality standards compared to even new 

ones sent to developing countries by same manufacturers. This was expressed by 

15 (38%) of63 respondents whose income levels were GH<t 1300 and above and 

so could presumably afford gadgets in their new state. They claimed to know this 

'fact' from their experience from the use of EEE over the years. A 45 year old man 

bemoaned that: "1 purchased three blenders in a space of two month and they all 

broke down ... upon the advice of a friend, 1 bought a used one and it has been 3 

years now yet without any faults". Another 42 year old lady even went ahead to 

make a generalization that "All motor powered kitchen appliances purchased in 

their new state had very short life spans as compared to the imported used ones". 
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Table 4.2: EEE used in Tamale Households 

EEE 
No. of Percentage No. of No. of 

Response of Cases EEE UEEE 

Fridges 121 78 62 59 

Washing machine 8 5 6 2 

Toaster 21 14 15 4 

Desktop Computer 18 12 4 14 

Cell Phone 148 95 124 20 

Blender 74 47 56 18 

Kettle 52 33 43 9 

DVD Player 68 44 52 15 

Satellite Decoder 126 81 116 10 

Laptop Computer 58 37 56 2 

Portable Radio 66 42 62 4 

TV 148 95 64 84 

Microwave 23 15 19 4 

Portable Water Heater 65 42 65 

Fixed Water Heater 3 2 3 

Sound System 64 41 29 35 

Fan 126 81 83 43 

Iron 102 65 43 59 

Air Conditioner 7 5 5 2 
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No. of Percentage No. of No. of 
Responses of cases EEE UEEE 

EEE 

Toys 5 3 5 

Portable Hair Dryer 5 3 5 

Trend Mill 7 5 5 2 

Generator 21 14 21 

Rice Cooker 41 26 31 10 

Electronic Tablet 17 11 16 

BP Machine 13 8 13 

Source: Field Survey, 2016 

4.3.2 E-waste in Tamale 

4.3.3 Defining E-waste from the Tamale Perspective 

Before the types of e-waste that was generated in households of Tamale metropolis 

were investigated, it was imperative to know what qualified an EEE as e-waste. 

However, the very mention of e-waste received responses like: "haa? ", "what does 

that mean?", and "I've never heard of it before". Only 3% of respondents 

instantaneously understood what e-waste meant. Further explanations which 

enhanced the understanding of the term subsequently brought to bare myriad of 

responses which invariably depended on the type and sometimes the price ofEEE. 

Upon categorizing responses based on salient information, basically four 

definitions were unveiled. Seventy-three (47%) respondents indicated that, for a 

product to be designated as e-waste, it had to be beyond repairs while 58 (37%) of 

them said if it occasioned that an EEE was no more useful in the household; whether 
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functional or not, it was considered as e-waste. Gadgets that got broken-down 

frequently were fast consigned as e-waste by 22 (14%) respondents. Only 2% of 

them considered old gadgets as e-waste immediately a new one was purchased. 

Further analysis unraveled that a respondent's definition of e-waste was largely 

influenced by income. The three (3) respondents who indicated an EEE becomes 

waste when a new one is purchased all earned GH<t 2,200 or more. Out of the 73 

respondents who indicated their EEE had to be beyond repairs before considered as 

E-waste, 87% of them were respondents that earned GH<t 950 or less. Eighty-three 

percent of the 58 respondents who also said gadgets that were no more useful 

whether functional or non-functional were those whose income levels were GH<t 

1000 and above while 92% of the 22 respondents who gave frequent break down 

of EEE as a reason for designating it as e-waste fell mostly between GH<C 700- 

1850. 

4.3.4 The Composition of E-waste in Households 

Based on the above perspectives, the study investigated the types of WEEE/E 

waste that had been disposed over the last three years in the metropolis. Five 

respondents indicated they had not disposed any EEE during this period. However, 

Figure 4.3 shows the types of gadgets that were disposed by the rest of them. 
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Figure 4.2: E-waste Commonly Disposed in Households 

Source: Field Survey, 2016 
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It can be observed from Figure 4.2 that, 59 respondents reported to have disposed 

TV and was thus the gadget that recorded the highest disposal in the households in 

the last three years only. Fifty respondents also indicated they had disposed their 

cell phones and made it the 2nd most disposed gadget in households. The fact that 

these two gadgets happen to be the two most disposed EEE in the city is an 

affirmation to Veit & Bemades (2015) assertion that, the CRT technology is being 

replaced by a new one; Liquid Crystal Display (LCD) and is the reason gadgets like 

cell phones, TVs, printers and computer monitors that use these technologies 

dominate the e-waste stream presently. Fridge comes in as the 3rd most disposed e- 

waste at a frequency of 46. This spectacle could also be associated to the 

Refrigerating Appliance Rebate Program through the Energy Commission of 
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Ghana which was aimed at retrieving old refrigerators from households by 

discounting the prices of fridges to buyers who turned-in their old but functional 

fridges (Energy Commission, 2016). The gadgets that recorded the least figures 

were laptop and microwave which were disposed by 1 and 2 respondents 

respectively. This may be largely due to the fact that, a relatively small number of 

households as the survey indicated even use these gadgets. 

A critical look at the EEE disposed over the 3 year period with reference to the 

widely used EU Directive 2012119/EU's categorization system shows that, all the 

gadgets consigned as e-waste fall under only four of the ten categories (ie large 

household appliances, small household appliances, Information Technology (IT) & 

telecommunications equipment and consumer equipment categories). This outcome 

is confirmatory to Widmer's (2005) assertion that, these four categories account for 

majority (approximately 95%) of e-waste generated. IT & telecommunication 

equipment was however the category that recorded the least number (only 3 

gadgets) among the four categories in households. 

4.3.5 Condition of EEE at Disposal 

The study also revealed that, EEE consigned as waste may be working, repairable 

or beyond repairs. As a matter of fact some respondents did not even know the true 

state of some of their gadgets. Just as income levels of respondents largely 

influenced their definition of e-waste; it was observed that the conditions in which 

gadgets were relegated as e-waste followed suit. E-waste that was beyond repairs 

was disposed mostly by lower income earners while those that were working and 
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repairable were largely disposed by relatively higher income earners. It was again 

revealed that respondents of lower income as much as practicable found out if their 

gadgets were repairable or not before disposing it; however, those of higher income 

rarely did this probably because they have the capacity to purchase new ones. 

The analysis showed that 53 of all EEE relegated as e-waste in Tamale were in 

working conditions. Of these gadgets, 75% were relegated by respondents of 

relatively high income levels of GH<C 1000 and above. It was also realized that of 

the 132 gadgets that were beyond repairs at the point of disposal, 79% of them were 

from respondents of income levels of GH<C 950 and below. Gadgets that were 

designated as waste but in repairable condition were 29 in total. Respondents of 

income level ofGH<C 1,000 and above were responsible for 83% of the 29 gadgets. 

It was also realized that, respondents of all income levels did very little to know the 

true state of some particular gadgets before consigning it as e-waste. Portable water 

heater and portable radio set were largely consigned as e-waste with virtually no 

effort to find out if it was repairable or not probably because of their relatively low 

prices. Other gadgets that suffered this fate were those whose functions according 

to respondents have been replaced by newer and more convenient technologies. 

Gadgets such as: DVD player was said to have been replaced by satellite decoders; 

CRT monitor replaced by LED/LCD monitors and is thus the reason such gadgets 

are not even tested to find out their technical status when it is broken especially 

when there is the purchasing power to acquire the new technology. 
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4.3.6 EEE in Non-Households in Tamale 

There was equally a wide collection of EEE used commonly in non-households 

within the metropolis. Apart from the hotels/guesthouses that had practically all 

gadgets found in households like: rice cooker, toaster, washing machine, water 

heater, microwave among others because of its accommodation purposes, the EEE 

commonly used in the non-household establishments were sharply different. The 

gadgets that were mostly used in non-households per the survey as seen in Table 

4.3 were Telephone (20) and air conditioner (20). These were followed by printer 

(18), scanner (18), computer (15) and photocopier machine (15). These are the 

gadgets that according to Oteng-Ababio (2012a) are collectively referred to as grey 

goods. 

It may be recalled from the household level that; TV, satellite decoder and fridge 

were among the top five gadgets used but here at the non-household level, it was 

among the least. TVs and satellite decoders purchased were not for the sake of 

workers but to entertain visitors who at times have to wait in long queues before 

being attended to. Fridge also recorded a small figure because; respondents who 

did not have it though were not happy about it indicated it was not a necessity in 

running an office. 

Gadgets that all respondents indicated were essential in running non-households 

were computers, photocopier machines, printers, scanners, telephones and internet 

router and so were the gadgets that recorded the highest figures. 

There are diverse reasons why other gadgets that are very decisive in the running 

of some entities recorded very low figures. A gadget like the Money Counting 
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Machine (MCM) recorded a relatively low figure because it is only useful to only 

the banks that were included in the study. Likewise, the Spectrum Monitoring 

Device (SMD) was useful to a single respondent (National Communication 

Authority) whose mandate included monitoring radio frequencies and hence was 

recorded as the least gadget used in non-households. 

Beside these, there were other gadgets that some respondents said were just fancy 

and luxurious though others found it to be necessities. Shredders and CCTV s for 

example were viewed by respondents from the public offices and cafes as 

something that they could work without. A deputy regional director of one of the 

public institutions said: "Installing CCTV is not all that necessary because we have 

security men ... if government saw it to be necessary, they would have installed 

some" (a respondent from a public office, 22nd February, 2016). On the other hand, 

respondents from the banks and telecommunication companies expressed concern 

about security as the main reason such gadgets are important to them. A respondent 

from the IT department of one of the banks said: "we deal with money here so it is 

important for us to know who goes in and out and at what time ... if there is any 

stealing or robbery, the CCTV may help us to identify the culprit". (A desk officer, 

26th February, 2016) 

Though hotels/guesthouses are places that usually have CCTV for the same reason, 

only one out of the four included in the study had CCTV installed. Even so, it was 

just for show because it was not in a working condition. 
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Other respondents also revealed that the introduction of scanners and the internet 

has greatly affected the use of fax machines in offices as these relatively new 

technologies perform the same function at a relatively faster, convenient and more 

secured way. As such, only 9 respondents indicated they still use the fax machine. 

Table 4.3: Types ofEEE Used in Non-Households 

EEE No. in Use EEE No. in Use 

Internet Router 14 Air Conditioner 20 

Printer 18 Satellite Decoder 8 

Scanner 18 MCM 4 

Computer 16 Fridge 11 

Telephone 20 Shredding Machine 5 

Comb Binder 8 CCTV 6 

Camera 4 Spectrum Monitoring 1 
Device 

Photocopier 15 Fax 9 

TV 8 
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Figure 4.3: Commonly Disposed EEE in Non-Households 

Source: Field Survey, 2016 

Gadgets that were however mostly consigned as e-waste as indicated in Figure 4.3 

were printers (15), photocopiers (11), computer (10), scanner (9) and among others. 

Respondents indicated those gadgets were the ones their work revolved around and 

were thus constantly under pressure and that it was not surprising that they are the 

gadgets that break down more frequently. 

Further analysis of all gadgets found in both households and non-households with 

reference to the widely used European Directive 2012/191EU's categorization 

system also showed that, 84% of the gadgets fall under the four categories (ie large 

household appliances, small household appliances, IT & telecommunications 

equipment and consumer equipment categories) that Widmer (2005) asserts are 

those responsible for majority of e-waste generated. 
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Further analysis into the "future e-waste" showed that, 88% of gadgets used 

currently in households were part of these four categories. However, the categories 

that dominated among the four were large household appliances and consumer 

equipment categories which recorded 27% of gadgets each. 

At the non-household level on the other hand, it was realized that 78% of all gadgets 

used fell under the four categories. Nevertheless, gadgets that fall under the IT & 

Telecommunication Category dominated with a record of 47% of gadgets. 

4.4 The Disposal of E-waste in Tamale 

4.4.1 Knowledge about E-waste in Households 

As part of the process to adequately understand the e-waste disposal strategies in 

Tamale, the study investigated the preparedness of respondents to manage their e- 

waste. Only one respondent (0.6%) indicated the thought of how to dispose e-waste 

was a matter of concern when it is still useful. 

Respondent's awareness of the hazardousness of e-waste was also investigated as 

it is ideally supposed to influence their disposal strategies. Thirty-nine of 

respondents (25%) were aware of the hazardousness of e-waste though only 12 

(8%) of them could actually tell the chemical composition of any of their gadgets. 
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It was realized that the educational status of a respondent had an influence on this 

knowledge as statistics indicated that; 31 of the 39 respondents who claimed to be 
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people who had completed or attained formal education to some point at the basic 

level with the rest of the 15 being graduates of second cycle institutions. The rest 

of the 64 respondents admitted they had no ideas if it was hazardous or not. Twenty 

of those who made this admission constituted 83% of the people who had not 

attained any form of formal education. 

An investigation to also find out respondent's awareness on the benefits of e-waste 

revealed that all of them in fact were fully aware in some way of the benefits of e 

waste. The sale of e-waste has recently become popular in Tamale and so was the 

highest recorded benefit with 82 respondents citing that as a benefit. They stressed 

the fact that it had created jobs for some people who eventually made sure these 

gadgets served as raw materials to iron rod manufacturers. Fifty-two of them also 

indicated the reuse of components of the gadget as a way e-waste could be 

beneficial to both owners and repairers. Twenty-two of them only indicated that 

waste is a relative term and so what one may consider e-waste could be useful to 

another which in principle describes "REUSE" in the Integrated Sustainable Waste 

Management Model. The knowledge of benefits of e-waste did not show any 

pattern with respect to respondent's educational level. 

4.4.2 Reverting the Surge of E-waste in Tamale 

In assessing the maintenance culture of households, it was revealed that only 28 

(18%) respondents actually serviced their EEE when they were in good working 

conditions. Even so, servicing was limited to air conditioners largely for efficiency 

(the avoidance of the payment of high electricity bills). Only 3 of the 28 who 

98 

 

 www.udsspace.uds.edu.gh 

 

 

 

 

 

 

 



serviced their air conditioners indicated they did so for health/safety reasons. The 

rest of the 128 respondents who did not service their EEE indicated that, there was 

simply no need to waste money to service something that is already in a good 

condition. Only 10 of them further expressed the fear of damaging EEE in the 

course of servicing it as a reason they failed to do so in the first place. 

Furtherance to this, respondents were asked if they repaired or simply replaced 

their faulty EEE. All 156 of them indicated they repaired them. However, 123 

respondents indicated that, they repaired gadgets until they were economically 

unwise to do so or repairs become too repetitive. The rest of the 33 respondents 

indicated they replaced the gadget after 2-3 repairs due to a perception they had 

that, EEE once opened (repaired) shall breakdown frequently. 

4.4.3 The Disposal of E-Waste in Households 

The results showed that, 126 (81%) of the respondents within the study 

communities relied on large/community dustbins from Zoomlion Limited Ghana to 

dispose their household waste. Thirteen representing 8% of respondents honestly 

indicated they rarely used the big dustbins provided due to distance but resorted to 

other strategies like; burning, dumping in bushes, isolated public spaces and 

sometimes personally dug pits. The rest of the seventeen (10%) respondents 

employed the door-to-door services. 

Respondents who used the communal dustbins indicated that, there were no 

designated dustbins for the disposal of e-waste. Similarly, respondents who enjoyed 

the door-to-door services also indicated waste management firms did not collect E- 
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waste separately. This worrying situation subsequently necessitated the question; 

have you ever dumped your e-waste with other household waste? Surprisingly, only 

50 people who form 32% of respondents said they had done so in the past three 

years. How then have residents of Tamale been disposing their e-waste? 

An investigation into this showed that, there were basically seven (7) different 

disposal strategies employed in the city. They were: donating; sale as scrap, sale as 

used gadget, disposed with other household waste, stored in the house, dumped 

somewhere and leaving permanently with repairer. Respondents indicated that a 

particular strategy was employed depending on the size and weight of the e-waste 

in question. Heavy and bulky products like fridges were seldom stored in the house 

due to the want of space. Blenders, DVD players, phones and other small EEE were 

fast forgotten in comers of the house due to the insignificant space it occupies. It 

was also revealed that scrap dealers preferred collecting gadgets like fridges, 

desktop computers, air conditioners among others to blenders, phones, DVD 

players and other small EEE due to their high content of recoverable materials. 

Again, small EEE were as well easily thrown into dustbins without any detection 

or remorse because it mixed with the other wastes so well due to their size. Hence, 

respondents did not employ a single strategy in disposing e-waste. Nonetheless, as 

seen in Figure 4.4, the strategy that was mostly employed was "storing in the house" 

which was employed by 141 of the respondents. Very few respondents (5) however 

admitted they left their e-waste permanently with repairers and so was the least 

recorded strategy. 
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Figure 4.4: E-waste Disposal Strategies in Households 

Source: Field Survey, 2016 

4.4.4 E-waste Disposal Strategies 
i: Donation 

Sixty-five of the 77 respondents who employed donation as a disposal strategy 

indicated they did so to give opportunity to the less privileged to own some gadgets 

they may otherwise not own. Three respondents saw it as a way of prolonging the 

life span of the gadget whereas 9 also said it was expected of them to give out their 

old but workable gadgets to younger and under privileged family members. 

This strategy welcomed all types of gadgets though its practice was more skewed 

towards respondents with relatively high incomes. Out of the 32 respondents who 

earned GH£" 1,900 and above, 30 of them indicated they employed this method. 

Similarly a good number of 30 of the 41 respondents who earned between GHf 

1,000-GHf 1,850 also employed this strategy. On the other hand, only 16 of the 83 

folks who earned between GH<C 100-GH<C 950, employed this method. These 

numbers portray that, those in relatively higher income brackets employed this 
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strategy a lot more than their counterparts who fall within the relatively low 

brackets. This is most probably due to the fact that, lesser people in the lower 

income brackets dispose their EEE in a working condition and are so able to give 

them out. 

ii. Sold to Scrap Dealers 

All the 75 respondents who sold e-waste to scrap dealers indicated that, selling it 

was better than just throwing it away and is thus a way of recouping some of the 

money used to purchase it. Some further express their satisfaction in the way the 

strategy was totally getting rid of e-waste from the city through the employment of 

scrap dealers who avail their booty to iron rod manufacturers as raw material. 

The study further revealed that, respondents of higher income status seldom 

patronized this strategy. Only 3 out of 32 respondents who earned GH(f 1,900 and 

above employed this strategy while 17 out of the 41 respondents who earned 

between GH(f 1000-1850 indicated they also employ it. Fifty out of the 83 

respondents who earned between GH(f 100-950 also indicated they employed this 

method of disposal. Though with a lesser disparity, it can be observed that the 

number of respondents who employed this strategy reduced as income increased. 

iii. Sold as Used Gadgets 

Thirteen of the 14 respondents who employed this strategy indicated that, the 

strategy was perfect for their want to have the latest and newest versions ofEEE as 

the method helped them to add just a little to proceeds from old ones to acquire new 
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ones. One respondent however stated that the method was some kind of safety net 

where EEE are liquidated in hard times. 

A look at this strategy from respondent's income level perspective showed that, 

there was no record of it among GH 1,900 and above earners. Only 3 respondents 

who earned between GH 1,000 and 1,850 reported to have employed this method. 

The rest of the 11 respondents who used this strategy were those who earned 

between GH 100 and 950. 

This strategy may not in general be very popular in Tamale but the statistics 

however shows the choice of this method is inversely related to income. This is 

perhaps a strategy high income earners employ when they donate just without 

monetary returns. 

iv. Stored Somewhere in the House 

Storing e-waste was the strategy that was employed by most people in Tamale. All 

one-hundred and forty-one respondents who employed this strategy indicated they 

had no idea as to what to do with EEE when they reach their end of life. Unlike 

conventional solid waste that is normally thrown in dustbins, it is very uncommon 

to see people dumping e-waste into dustbins. As a result, most e-waste especially 

the large ones were left in comers, storerooms, room dividers, garages among other 

places within the house. 

The employment of this strategy was not peculiar to respondents of a particular 

income level as a good number of them from the various levels employed this 

strategy. Thirty of the 32 respondents who earned GH 1,900 and above employed 
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this strategy. Similarly, 39 of the 41 respondents who earned between OR 1,000- 

1,850 also employed the strategy. Likewise, 72 of the 83 respondents who earned 

between GH 100-950 also employed storage as a strategy of disposing e-waste. 

This is an indication that, the headache of where to dispose e-waste is neither 

limited to relatively high income earner nor the lower ones. 

v. Disposed With Household Waste 

Disposing it with household waste is a strategy that is motivated by the logic that, 

this is waste and that is where it belongs. Practically, it is mostly products that 

cannot easily be seen in the mix of household waste that are dumped there. Though 

there is no fear of persecution for disposing it there, the mere fact that disposers do 

These 50 respondents were unevenly distributed across all income brackets where; 

not see others dispose e-waste there restrains others. Meanwhile, the unavailability 

of designated places and the low demand of scrap dealers for such products are the 

reasons why all the 50 respondents who employed this strategy claim they did so. 

only 6 out of the 32 respondents who earned over 1900 employed this method. Four 

of the 41 respondents who earned between OR 1,000-1,850 also disposed their e- 

waste using this method while 39 of the 83 respondents who earned between OH 

100-950 did same. This is most likely because scrap dealers who are largely the 

customers of relatively low income earners; have very low demand for small 

gadgets and are hence sent to the refuse dump by such low income earners to help 
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vi. Dumped Somewhere 

The record of just dumping e-waste somewhere was limited to the income brackets 

of the GH<C 100-950. Only 8 respondents who earned between GH<C 100- 950 

admitted to sometimes dumping e-waste in public spaces under the clog of darkness 

in hope that workers of Zoomlion Ghana Limited; the firm responsible for waste 

management in Tamale to collect it. Only one of them could confirm workers of 

ZGL actually came for the gadget. The rest however confessed they never actually 

saw the person who came for it. 

vii. Permanently Leaving With Repairer 

Five respondents revealed that if they are told their gadgets are beyond repairs or 

they realize it would be economically unwise to repair it, they simply leave it with 

the repairer to avoid wasting money to transport e-waste back to their homes. Four 

of the respondents who employed this strategy earned between GH<C 1000 and 

1550. Only one of them earned GH<C 950 and below. 

4.5. Who Disposes E-waste in the Household? 

The study further sought to find out the member of family in whom the decision to 

consign EEE as e-waste rested. Seventy-two percent of respondents' indicated that, 

due to the relatively expensive nature of gadgets, heads of households made that 

decision to avoid conflicting interests with other members of the family especially 

when household heads are the buyers of the products. The rest of the 28% of 

respondents indicated that anybody at all in the family could designate EEE as e- 
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waste provided it was their personal property. However, decisions that were made 

on gadgets that were used by the whole family were taken by final authorities of 

the house (mother/father). Mostly, kitchen gadgets are decided by the woman of 

the house while all other gadgets are decided by the man of the house. 

After an authority in a household declared an EEE as e-waste, the actual act of 

disposal was agreed by 91 % of respondents to be a gender defined role largely due 

to the weight of most of the gadgets. As such the father or young men of the family 

are involved in disposal. Except for very small gadgets that were disposed by 

females with household waste, rarely do females dispose e-waste. 

,.. 
4.5.2 Respondent's Perception on their Disposal Strategies 

After enquiries on the disposal strategies of respondents, they were asked if they 

perceived their various strategies to be environmentally safe. Forty-nine (31 %) of 

them actually believed their disposal strategies were safe. Twenty (13%) admitted 

that their strategies were not safe while 21 (14%) said not all their strategies were 

safe. But 66 (42%) of them said they had no idea as to whether their strategies 

employed were safe or not. They indicated their disposal strategies were largely 

influenced by what they saw in their various communities. Strategies employed in 

communities were those usually employed. 
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Figure 4.5: E-waste Disposal Pathways in Tamale 
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4.6 The Desired Disposal Strategies of Households 

Per the dictates of the Integrated Sustainable Waste Management (lSWM) model, 

the views of all stakeholders must be taken into consideration in designing a waste 

management system to ensure inclusivity and sustainability (Van de Klundert & 

Anschutz, 2001). As such, respondents were asked to state their preferred disposal 

strategy. This in effect would help in making informed recommendations for the 

future development of a sustainable strategy that would be socio-culturally 

acceptable. 

Table 4.4: Desired E-waste Disposal Strategies in Households 

Strategies of e-waste Disposal Frequency Percentage 

Sell as scrap 102 65.4 

Sell as used gadget 8 5.1 

Pay for sustainable disposal 19 12.2 

Donate 27 17.3 

Total 156 100.0 

Source: Field Survey, 2016 

As indicated in Table 4.4, the results revealed that, 102 of the 156 respondents 

actually desired a disposal strategy that would recoup some money for them and so 

indicated they wished to sell all their e-waste off to scrap dealers. In the same vein, 
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8 of them wished to sell theirs as used gadgets. However, 27 of them rather wished 

to donate their household EEE gadget as a way of disposing it while 19 of them 

also thought it was prudent to pay for a sustainable disposal of e-waste. In order to 

identify the factors influencing a household's desired disposal strategy; a 

multinomiallogit model was formulated. Since sell as scrap was the most desired 

disposal strategy among households, the regression model was run with "sell as 

scrap" as the base/reference strategy to be able to determine the relative effect of 

each specific predictor on a particular disposal strategy. The predictors included 

sex (SEX), age (AGE), education (EDU), income (INCOME) and awareness of the 

hazard of e-waste (AWARE). 

Table 4.5 shows the multinomiallogit estimates of the determinants of household's 

desired e-waste disposal strategy relative to the base strategy (sell as scrap). The 

likelihood ratio statistics is significant at 1 % and this implies that at least one of the 

independent variables in the model has a significant influence on household desired 

e-waste disposal strategy. Sex, education, and awareness of the hazards of e-waste 

were found not to have any significant influence on disposal strategy. However, 

age and income were found to have significant relationships with desired disposal 

strategy. 
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Table 4.5: Multinomial Logit Estimation of Determinants of Desired E-waste 
Disposal Strategy 

Variable Sell as Used Gadget Pay for Sustainable Disposal Donate 

Constant 3.598(0.98) -19.600(-0.02) -6.454( -4.22) 

SEX 1.329(1.12) 0.657(0.75) -0.0477(-0.07) 

II 
AGE -0.250(-2.10)** -0.0248( -0.65) 0.042(1.32) 

EDU 0.532(0.39) 17.834(0.02) 0.680(0.92) 

INCOME 0.0004(0.56) 0.002(3.36)*** 0.002(4.84)*** 

AWARE 1.251(00.98) -1.058( -0.17) 0.296(0.39) 

Number of observation = 156 LR chi? (15)= 135.14, Prob> chi? = 0.00 

Pseudo R2 = 0.44 Log likelihood = -86.89 

** = significant at 5% and *** = significant at 1 %. Figures in parenthesis are Z- 

values. 

The model results provide that the coefficient of age is negative and significant at 

5% for selling as second hand. This implies that the older the household head, the 

less likely he/she is to selling e-waste as second hand compared to selling it as 

scrap. Conversely, younger household heads are more likely to sell their e-waste as 

second hand than selling it as scrap compared to their elderly counterparts. The 

possible justification for this observation is that, younger folks are comparatively 
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trendier and would thus want to have the latest versions of gadgets. This is usually 

done by selling old ones to recoup some money to help purchase new ones. 

The results also showed that the coefficient of age is negative for paying for a 

sustainable disposal of e-waste though not significant. This means that older 

household heads will often not pay for a sustainable disposal of e-waste relative to 

selling it as scrap compared to younger household heads. This is most probably 

because, waste management has until the 1970s been the responsibility of city 

authorities (Owusu-Sekyere et al., 2015) and for that matter older folks who 

enjoyed this in the past for free may find it absurd to pay for the same services. The 

result on age is however, positive for donation; implying that older household heads 

are more likely to donate their e-waste than to sell them as scrap though a significant 

relationship was not established. This may also be to the reason that, older people 

in families in generally feel responsible for the wellbeing and comfort of younger 

ones and may give out their unwanted gadgets to them. 

Furthermore, income of respondents was observed to have a strong influence on 

the preferred choice of e-waste disposal strategy. The coefficient of income in is 

positive for all disposal strategies as shown in the model. This suggests that higher 

income earners were more likely to choose other disposal strategies than to sell as 

scrap (base/reference strategy). The effect of income on paying for sustainable 

disposal and donation were observed to be significant at 1 % but not significant for 

selling as used gadget. These findings imply that high income earners will often 

pay for a sustainable disposal of e-waste or donate it. The possible explanation for 

this is that, higher income earners are already used to paying for the disposal of 
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their household waste through the door-to-door services (Twumasi & Kosoe, 2014) 

and so find no problem in paying for a sustainable disposal of their e-waste. With 

respect to donation, it is probably due to their capacity to purchase new versions 

without necessarily needing support from the proceeds of the old ones. Besides, 

some people simply want to show kindness to the less privileged that otherwise 

may not be able to acquire such gadgets. Others are also just expected to give out 

their old gadgets to younger family members and friends. 

Further, the model revealed that, the likelihood of a respondent selling as second 

hand compared to selling as scrap is weak since no significant relationship was 

established. 

Other variables in the model such as sex, education and awareness of e-waste 

disposal strategy were found not to be significant determinants. The values of their 

coefficients however, suggest that male respondents were more likely to sell e 

waste as second hand or pay for environmental sustainability than to sell as scrap. 

On the other hand, such male respondents will only prefer selling e-waste as scrap 

to donation. The education variable is positive for all categories relative to the base 

though it was found not to be significant. This however, suggests that people with 

tertiary education would prefer to sell e-waste as second hand, pay for a sustainable 

disposal or donate it to selling it as scrap. Their counterparts with no tertiary 

education would prefer the vice versa. Awareness of the hazardous nature of e 

waste has no significant influence on choice of disposal strategy. However, the 

signs of its coefficients suggest that household heads that were even aware of it still 

did not wish to pay for a sustainable disposal of e-waste given the option of selling 
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as scrap. Such category of respondents would often sell their e-waste as second 

hand or simply donate them. 

4.7 The Disposal of e-waste by Non-Households in Tamale 

4.7.1 The Disposal ofE-waste in Internet Cafes 

All four internet cafes included in the study indicated they used both new EEE and 

Used EEE in their facilities. This purely depended on the purchasing power of the 

cafe and the prices of the gadgets at the time of purchase. The culture of 

maintenance was high among the cafe operators. All the respondents indicated that 

gadgets especially computers were opened and cleaned with a blower averagely 

every four months and could even be less especially during the harmattan season 

when there is a lot of dust in the atmosphere. They went further to indicate that, 

due to the use of different pen drives on their computers, there was always a very 

high tendency of computer being infected with virus. This then has necessitated a 

frequent update of anti -virus and sometimes even the formatting of some computers 

to make them virus free. A 35 year old cafe owner indicated that: 'failure to 

constantly fight computer virus leads to the loss of customers who fear to infect 

their computers back at home" (March, 2016). 

Broken computers are quickly repaired by cafe attendants or outsourced to a 

particular repairer who constantly works on them. However, those beyond repairs 

are stored for some time to benefit from the reuse of some parts to repair others 

before scrap dealers are finally called in to take them away. 
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4.7.2 The Disposal ofE-waste by EEE Repairers 

EEE repairers are also a group of people who dispose a lot of e-waste. This is 

mainly because; repairers are faced with a challenge where some customers 

permanently leave their EEE with them especially when they are told it is beyond 

repairs or they realize it is economically unwise to do so. Such gadgets are stored 

by repairers for a very long time in hope that clients may come for them. After a 

long wait, repairers admitted parts of such gadgets are reused to revive others before 

they decongest their storage facilities by calling in scrap dealers to come for the 

unusable ones. They also indicated that, small components that are unusable are 

swept and sent to communal dustbins on daily basis. 

4.7.3 The Disposal of E-waste in Hotels/Guest Houses 

Hotels/guesthouses on the other hand indicated that all the EEE they used were 

purchased in their new state. Respondents also indicated that they did maintenance 

on their EEE even when it was in working condition. Gadgets like the air 

conditioner and the fixed water heater are serviced periodically because they are 

essential to the running ofhotels/guesthouses and so must always be in good shape. 

A general manager of one of the hotels said: "It is even economically wise to 

maintain air conditioners and heater to avoid it from consuming too much electric 

power" (5th March, 2016). However, when EEE are broken, they are stored in a 

designated room for a period of time. During this time, some parts are recovered 

for reuse until such a time when storage is beyond capacity and therefore 

decongested by selling or giving away gadgets to workers especially and sometime 
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family and friends. A particular respondent indicated that when the owner of the 

facility gives the go ahead to dispose the stored goods, workers pick out the usable 

and repairable ones before scrap dealers are contacted to come for those that are 

beyond repairs. 

4.7.4 The Disposal ofE-waste in the Telecommunication Industry 

The four telecommunication companies that were included in the study indicated 

that, policy required them to purchase all their EEE in new states thereby ensuring 

some level of long usage. In fact, purchases are made at the headquarters and 

distributed to other parts of the country. They also indicated they had in-house IT 

specialists in Tamale who maintain and repair their EEE. These maintenance and 

repairs are however limited to minor ones while major ones are by policy sent to 

their various headquarters for repairs. Relatively new gadgets that are sent for 

repaired are sent back to Tamale for use while old ones are replaced. Though none 

of the various respondents was able to tell the exact maximum number of years an 

EEE was supposed to be used in any of the companies, they all indicated they were 

certain it did not exceed 5 years. As a result, most EEE disposed by these companies 

still do have a number of years on their lifespan and so are put to good use. 

Correspondingly, all broken gadgets that are sent to Accra where they are stored 

are occasionally auctioned to workers and the general public or donated to schools 

after storage devices have been thoroughly wiped clean. Respondents indicated that 

due to the personal data they have about their customers, it is incumbent on them 

to ensure that it does not get out in the public domain and that is one of the key 
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reasons why they use in-house IT personnel only to service and repair their gadgets 

and also go the extra mile to wipe storage components of all EEE before any form 

of disposal strategy beyond storage is done. 

4.7.5 The Disposal ofE-waste in Financial Institutions 

F our financial institutions in all were interviewed. They indicated that, all EEE 

purchases were made at the headquarters and then distributed across the country to 

various branches. All EEE were purchased in their brand new states for the sake of 

security and durability. For the same reason, in-house desk officers otherwise 

known as the IT personnel are the only people responsible for the smooth running 

of all EEE in their various establishments. They service and repair broken gadgets 

while major problems were stored somewhere in the office for a while and then 

transported to their various headquarters when it piled up in huge quantities. 

Respondents nonetheless admitted that air conditioners were out sourced for 

services and repairs mainly because it does not have a direct link with the sensitive 

information that is used in the banking sector and therefore does not pose any 

security risks. 

Although various respondents were not certain on the number of years EEE are to 

be used before they are replaced, they however indicated that as soon as any gadget 

starts to freeze frequently or develop technical problems; it is sent to their various 

headquarters of which most often never come back. Such gadgets presumably still 

have some years on their lifespan and are hence either auctioned or donated to 

schools and other public entities after all storage devices have been systematically 
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screened and cleaned completely by experts to avoid divulging sensitive 

information that may arm unscrupulous individuals in their activities on their 

customers. 

4.7.6 The Disposal of E-waste in Public Offices 

Similarly, respondents from public offices during their interviews indicated that, 

all EEE used in their various offices were purchased brand new by their 

headquarters and distributed across the country. Various offices are however 

allowed to make purchases of small and inexpensive gadgets like computer mouse, 

keyboard, and printer toner among others as a quick response to ensure the smooth 

running of offices. Only one respondent indicated that they had an IT personnel in 

their organization who is responsible for the servicing of EEE in the office but the 

rest of them indicated that, the slightest problem with an EEE would require the 

services of IT personnel from their various headquarters after all efforts by non-IT 

workers within the office had failed. Previously, IT personnel were sent from 

headquarters to various offices for this reason, but recently, offices are asked to 

transport all faulty or broken EEE to the headquarters where they are repaired and 

sent back. 

The disposal of e-waste in public institution is also regulated by policy which 

requires various offices to send all broken EEE to their headquarters. A regional 

director of one of the public offices stated that: "1 am responsible for all the things 

in my office .. functional or non-functional" (7th March, 2016). Such were the 

responses of the other respondents with the reason that, auditing requires the 
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accountability of all properties of the office; whether broken or not. Such gadgets 

after a long storage in Accra are also processed and auctioned to workers and 

sometimes the general public. 

It can be observed from the above that, institutional non-household disposers of e 

waste (telecommunication companies, banks and public institutions) required their 

various offices to keep records of EEE even when they became e-waste for the 

purposes of auditing and so disposed it in an orderly fashion that allowed for 

inventorization which in fact is a prerequisite in a better control and management 

of e-waste (Baccini and Bader, 1996 as cited in Steubing et al, 2010). However, 

other non-households (cafe, repairers and hotel/guest houses) did not keep any 

record which makes the designing of management strategies and technologies 

technically inaccurate, financially inexact and sometimes environmentally unsafe. 

4.8 Disposers Awareness of Regulatory Frameworks on E- Waste Disposal 

In broad terms, waste management in Ghana is the responsibility of the Ministry 

of Local Government and Rural Development (MLGRD) through the 

Metropolitan/Municipal and District Assemblies (MMDAs) and their 

Environmental Health and Sanitation Department, the regulatory authority is vested 

in the Environmental Protection Agency (EPA) under the auspices of the Ministry 

of Environment and Science and Technology (MEST) (Mawuena, 2013). 

Regulatory frameworks that guide the management of hazardous waste, solid and 

radioactive wastes are embodied into the National Environmental Action Plan 

includes: the Local Government Act (1994), Act 462, the Environmental Protection 
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Agency Act (1994), Act 490, the Pesticide Control and Management Act (1996), 

Act 528, the Environmental Assessment Regulation (1999), LI 1652, the 

Environmental Protection Policy, the Guidelines for the Development and 

Management of Landfills in Ghana, and the Guidelines for Bio-Medical waste 

(2000) (Mawuena, 2013). 

The key informant at the Tamale Metropolitan Assembly Waste Management 

Department (TaMA-WMD) in an interview (7th, March, 2016) indicated that, 

although a bill was drafted in 2011 on e-waste management, Ghana currently has 

no regulatory framework in force specifically for it. It has however been captured 

as part of the waste the National Environmental and Sanitation Strategy and Action 

Plan (NESSAP) 2010-2015 addressed. The document aimed to institute a special 

waste stream analysis for e-waste by 2011 to assess the feasibility of establishing 

five e-waste collection centers across the country in the following five years. He 

further indicated that, although he believes firmly that with very little training and 

logistical support, WMDs across the country would be capable of tackling e-waste, 

the object of the NESSAP has undesirably remained on paper because Ghana as a 

country has not made it a priority to manage this waste stream. He bemoaned that, 

though TaMA WMD is fully aware that e-waste is disposed wrongly along with 

household waste or dumped indiscriminately in the city, they are able to do nothing 

about it but only hope that informal e-waste scavengers would continue to collect 

gadgets around the city even though their processes are crude and may be 

environmentally unsafe. 
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Perhaps the official from TaMA-WMD's knowledge on a policy that inertly 

addresses e-waste was due to the involvement of his department in the direct 

drawing of the NESSAP because an interview with the deputy regional manager of 

Zoomlion Ghana Limited (ZGL); the major waste management firm in the metro 

indicated he had no idea about a regulatory framework specifically designed to 

manage e-waste in the country nor Tamale though he was abreast with other 

frameworks that broadly seek to ensure environmental safety and sustainability 

(Deputy ZGL Manager, 9th March, 2016). He indicated the situation was not 

surprising because ZGL as a company is contracted by TaMA-WMA to deal with 

municipal waste and so concerns itself primarily with legal and policy instruments 

that deals with municipal waste. The ZGL official went further to state that; "should 

TaMA contract them to collect WEEEIE-waste, Zoomlion would certainly be 

interested in regulatory frameworks that deal specifically with it"( 9th March, 

2016). A senior programmes officer ofEP A also recollected a legal framework was 

being designed by EPA 3-4 years ago but he does not know what has become of it 

since the office at present is still unaware of any regulatory framework. 

At the time of the study, there was no legal framework specifically designed for e 

waste (Amoyaw-Osei et al., 2011). However, a few months after the study, the 

parliament of Ghana passed the e-waste bill in July, 2016 and is captured as the 

Hazardous Waste And Electronic Waste Control And Management Act, 2016 (Act 

917). 
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4.8.1 The Awareness of Non-Households on E-waste Regulatory Frameworks 

All EEE repairers who were included in the study indicated they had no idea of 

any regulatory framework hence any disposal method they employed was strictly 

for convenience. They however showed reservations when they were asked if they 

would welcome the idea of a law controlling the disposal of e-waste. They claimed 

their method of disposal is already in itself a drain to their income and so the 

introduction of a law would definitely make it more difficult for them. 

Similarly, respondents from IT departments of telecommunication companies, top 

management of public institutions and the banking industry also posited they were 

unaware of any law that governed the disposal of e-waste in Ghana but they were 

however required by policy to be responsible for all EEE in their various offices 

whether it is in a working condition or not. All e-waste were thus taken back to 

their various headquarters for disposal. 

Owners of internet cafes that were also contacted painted the same picture of not 

having any idea about a law in Ghana that sets standards for the disposal of e-waste. 

Though they lamented such a measure would come at a cost, they indicated they 

were willing to abide by any law if it so happens government or metropolitan 

assembly passes one. 

All respondents who were part of top management body of the Hotels included in 

the study also indicated they had no idea of any law in place to control the disposal 

of e-waste. They indicated their strategies per their knowledge were those they 

deemed environmentally safe and showed interest to find out about laws that 
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governed this waste stream to help them adhere to them. They also indicated that, 

for a hotel to run, all requirements were to be met to avoid the embarrassment of 

closure and since they are business entities looking to maximize profits, they would 

do whatever the law requires in order to stay in business. 

- 

It can be observed from the above submissions that, although all respondents had 

no knowledge on any regulatory framework governing e-waste, respondents from 

formal entities that were well structured and had branches that transcended the 

boarders of Tamale indicated they had policies that required them to send all e 

waste to their various headquarters. Though this practice was employed for the 

benefit of audit, it is an indication that if a policy is so much effective; then a legal 

instrument could also be effective in the management of e-waste in Tamale and 

Ghana at large. 

4.8.2 Awareness of a Regulatory Framework for E-waste in Household 

At the household level, it was realized that a respondent's knowledge of 

environmental issues and specifically the framework regulating them was 

somewhat inversely related to their level of education. Ninety-one percent of the 

51 respondents who were aware of regulatory structures in place to ensure 

environmental safety had all attained education to either the second cycle or the 

tertiary level. Nevertheless when it came to specifically e-waste, only nine 

respondents (6%) who had all attained a tertiary level of education indicated they 

knew Ghana had ratified the Basel Convention which regulates the transportation 
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and management of hazardous waste and so had a regulatory framework governing 

e-waste though they were unaware of one drawn by Ghana. 

A further probe was done to find out if their e-waste disposal strategies would be 

influenced by a law/policy if indeed there was one and they were aware of it. It is 

still unclear if the encouraging 93% of the 55 respondents who indicated laws 

would influence their choice of disposal simply said so because it was expected of 

them due to their tertiary educational status; but 101 of the respondents honestly 

held that implementation of most laws in Ghana are very lax so they would continue 

to do what would be convenient to them even if a law was passed. 

4.9 Challenges Facing the Disposal of E-waste in Tamale 

4.9.1 Challenges Facing Households in the Disposal of E-waste 

As part of the effort to properly understand the choice of disposal strategies in 

Tamale, the challenges that residents were confronted with during disposal were 

investigated in order to inform appropriate responses that are user friendly and 

socio-culturally acceptable. 

Interestingly, 8% respondents claimed to have no challenges or whatsoever in 

trying to dispose their e-waste. Figure 4.6 spells out the main hindrances the rest of 

the 92% respondents face in trying to dispose their gadgets. 
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8% 

2% 

Hoarders Accessibility to Congestion Cost of Fear of People Taking No Challenges 
Facility Transportation Criminals Offense 

Challenges 

Figure 4.6: Challenges Faced in Households in Disposing E-waste 

Source: Field Survey, 2016 

The reasons 5% of the respondents as indicated in Figure 4.6 gave for not disposing 

their e-waste indicated they were "hoarders". One of the respondents said: "gadgets 

that serve the family so well for so long should be treated with some respect ... I 

can 'tjust imagine such a gadget in the mix of dirt" (3rd, February, 2016). Another 

one also said: "some gadgets become part of the family ... I would feel like an 

ungrateful person if I just tossed it in the dirt"(3rd February, 2016). These 

respondents had somewhat developed some attachment to the gadgets could not let 

go of it. 

Fifty-one percent of the respondents indicated that the biggest challenge they faced 

in disposing e-waste was simply the lack of accessibility to a disposal facility. 

Especially with respect to gadgets like: TVs and fridges mainly because, it is very 
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uncommon to see gadgets of that size in communal dustbins and so very difficult 

to throw such gadgets there. 

Five percent of the respondents however grumbled about the congestion and 

nuisance stored e-waste could be at homes. A 39 year old woman stated that: "I 

quarrel with my husband all the time about the way he has turned a room meant to 

store food to a place to store electronics ... " (6th February, 2016). Stored e-waste 

can be a source of great nuisance at home especially when you need space to do 

something else. An old or broken VHS may conveniently sit in a room divider 

without any worries until a DVD player is purchased. A particular respondent 

complained that, e-waste had taken space in their home so much that, the garage 

now serves as a store while the car is parked outside. 

Twenty-four (15%) of the respondents who claimed they always had the edge to 

send such bulky gadgets directly to the landfill site at Fuo/Taha also lamented that, 

the cost of transporting such appliances to the landfill was the reason they now 

employ other strategies which they admitted may not be safe. 

Fourteen percent of the respondents also expressed worry about how the services 

of scrap dealers were uncoordinated and without a defined pattern which made 

them unreliable and inconsistent in their activities. They blamed this on the 

informal nature of their activities and also expressed the fear of deceitful 

individuals posing as scrap dealers only to come into homes to study the times they 

are empty for further operations as a major hindrance to engaging these people to 

dispose household e-waste. 
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Two percent of respondents indicated the fear of people taking offense when useful 

but unwanted EEE is donated to them as the reason they would rather store such 

products. A 33 year old woman said: "1 feel they would feel insulted when 1 give 

them myoid gadgets ... some of them would be like oh so I'm the one who deserves 

old stuff or am 1 your refuse dump?" (11th February, 2016) Further enquiries 

revealed that all three respondents who expressed this fear had had a bitter 

experience in the past when they donated their gadgets. 

4.10.2 Challenges Facing Non-Households in the Disposal ofE-waste 

4.10.1 Challenges Facing Internet Cafes and Hotels/Guest Houses 

Challenges faced by the above mentioned entities were akin to that of the 

households since they employed similar disposal strategies in disposing e-waste. 

Nonetheless, cafes and hotels/guest houses lamented more about the space e-waste 

takes during storage especially due to the want to benefit from reusing some parts 

of broken gadgets. It was posited by a general manager on one of the hotels that, 

sometimes even two or more rooms are designated for the storage of e-waste due 

to the high number of e-waste usually used in these facilities. 

4.10.2 Challenges Facing EEE Repairers 

These people also expressed the fear of incurring the wrath of clients when they 

throwaway EEE that clients have failed to come for. Even though repairers are 

responsible for the safety of gadgets of clients with no charge, some clients who 

leave their gadgets with them for as long as 8-10 years later come to ask repairers 
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to pay for it if it has by then been disposed. A particular respondent gave a 

testimony of how his master was physically assaulted by a client when he was an 

apprentice over a TV he had abandoned for over 3 years. Repairers therefore keep 

such gadgets for about 10-15 years before they are able to dispose them 

comfortably. 

4.10.3 Challenges of Telecos, Banks and Public Offices 

Due to policies that require all e-waste to be sent to the various headquarters of the 

above mentioned institutions, they were confronted with few challenges within the 

Tamale metropolis. Respondents from these institutions indicated that in order to 

cut down cost of transportation which in itself is already a major challenge, they 

pile up gadgets for a long time before they are sent down to their various 

headquarters. During this time, gadgets sit in corridors, shelves and sometime even 

take a whole office; they consequently take a lot of space and cause congestion and 

nuisance in offices before they are bused to the headquarters for possible repairs. 

4.11 Challenges of Waste Management Institutions in Managing E-waste 

4.11.1 Lack of a Designed Disposal Strategy for E-waste 

Knowing the types and category of waste and the quantity generated is perhaps the 

most important information needed in the planning of the management of it. This 

information informs the kind of technology, method of disposal, capacity of 

facilities among others to be used. The lack of such information is said to be one of 

the very basic impediments of the management of e-waste (GSR, 2011). Instead of 
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paying special attention to this waste stream due to its hazardousness, both the 

Tamale WMD and Zoomlion Ghana Limited presently have no inventory of e 

waste generated in the metropolitan area daily/monthly/year but captured as part of 

the miscellaneous waste. Due to the lack of such information, none of the two 

entities has been able to design a disposal strategy for e-waste in the metropolis 

which has resulted in people resorting to all manner of unsafe but convenient means 

to dispose their e-waste which is slowly but surely deteriorating environmental 

quality and health conditions. 

4.11.2 Inadequate Political Will and Stakeholder Interference 

The key informant from the TaMA-WMD reported that, the reason Tamale and 

Ghana as a whole sit on large quantities of e-waste was because it is a waste stream 

that is not part of the prioritized wastes streams. He stated that, conventional solid 

and liquid waste receives so much attention by our political leaders because its 

effects like bad smell and the breeding of mosquitoes are immediately felt as 

compared to the hazards of e-waste which takes a relatively long time to manifest. 

In order not to incur the wrath of the electorate who hold government and so 

political leaders responsible for waste management, such wastes are quickly dealt 

with leaving behind those that do not immediately affect or appeal to the human 

senses even though in the long run their effects are far terrible. 

Besides, the huge initial investment needed to set up an environmentally safe e 

waste management system is seen by politicians as money they could be invested 

in other sectors that would make them popular among the electorates. Simply put; 
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when it comes to waste management, the average politician is driven by electorates 

to address the only evident issues but not the life-threatening ones. 

In other cases, political leaders including some traditional and socio-cultural 

authority leaders frustrate the efforts of waste management institutions during the 

execution of their mandate. The deputy regional manager of Zoomlion Ghana 

Limited indicated that, when punitive measures are exercised to serve as a deterrent 

to other people, some of these political leaders, traditional and socio-cultural 

authority leaders come in to plead and sometime even give direct orders for 

offenders to be free of whatever suctions that have been put on them. This he said 

discourages and thwarts the effort of waste institutions in executing their mandate 

in the metropolis. 

4.11.3 Inadequate level of Public Awareness and Sensitization 

At the household level, only 25% of respondents indicated they were aware e 

waste was hazardous. Even so, analysis showed their educational status played a 

critical role in that knowledge. This may be due to the fact that, waste management 

institutions who are expected to educate and sensitize people beyond the classroom 

admitted their exercises have been skewed towards 'conventional solid and liquid 

waste. The official from ZGL again reported that, his entity sometimes takes the 

pain to visit households and other places to educate people on sanitation issues. He 

was nonetheless quick to admit they had never mentioned e-waste in any of such 

exercises. He further indicated that, the general attitude of the people of Tamale 

towards sanitation was a very poor one. The official from TaMA-WMD also 
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indicated some sensitization exercises have been going on; he however confessed 

there has never been an instance where the subject matter was e-waste. It was only 

the senior programmes officer of the EPA who reported that their entity had in the 

past embarked on training and sensitization project geared towards teaching 

specifically fridge and air conditioner repairers on safer ways of handling such 

gadgets during repair due to their ChloroFloroCarbon (CFC) gas component. Even 

so, it was done from the climate change perspective. He therefore expressed doubt 

of the resident's awareness on the evils e-waste stands to pour on them and the 

environment if improperly handled after admitting EPA as an organization had 

never embarked on any sensitization project at the household level. 

4.11.4 Lack of Infrastructure and Technology in Managing E-waste 

Another major challenge that faces the management of e-waste in the metropolis 

is the unavailability of environmentally friendly infrastructure and technologies. As 

indicated by the official of ZGL, e-waste is a special type of waste stream that 

requires special attention and facilities to deal with. Hence, the absence of such 

modem technologies that would protect workers, environment and at the same time 

extract precious metals from these e-waste in the company is a great impediment 

that he believes has delayed it in venturing into the management of this waste 

stream. He further indicated that, the recycling plant that is available is strictly 

meant for conventional solid waste; even so, the facility is sited in Accra the 

nation's capital. As such, ZGL has no designated places or bin for the collection of 

e-waste. The key informant from the TaMA-WMD also indicated that, due to the 
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fact that the metropolis does not have a recycling plant for e-waste, the process has 

unfortunately been left in the hands of informal processors who usually employ 

crude and environmentally degenerative ways to extract precious metals like 

copper, lead, gold among others. even at the landfill site in Fuu. Although landfills 

are supposedly a mechanically engineered one and so considered a safe destination 

for e-waste (USEPA, 2003), per the assessment of Lee & Lee-Jones (2006); such a 

facility is not sufficient for the long term environmentally safe way of managing e- 

waste. As such, Tamale is not only faced with the consequences of the actions of 

the informal recyclers in the short to medium term, but also long term risks the 

landfill may pose. 

4.11.5 Lack of Trained Personnel on E-waste Management 

Waste generation is an inevitable phenomenon in development. In the same vein, 

advancement in the development process has resulted in a considerable change of 

the composition of urban waste over the years especially in the face of progressing 

science and technology. Such a spectacle necessitates the periodic training of waste 

managers to keep up with new strategies and technologies capable of ensuring that 

environmental integrity is upheld for the benefit of life. A review of literature (EU, 

2012; Taye & Kanda, 2011; Microsoft, 2008) on e-waste management reveals that, 

most advanced countries constantly design strategies for waste such as e-waste 

which inferentially indicates that personnel are trained to implement these designs. 

Admittedly the e-waste problem is relatively new to Africa (Badiru, 2013). It is 

however worthy of note that, it has been over two decades since the Basel 
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Convention of 1989 came into force in an attempt to control the trans-boundary 

movement of hazardous waste. This essentially indicates that, as far back as twenty 

seven years ago, developing nations were aware of the evils of hazardous waste and 

their waste management institutions today should not only be concerned with the 

'conventional' urban waste streams (food, glass, metal, paper, plastic and wood), 

but as well e-waste and for that matter trained personnel in that respect. The issue 

of e-waste however came to the fore in Ghana around 2008 when Brigden et al. 

(2008) published a paper for Greenpeace International. Depressingly, all 

respondents from the waste management institutions indicated that in actual fact 

there has never been any form of training in their various entities with respect to 

the management of e-waste even in recent years. It was only the respondent from 

EPA who indicated that their entity had done something related to EEE. Even so, 

the training was limited to field workers of EPA who in tum went out to train a few 

selected EEE repairers on how to handle CFC containing gadgets. This exercise 

nonetheless was embarked on as a climate change mitigation measure but not for 

the management of e-waste. 

4.11.6 Lack of Regulatory Framework in Controlling the Importation and 

Disposal of E-waste 

Though the National Environmental and Sanitation Strategy and Action Plan 

(NESSAP) catatonically address the disposal and management of e-waste, it fails 

to regulate the imports of e-waste in the guise of reusable equipment. This 

according to the official of Tamale WMD is the reason EEE in Tamale quickly 
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become obsolete or broken and is consequently responsible for the large quantities 

of e-waste disposed in Tamale. Same was revealed by Puckett et al. (2005) when 

their studies found that, the short lifespan of such imported goods were ultimately 

responsible for e-waste generation in developing countries. 

This legal vacuum has created a conundrum to city authorities, Zoomlion Ghana 

Limited; the major waste management firm in Tamale and the local EPA in properly 

regulating the disposal of this waste stream and more seriously the activities of 

informal scavengers who create volatile situations for the easy movement of 

pollutants in the metropolis. Though these entities are backed vaguely by general 

laws designed with 'conventional' solid and liquid waste in mind, waste 

management institutions complained that the absence of an explicit one would 

make a fight on e-waste disposal difficult since there are currently no defined 

responses, procedures, directives and sanctions designed for a relatively new and 

characteristically different waste stream. The deputy regional manager of Zoomlion 

posited that: "Just as an explicit framework was drawn for the management of bio 

medical waste, so is it equally imperative to design one for e-waste for effective 

management' (9th March, 2016). 
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CHAPTER FIVE 

KEY FINDINGS, CONCLUSIONS AND RECOMMENDATIONS 

5.1 Introduction 

The study was primarily aimed at examining the strategies that were employed in 

disposing e-waste in Tamale. As captioned above, this chapter presents some 

definitive statements as a summary of the key outcomes of the study along with 

some suggested measures likely to improve on e-waste management in the 

Metropolis. Findings are presented accordingly under study objectives. 

5.2 Summary of Key Findings 

5.2.1 Types of EEE Commonly UsedlDisposed in Tamale 

As posited by Kalana (2010), the study also revealed that, due to the wide range of 

product options of diverse levels of durability and so prices; respondents of lower 

income levels who are usually seen as the patrons ofUEEE are also able to purchase 

new gadgets. The gadgets that were commonly purchased by these lower income 

earners in new state were; cell phone, satellite decoder, iron, ceiling/standing fan, 

portable water heater, sound system, DVD player and portable radio. Beyond this, 

contrary to Interpol's (2011) report that people purchase UEEE due to their 

incapability to purchase new ones, some respondents in the study whose income 

levels were relatively high and presumably capable of new purchases indicated they 

preferred especially motor propelled gadgets like blender in used states due to their 

perception that, gadgets put on USA and European markets are far durable than 

134 

 

 www.udsspace.uds.edu.gh 

 

 

 

 

 

 

 



exported ones even if they were produced by the same manufacturer. Generally, the 

types of EEE that dominated in households in reference to the widely used 

European Directive 2012/19/EU's categorization system in the metropolis were: 

the large household appliances and Consumer Equipment/Photovoltaic Panels 

which recorded 27% each while gadgets that dominated at non-households were 

under the IT & Telecommunication Equipment category with a record of 47%. This 

corroborates Widmer's (2005) study which posited that, the above categories of 

EEE account for majority of e-waste generated. 

5.2.2 The Disposal of E-waste in Tamale 

The study identified basically seven strategies that were currently employed in 

disposing e-waste in Tamale at the household level. Nevertheless, strategies 

employed were product specific largely based on their weight and size. They were: 

donation, Sale as scrap, sale as UEEE, disposed with household waste, stored 

somewhere in the house, leaving permanently with repairer and dumped 

somewhere. Most popular among the strategies was storage with 141 (90%) 

respondents indicating they had employed it. This is in tandem with an earlier study 

by Oteng-Ababio (2010) conducted in the greater Accra region where 80% of 

respondents stockpiled their e-waste in their homes. 

However, a majority of 65% of respondents indicated they wished to sell all their 

e-waste as scrap to storing or any other strategy for that matter. The situation was 

mainly influenced by the income of respondents. It was again reveled that, 

respondents of higher income preferred to donate or pay for a sustainable disposal 
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of all their e-waste to other strategies. Selling gadgets as 2nd hand on the other hand 

was rather largely influenced by age when it was realized that, the preference to 

employ this method reduced as age increased whereas the donation as a strategy 

increased as age increased 

Furtherance to this, It was realized that EEE used in institutional non-households: 

banks, public offices and telecommunication companies rarely outlived their 

usefulness before being disposed and for that matter employed strategies that were 

in adherence to the principle of reuse in the ISWM model. They were rather strict 

on their disposal strategies and were required by policy to store e-waste and 

periodically transport them to their various headquarters for further processes. Such 

processes for public offices included: auditing and refurbishing. In addition to that, 

banks and telecommunication companies thoroughly clean all storage devices to 

secure sensitive data on their clients before they are donated or auctioned. 

The rest of the non-households: cafes and hotels/guest houses indicated that, their 

e-waste is stored for a while in order to benefit from reusing parts of the gadgets 

before they are donated to workers or sold as scrap. 

Repairers on the other hand rarely employed any other strategy but storage due to 

the fear of owners coming back for it someday. Some clients nonetheless donated 

unwanted gadgets to repairers who in turn benefited from reusing parts of it before 

selling/donating it to scrap dealers. 
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5.2.3 Disposers Awareness on E-Waste Regulatory Frameworks 

It is important to state that at the time of the study, Ghana as a sovereignty had no 

specific framework regulating the disposal of e-waste but had ratified the Basel 

Convention which regulates the trans-boundary movement of the hazardous waste 

(e-waste inclusive) and its management. However, the country currently has a 

regulatory framework (ACT 917) specifically addressing e-waste and its related 

Issues. 

The study revealed that, respondents from waste management institutions in 

Tamale: WMD, Zoomlion Ghana Limited and EPA were well versed in the 

regulatory frameworks of Ghana that sought to ensure environmental safety. They 

all however admitted to be oblivious of any regulatory framework specifically 

designed to manage e-waste and advocated for an explicit one to give definitive 

directions on its management so as to facilitate efforts in controlling it. 

Further probe at the household level indicated that, 33% of them were aware of 

regulatory measures designed to protect the environment. However, with respect to 

a regulatory framework specifically designed for e-waste, only 6% of the 

respondents acknowledged the existence of an international one: Basel Convention. 

A probe to know if the acceptance level of an introduction of a regulatory 

framework showed that, only 35% of respondents welcomed the enforcement of a 

framework aimed at regulating the disposal of e-waste. 

Similarly, non-household respondents from financial institutions, public offices 

and telecommunication companies admitted they were unaware of any law that 

regulates the disposal of e-waste but were obligated by policy to send all e-waste 
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to their vanous headquarters for disposal. Respondents from internet cafes, 

hotels/guesthouses and EEE repair shops also disclosed they were unaware of any 

law that regulated the disposal and management of e-waste. 

Except EEE repairers who bemoaned that an enforcement of a regulatory 

framework to require them to dispose e-waste that owners had refused to come for 

would be unfair, all respondents among non-households welcomed the introduction 

of such laws in disposing e-waste when they were asked. 

5.2.4 Challenges Faced in Disposing E-waste in Tamale 

The results of the study discovered mainly six (6) challenges that households faced 

in an attempt to dispose e-waste. They were: Hoarding, inaccessibility to disposal 

facilities, congestion, cost of transportation, fear of criminals and people taking 

offense. Hoarding, inaccessibility to disposal facilities and congestion which 

recorded 5%, 51 % and 5% respectively as challenges of respondents in this study 

has often been reported in literature (Osibanjo & Nnorom, 2007; Stuebing, 2007; 

Oteng-Ababio, 2011; Cultura et al., 2013). However, relatively new challenges like 

the cost of transporting e-waste to dumping site was also the most worry-some 

reason 15% of the respondents faced in trying to dispose e-waste. Other respondents 

(14%) also expressed the fear that some criminal syndicates pose as scrap dealers 

to only get access to people's home as scouts in order to know the times that houses 

are empty for future operations as their main challenge of employing the services 

of scrap dealers. Although people taking offense was the least recorded challenge 

(2%), it was clearly the most dreaded of them all. The few who made this revelation 
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had experienced the scorn of recipients of their old but usable gadgets who took the 

gifts as humiliating. 

The challenge that internet cafes and hotels/guesthouse mostly faced in disposing 

e-waste was congestion. This was mainly because they had to keep e-waste for long 

years in hope of benefiting from reusing some parts in repairing others in future. 

EEE repairers also had a very challenging time in deciding whether a client would 

come back for his/her gadget or not. Out of fear of incurring the wrath of clients, 

repairers are unable to dispose e-waste even if the shop is congested. 

Telecommunication companies, banks and public offices also expressed the fear 

of divulging sensitive information into the public domain in an attempt to dispose 

e-waste and hence suffer a lot of congestion in their various offices due to required 

policies to return e-waste to headquarters. 

With the waste management institutions, it was realized that, the lack of a 

political/institutional will is responsible for their inability to properly handle e 

waste. E-waste is not even part of the prioritized or discussed waste on the waste 

management agenda in Tamale. 

Additionally, the lack of a designed disposal strategy was one of the main reasons 

why disposers indiscriminately dispose e-waste and heightens the deepening woes 

of managing e-waste in Tamale. 

Waste management institutions agam lamented on the lack of infrastructure, 

training and technology to manage e-waste in an environmentally safe way. 
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5.3 Conclusion 

5.3.1 EEE Used and Disposed in Tamale 

Though there was a wide range of EEE used in Tamale, it was discovered that 

majority of these gadgets were per the categorization of the EU Directive fell under: 

large household appliances, small household appliances, IT & telecommunications 

equipment and consumer equipment categories. Households were largely filled 

with consumer equipment and large household equipment categories while a 

majority of those found in non-households were mostly IT & telecommunication 

equipment. 

5.3.2 Disposal of E-waste in Tamale 

It was also realized that, there were basically seven e-waste disposal strategies 

practiced in Tamale, they were: store in the house, donated, sold as scrap, dumped 

with other waste, sold as used electronic gadget, dumped somewhere and 

permanently leaving with repairers. Although store in the house was the most 

practiced e-waste disposal strategy among households, the desired strategy was the 

sale of it as scrap. Moreover, apart from institutional non-households, all other non 

households eventually relied on scrap dealers to dispose their e-waste. Hence; it is 

anticipated that any strategy or policy designed to emasculate the activities of scrap 

dealers may not receive the support of disposers. 
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5.3.3 Disposer's Awareness on E-waste Regulatory framework 

Ghana recently came out with a regulatory framework specifically designed for e 

waste. It is the Hazardous and Electronic Waste Control and Management Act, 

2016 (ACT 917). Nonetheless, a great majority of households and non-households 

were not aware there were laws designed to generally protect the environment. 

Besides, most respondents believe the existence of a regulatory regime would not 

affect disposal in anyway. 

5.3.4 Disposal Challenges in E-waste Disposal in Tamale 

Households, non-households and waste institutions in Tamale currently face 

numerous challenges in the management of their e-Waste. Essentially, the lack of 

a disposal strategy or an approved disposal pathway coupled with the absence of 

political/institutional will and infrastructural and technological facilities to manage 

e-waste are the major challenges in the metropolis. 

• Based on the types of e-waste identified to be commonly used in Tamale, 

the Ministry of Environment, Science, Technology and Innovation 

(MESTI) in collaboration with other stakeholders in waste management 

141 

5.4 Recommendations 

Based on the findings of the study, the following recommendations are made to 

improve upon the management of e-waste in Tamale. 

5.4.1 Types of E-waste Disposed: 

 

 www.udsspace.uds.edu.gh 

 

 

 

 

 

 

 



should establish temporary collection point at vantage points across the city 

for further transportation and treatment at appropriate locations. Recycling 

plants specifically designed to suit the behavior of chemicals in the 

identified gadgets would be considered in the selection of a facility to help 

convert waste into resources. 

• As a complement, manufacturers of the various gadgets and other 

refurbishing companies should for now be encouraged through tax 

exemptions to roll out take back systems that would facilitate the 

refurbishment and treatment of e-waste and in the process create 

employment for the Ghanaian youth. 

5.4.2 Disposal of E-waste in Tamale 

• Zoomlion Ghana Limited in collaboration with EPA and WMD of TaMA 

should as a matter of urgency set up a task force to rid Tamale of all piled 

e-waste after which they must include e-waste to the prioritized waste 

streams in the country and so design a collection/disposal strategy for it. 

The deposit-refund system should be considered in this regard to encourage 

people to use approved channels of disposal. 

• Activities of scrap dealers should be considered in designing any disposal 

policy/strategy and so integrated into the formal system to harness the 

advantage of the willingness of most households and non-households to use 

this strategy and in the process decongest their homes of e-waste while 

creating employment. 
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•• 

5.4.3 Disposers' Awareness on E-waste Regulatory Arrangements 

• Waste management institution in collaboration with other state agencies, 

NGO's and other stakeholders in society must embark on intensive 

sensitization and public education programmes on the need to use approved 

e-waste disposal channels as prescribed by the regulatory framework. The 

strengths of both electronic and print media must be employed in this regard 

along with the introduction of risks associated to the improper disposal of 

e-waste into the curriculum of especially basic schools so as to conscientize 

the younger generation in their formative years. 

5.4.4 Challenges Faced in Disposing E-waste in Tamale 

• The EEE Repairers Association must come out with a policy that requires 

repairers to prompt clients to come for their gadgets within a reasonable 

period of time. After this period, repairers reserve the right to dispose 

gadgets if a client does not come for it. This would go a long way to 

decongest repairers shops that almost all the time are crowded with e-waste 

and cause nuisance in the Central Business Districts (CBD). 

• Various non-households who suffer congestion and expensive 

transportation cost may collaborate to have a properly run warehouse 

located at a central place to serve offices/institution in question in Tamale 

and surrounding regions for repairs and some forms of disposal to be done 

here which in fact in the long term may be less expensive. 
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• The enactment of ACT917 is the first step in the right direction in fighting 

the e-waste menace. Waste management institutions now have a properly 

defined legal regime that is explicit on accepted activities. These institutions 

must hence execute the dictates of the law to the latter for a sustainable 

environment. 

5.4 Recommendation for Further Studies 

Throughout the analysis, it was revealed that scrap dealers and their activities play 

a major role in the management of WEEEIE-waste in Tamale. Unfortunately the 

scope of this study does not cover their activities. It is therefore recommended that 

subsequent studies on WEEEIE-waste in Tamale be geared towards understanding 

the activities of scrap dealers to further advance the WEEEIE-waste knowledge 

build up process in Tamale. 
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UNIVERSITY FOR DEVELOPMENT STUDIES, WA 

SCHOOL OF GRADUATE STUDIES 

FACULTY OF INTEGRATED DEVELOPMENT STUDIES 

MPIDL ENVIRONMENT AND RESOURCE MANAGEMENT 

Topic: Electronic Waste (E-waste) Disposal in Tamale: The Situation Today and the Way 
Forward 

Preamble: this study is purely an academic exercise, hence, all information provided shall be 
used solely for academic purpose and shall be treated with confidentiality. 

Status of data collection tool 

Com 1ete Incom 1ete 

Yes No 

Do you accept to take part in the study? 

173 

 

 www.udsspace.uds.edu.gh 

 

 

 

 

 

 

 



APPENDIX A 

UNIVERSITY FOR DEVELOPMENT STUDIES, W A 

SCHOOL OF GRADUATE STUDIES 

FACUL TY OF INTEGRATED DEVELOPMENT STUDIES 

MPmL ENVIRONMENT AND RESOURCE MANAGEMENT 

Topic: E-waste Disposal in Tamale: The situation Today and the Way forward 

Checklist for Field Observation 

1. The typeslbrands of WEEEIE-waste that is commonly disposed in the municipality. 

2. Availability of specially designated bins/sites for disposal of E-waste. 

3. Locations ofWEEEIE-waste disposal sites. 

4. The general environmental conditions of Tamale 
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UNIVERSITY FOR DEVELOPMENT STUDIES, W A 

SCHOOL OF GRADUATE STUDIES 

FACULTY OF INTEGRATED DEVELOPMENT STUDIES 

MPmL ENVIRONMENT AND RESOURCE MANAGEMENT 

Topic: Electronic Waste (E-waste) Disposal in Tamale: The Situation Today and the Way 
Forward 

Preamble: this study is purely an academic exercise, hence, all information provided shall be 
used solely for academic purpose and shall be treated with confidentiality. 

Status of data collection tool 

Com lete Incom lete 

Yes No 

Do you accept to take part in the study? 
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APPENDIXB 

UNIVERSITY FOR DEVELOPMENT STUDIES, WA 

SCHOOL OF GRADUATE STUDIES 

FACULTY OF INTEGRATED DEVELOPMENT STUDIES 

MPIDL ENVIRONMENT AND RESOURCE MANAGEMENT 

Topic: E-waste Disposal in Tamale: The situation Today and the Way forward 

Household Interview Schedule 

Personal Data 

1. Age C················ .) 

2. Marital Status C .... ········· .. ·· .) 

3. Occupation C ...... ···· ........ ) 

4. Income Level C········· .... ·····) 

5. Sex C······ .... ···· .) 

6. No. of Persons in the HH C············· .... ) 

7. Highest Qualification C ••.. ········••• ••. ) 

Detailed Information of the types of EEE used in Households 

In what 
condition 
when 

(8) purchased? Number 

Product Brand New-N Reason for purchasing product in its 
of years 
used 

Used- U condition? 

Broken-B 

Fridge 

Washing Machine 

Toaster 
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Desktop PC 

Cell Phone 

Blender 

Kettle 

DVDplayer 

Satellite Decoder 

Electric cooker 

Laptop PC 

TV - LCD 

TV -CRT 

Radio 

Microwave 

Electric Cooker 

Water Heater 

Stereo Speakers 

Other 

9. Do you consider Brand names when purchasing YES NO 
yourEEE? 

10. Could you please give 
a reason for your response? 

11. Does your level of 
income influence the type 
and number of EEE you 
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purchase? Please explain 
your response 

( ) Privacy ( ) Used old one for too long 

12. What are some of the other ( ) Keep up with technology ( ) Access to cheaper services 
factors that influence you to make 
new purchases? ( ) Depicts ones social status ( ) Depicts ones financial status 

Other, please specify ( ) Attractive advertisement 

13. Do you know the components and chemical YES 
I 

NO 
composition of any of the gadgets you use? 

14. If yes, could you please mention 
some? 

15. Does it ever occur to you 
that the new EEE you are 
purchasing may one day be 
waste and hence where to 
dispose them? 
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WEEEIE-waste Disposal Strategies in Households 

16. Have you ever heard ofWEEEIE-waste? YES NO 

17. When and How? 

18. Could you please explain 
what you classify as WEEEIE- 
waste in this household? 

YES NO 

19. Do you consider WEEEIE-waste to be 
hazardous? 

20. Have you consigned any of your household EEE YES NO 
as waste in the past 3 years? 

21. If yes, please answer the following questions 

Why did you consign product as waste? 

In what condition was Not fashionable - F 
the product when 

Wanted a different brand - DB consigned as waste? 

22. No. No. of Working- W Recommendation of a friend - RF 
of years 

Product years stored Broken-B New technology - NT 

used 
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Broken but Could afford new one - AN 
Repairable- R 

Product was an imitated brand - 18 

Attractive advertisement - AA 

Other - specify 

Fridge 

Washing 
Machine 

Toaster 

Desktop PC 

Cell Phone 

Blender 

Kettle 

DVDplayer 

Satellite Decoder 

Electric cooker 

Laptop PC 

TV -LCD 

TV -CRT 

Radio 

Microwave 

Electric Cooker 

Water Heater 

Stereo Speakers 
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23. Which disposal strategy would 
you want to employ for all your 
household WEEEIE-waste 

YES NO 

24. Do you have a designated place for the disposal of 
WEEEIE-waste in your area? 

25. Do you employ the services of a waste firm to YES NO 
dispose your household waste? 

If answer is NO, please go to question 31. 

26. What is the name of the 
waste management firm? 

YES NO 

27. Do you know how the firm disposes its waste? 

28. Please indicate their 
disposal method. 

( ) Recycling ( ) Open Pit 

( ) Incineration ( ) Landfilling 
You may tick more than one 

other, please specify ( ) Burning 

29. Does the firm collect WEEEIE-waste separately? YES NO 

Please tick where appropriate 

30. Do you know how they are disposed? YES NO 
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I I 

31. Please indicate their disposal 
method. 

( ) Recycling ( ) Open Pit 

( ) Incineration ( ) Landfilling 
You may tick more than one 

( ) Burning other, please specify 

32. Where do you dispose your ( ) a pit ( ) in gutter 
household waste? 

( ) burn ( ) backyard 

( ) skip other - please specify .......................... 
You may tick more than one 

YES NO 

33. Have you dispose WEEEIE-waste with your 
household waste in the last 3 years? 

( ) Donate 

( ) Sell to scrap dealers 

( ) Sell as 2nd hand 

34. If NO, how do you dispose your ( ) Disposed with household waste 
WEEEIE-waste? 

( ) Store somewhere in the house 

( ) Dumped somewhere 
You may tick more than one 

( ) Return product to where purchased 
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( ) Put on the Streets 

35. Do you pay for the disposal of your WEEEIE 
waste? 

NO YES 

36. Would you pay for an environmentally sustainable 
disposal? 

NO YES 

.................................................................................... ; . 

37. Do you employ this method in disposing your 
WEEEIE-waste because it is what everybody does in 
your neighbourhood? 

38. Any other reason for 
the choice of method of 
disposal? 

YES NO 

39. Do you think your method of disposal is 
environmentally safe? 

NO YES 
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40. Have you ever left an EEE at the repairers shop for 
good because it was irreparable? 

I 
YES 

I 
NO 

41. Please give reason(s) 
for your answer 

42. Who declares the 
status of an EEE as 

( )Daughter 

( ) Father ( ) Son 

waste in the household? () Mother 

( ) Anybody Other, please specify 

43. Who does the actual () Father 
act of disposing the 
WEEEIE-waste? ( ) Mother 

( ) Son 

( )Daughter 

( ) Anybody Other, please specify 

44. Any reasons for the 
responses in question 41 
and 42? 
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45. Are you aware of any benefits one may derive from 
WEEEIE-waste? 

YES NO 

46. If yes, could you please 
state some? 

47. Do you service or maintain your EEE even ifit 
is in a working condition? 

48. Please state reason(s) for 
your response 

replace them? ( ) Replace ( ) Repair 

49. Do you repair your 
EEE when they are 
broken or you simply 
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50. Please give reason(s) for 
your response 

Regulatory Framework and Enforcement 

NO 51. Are you aware of any law 
designed to protect the 
environment? 

YES 

52. Could you pls say what it 
says? 

NO 53. Are you aware of any law or policy 
governing the disposal ofWEEEIE-waste? 

YES 

54. If YES, since when and how 
were you informed? 

55. What is the 
jurisdiction of the 
Law/policy? 

( ) locally ( ) Nationally 

( )Regionally ( ) Internationally 
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56. In your opinion, is the 
law/policy being enforced? 

57. Does the law/policy influence your choice of 
method of disposal? 

YES NO 

58. Do you know any institution specifically 
responsible for enforcing this law/policy? 

59. If YES, could you please state 
the name(s) of the institutions? 

60. In your opinion, do you think 
city authorities and government of 
Ghana are committed to curbing 
the WEEEIE-waste problem? 
please state your reasons for your 
response 

YES NO 

Challenges facing the Disposal of WEEEIE-waste in Households 

YES NO 
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61. Do you face challenges in trying to dispose of 
WEEE/E-waste? 

62. Could you please state them? 

63. How do you think these 
problems can be solved? 
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UNIVERSITY FOR DEVELOPMENT STUDIES, W A 

SCHOOL OF GRADUATE STUDIES 

FACULTY OF INTEGRATED DEVELOPMENT STUDIES 

MPHIL ENVIRONMENT AND RESOURCE MANAGEMENT 

Topic: Electronic Waste (E-waste) Disposal in Tamale: The Situation Today and the Way 
Forward 

Preamble: this study is purely an academic exercise, hence, all information provided shall be 
used solely for academic purpose and shall be treated with confidentiality. 

Status of data collection tool 

Com lete Incom lete 

Yes No 

Do you accept to take part in the study? 
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UNIVERSITY FOR DEVELOPMENT STUDIES, W A 

SCHOOL OF GRADUATE STUDIES 

FACULTY OF INTEGRATED DEVELOPMENT STUDIES 

MPHIL ENVIRONMENT AND RESOURCE MANAGEMENT 

Topic: Electronic Waste (E-waste) Disposal in Tamale: The Situation Today and the Way 
Forward 

Preamble: this study is purely an academic exercise, hence, all information provided shall be 
used solely for academic purpose and shall be treated with confidentiality. 

Status of data collection tool 

Com 1ete Incom 1ete 

Yes No 

Do you accept to take part in the study? 
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APPENDIXC 

UNIVERSITY FOR DEVELOPMENT STUDIES, W A 

SCHOOL OF GRADUATE STUDIES 

FACULTY OF INTEGRATED DEVELOPMENT STUDIES 

MPmL ENVIRONMENT AND RESOURCE MANAGEMENT 

Topic: E-waste Disposal in Tamale: The situation Today and the Way forward 

Interview Schedule for Non-Households 

Detailed Information of the Types of EEE Used at the Institutions, Organization and 
Companies 

( ) Printer () Fax machines 

( ) Laptop ()Desktop 

( ) Scanners ( ) photocopiers 

( ) fridge ( ) Air Conditioners 

1. What are the common types of EEE used in your 
establishment? 

( ) Coffee Machines 

( ) Comb binder ( ) Modem 

( ) Clock ( ) Telephone 

( ) Cameras () 

Other, please specify 

( ) Dell ( ) Toshiba 

( ) Apple () mM 

( ) Toshiba ( ) HP 

2. What are some of the brand names of the 
EEEyou use? 

( ) Lenovo 

Other, please specify 
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3. Do you consider Brand names when YES NO 
purchasing EEE? 

4. Please state a reason for 
your response 

5. Do you know the YES NO Please mention some 
components/chemical 
composition of the 
EEEs you use? 

6. Is there a department in charge of purchasing EEE in this YES NO 
Establishment? 

7. Do they keep records of purchases? YES NO 

8. How do you purchase your ( ) Whole sale ( ) Retail ( ) Donation ( ) 
EEE? 

Other, please specify 

9. In what condition do you purchase your ( ) Brand New ( ) 2nd Hand ( ) Both 
EEE? 

10. Please state a reason for your 
response 

11. Do you have a policy that mandates you to YES NO 
purchase a new set of EEE over a particular 
period of time? 
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12. If YES, How long? 

13. Do you service your EEE even when they are I YES NO 
in good working conditions? 

14. Do you repair your broken EEE I ( ) Replace ( ) Repair 
or you simply replace them? 

15. Do you have an officer in charge of YES NO 
repairing/servicing EEE in your 
establishment? 

( ) Company's policy ( ) Higher version of software 

16. What qualifies an EEE to ( ) Attractive advertisement ( ) Could Afford a new one 
be termed as WEEEIE- 
waste in your ( ) Broken ( ) broken but reparable 
establishment? 

( ) Technical problems 

Other, please specify 

E-waste Generation and Disposal Strategies 

17. Does you establishment have a department in YES NO 
charge of the collection and disposal of EEE at 
its end-of-life? 

18. Do they keep records of WEEE/E-waste YES NO 
disposed? 

19. Do you employ the services of a waste YES NO 
management firm to dispose your waste? 
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20. If YES, does the firm collect WEEE/E-waste YES NO 
separately? 

21. If NO, how do you dispose ( ) Donate 
WEEEIE-waste in your 

( ) Sell to scrap dealers establishment? 

( ) Sell as 2nd hand 

( ) Disposed with other waste 

You may tick more than one ( ) Store somewhere in the office 

( ) Dumped somewhere 

( ) Return product to where purchased 

( ) Put on the Streets 

22. Please state reason(s) for your 
choice(s) of disposal method 

YES NO 

23. Do you dispose your WEEEIE-waste this way 
because other sister establishments do same? 

24. Do you think it is a safe way to dispose your YES NO 
WEEEIE-waste? 

25. Are there designated bins for the disposal of YES NO 
WEEE in your establishment? (Hotels) 

26. Are there designated places for WEEEIE-waste YES NO 
disposal around your establishment? 
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27. Have you ever permanently left EEE at a repairer YES NO 
shop because it was irreparable? 

28. Please state a reason(s) for your 
response 

29. Who has the authority to declare and Any reason? 
EEE as waste and so bound for 
disposal in this establishment? 

30. Who actually performs the act of 
disposal? 

31. Do you think WEEEIE- 
waste may have some 
economic benefit even as 
waste? 

32. If YES, how? 

33. Does your establishment practice this? YES NO 

34. Does your establishment allocate money YES NO 
for the disposal of WEEEIE-waste in an 
environmentally safe manner? 

YES NO 
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35. Would you be willing to pay to ensure an 
environmentally safe way of disposing 
your WEEEIE-waste? 

Regulatory Framework and Enforcement 

36. Are you aware of any regulatory YES NO 
framework governing the disposal of 
WEEEIE-waste? 

37. If YES, when and how did 
you know? 

38. What is the jurisdiction of 
I 

( ) Local ( ) National ( ) International 
the law/policy? 

39. In your opinion, are these laws/policies YES NO 
being enforced? 

40. Do you know of any institution YES NO 
specifically responsible for enforcing 
these laws? 

Challenges Facing the Disposal of WEEEIE-waste 

41. What are some of the 
challenges you face in 
trying to dispose 
WEEEIE-waste in your 
establishment? 
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UNIVERSITY FOR DEVELOPMENT STUDIES, W A 

SCHOOL OF GRADUATE STUDIES 

FACULTY OF INTEGRATED DEVELOPMENT STUDIES 

MPHIL ENVIRONMENT AND RESOURCE MANAGEMENT 

Topic: Electronic Waste (E-waste) Disposal in Tamale: The Situation Today and the Way 
Forward 

Preamble: this study is purely an academic exercise, hence, all information provided shall be 
used solely for academic purpose and shall be treated with confidentiality. 

Status of data collection tool 

Com lete Incom lete 

Yes No 

Do you accept to take part in the study? 
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APPENDIXD 

UNIVERSITY FOR DEVELOPMENT STUDIES, WA 

SCHOOL OF GRADUATE STUDIES 

FACULTY OF INTEGRATED DEVELOPMENT STUDIES 

MPHIL ENVIRONMENT AND RESOURCE MANAGEMENT 

Topic: E-waste Disposal in Tamale: The Situation Today and the Way forward 

Interview Schedule for EEE Repairers 

Detailed Information of the types of EEEIUEEE Sold and Repaired 

1. What are the common types of EEE you repair? 

2. What are some of the brand names? 

( ) Dell () Toshiba 

( ) Apple () IBM 

( ) Toshiba ( ) HP 
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( ) Coffee Machines 
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Other, please specify 
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( ) Lenovo 

Other, please specify 

3. Do you know the YES NO Please mention some 
components/chemical 
composition of the 
EEEs you sell or 
repair? 

4. How many EEE/uEEE do 
you averagely repair in a 
day/month? 

5. Do some customers leave their EEE with YES NO 
you for good because it is irreparable? 

6. What do you do with such products? 

WEEEIE-waste generation and disposal Strategies 

( ) Donate 

( ) Sell to scrap dealers 

( ) Sell as 2nd hand 

( ) Disposed with other waste 

7. How do you dispose such ( ) Store somewhere in the office 
WEEEIE-waste? 

( ) Dumped somewhere 

( ) waste management finn 

( ) Return product to where purchased 

( ) Put on the Streets 
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8. Do you pay for disposal? YES NO 

9. Would you pay for disposal? YES NO 

10. Do you recover some items from your EEE YES NO 
before disposal? 

11. If YES, what are some of the things you 
recover? 

12. Is WEEEIE-waste is hazardous? YES NO 
, 

13. Do you think your method of disposal is YES NO 
environmentally safe? 

14. If waste management firm, do they collect YES NO 
WEEEIE-waste separately? 

15. Do you employed this method of disposal YES NO 
because that is what your sister entities do? 

16. Are you aware that EEE even as waste still YES NO 
has some economic value? 
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17. Would you agree for your entity to be used as YES NO 
a designated point ofWEEEIE-waste 
disposal? 

18. Please give 
reason(s) for your 

response 

19. Would you however be willing to do so if you YES NO 
are compensated financially 

20. Do you have an association? YES NO 

21. If YES, are you a member? YES NO 

22. Does the association ever talk about WEEEIE- YES NO 
waste and its disposal during meeting? 

23. What do they teach 
you? 

YES NO 

24. Does the association have any rule governing 
the disposal ofWEEEIE-waste? 

I 
YES NO 
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25. If YES, do you think it is well implemented 
and observed? 

NO 

26. Are you aware of any other regulatory 
framework governing the disposal ofWEEEIE 
waste apart from the one promulgated by your 
association? 

YES 

27. When and how did you 
know? 

Challenges Facing the Disposal of WEEEIE-waste 

28. What are some of the challenges you face in 
trying to dispose WEEEIE-waste in your 
establishment? 

202 

 

 www.udsspace.uds.edu.gh 

 

 

 

 

 

 

 



UNIVERSITY FOR DEVELOPMENT STUDIES, W A 

SCHOOL OF GRADUATE STUDIES 

FACULTY OF INTEGRATED DEVELOPMENT STUDIES 

MPIDL ENVIRONMENT AND RESOURCE MANAGEMENT 

Topic: Electronic Waste (E-waste) Disposal in Tamale: The Situation Today and the Way 
Forward 

Preamble: this study is purely an academic exercise, hence, all information provided shall be 
used solely for academic purpose and shall be treated with confidentiality. 

Com lete Incom lete 

Yes No 

Do you accept to take part in the study? 

Status of data collection tool 
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APPENDIXE 

UNIVERSITY FOR DEVELOPMENT STUDIES, W A 

SCHOOL OF GRADUATE STUDIES 

FACUL TY OF INTEGRATED DEVELOPMENT STUDIES 

MPmL ENVIRONMENT AND RESOURCE MANAGEMENT 

Topic: E-waste Disposal in Tamale: The situation Today and the Way forward 

Interview Guide for TaMA-WMD, ZGL and EPA 

Personal Information 

Name of Establishment: Job Title of Interviewee: 

Professional Background: Rank: 

What is the official mandate of your establishment in waste management in the municipality? 

Assessment of the Management of WEEEIE-waste in Tamale 

Environmental Aspect 

1. Does your outfit have disposal strategies specifically designed for WEEEIE-waste? 

2. Has your establishment ever conducted an assessment on the environmental impacts (air, 

water and soil) of WEEEIE-waste in Tamale? 

3. What measures have you put in place to protect the environment and life? 
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PoliticallLegal 

4. What are the legal and policy frameworks of your establishment on WEEEIE-waste? 

5. Are the regulatory frameworks punitive enough to serve the purpose for which it was 

promulgated? 

6. Would the introduction of economic instruments help In regulating WEEEIE-waste 

disposal? 

7. Do you think there is enough political will/commitment to curbing the WEEEIE-waste 

problem? 

Socio-Cultural Aspect 

8. Do you involve residents of Tamale and infuse their culture in designing WEEEIE-waste 

disposal strategies? 

9. Do you embark on sensitization exercises? 

10. What is the general commitment of communities to ensuring a clean environment? 

11. Do groups like corporate entities, social groups, pressure groups etc extend a hand in any 

way to help in your mandate? 
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FinanciallEconomic Aspect 

12. How do you finance your operations? 

13. Is there any budgetary allocation to the management of WEEEIE-waste in your 

establishment? 

14. Does your entity practice the saying 'Waste no Waste'? ie 'Converting Waste Into 

Resources' . 
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15. Do you believe the efforts to ensure a safe environment could have an impact on economic 

activities? 

Technical Aspect 

16. What are the technical qualifications of personnel in your establishment? 

17. Do you have a research department? 

18. Do you periodically hold seminars and job clinics for members of your staff? 

19. What are the modem technologies you use in your operations? 

20. Do you have statistics on the types and quantity of WEEEIE-waste generated in Tamale 

daily/monthly/yearly? 
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Institutional Aspect 

21. What are the core functions of your office that differentiates it from the others? 

22. What is your organizational structure? 

23. Who are your partners in the management of Waste (including WEEEIE-waste)? 

24. Could you please say something about the capacities of your establishment? Ie number of 

cars, infrastructure, skips, bins, tech for identification etc 

Challen2es in the Mana2ement of WEEEIE-waste 

25. What are the challenges you face as an entity when delivering your mandate? 

26. What challenges (consider aspects above) do you face in the management of WEEEIE 

waste? 

 

 www.udsspace.uds.edu.gh 

 

 

 

 

 

 

 



APPENDIXF 

Multinomial logistic regression Number of obs 156 

LR chi2(15) 135.14 

Prob > chi2 0.0000 

Log likelihood -86.891004 Pseudo R2 0.4375 

DISP STGY 

Interval] 

Coef. Std. Err. z P>lzl [95% Conf. 

-------------+----------------------------------------------------------- 

sell as s c -p I (base outcome) 

-------------+----------------------------------------------------------- 

sell as 2n-d 

SEX 1.328979 1.187884 1.12 0.263 -.9992316 

3.65719 

AGE I -.2497917 .1187566 -2.10 0.035 -.4825503 

.0170331 

EDU I .5323362 1. 359839 0.39 0.695 -2.1329 

3.197572 

INCOME .0004229 .0007614 0.56 0.579 -.0010694 

.0019153 

AWARE 1. 250949 1.280218 0.98 0.329 -1. 258231 

3.76013 

cons 3.598141 3.679044 0.98 0.328 -3.612653 

10.80894 

-------------+----------------------------------------------------------- 
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pay_4_ sust-1 

SEX .6566545 .881206 0.75 0.456 -1.070478 

2.383787 

AGE I -.0247668 .0381076 -0.65 0.516 -.0994564 

.0499228 

EDU I 17.83248 817.4676 0.02 0.983 -1584.375 

1620.04 

INCOME .0019575 .0005832 3.36 0.001 .0008143 

.0031006 

AWARE -1.057797 .9072904 -1.17 0.244 -2.836054 

.7204594 

cons -19.60043 817.4692 -0.02 0.981 -1621.811 

1582.61 

-------------+----------------------------------------------------------- 

donate 

SEX -.0477179 .6539654 -0.07 0.942 -1.329467 

1.234031 

AGE I .0420429 .0317406 1. 32 0.185 -.0201676 

.1042533 

EDU I .6797943 .7415582 0.92 0.359 -.7736331 

2.133222 

INCOME .0022905 .0004737 4.84 0.000 .001362 

.0032191 

AWARE .2963077 .766906 0.39 0.699 -1.2068 

1.799416 

cons -6.454494 1.529249 -4.22 0.000 -9.451767 

3.457222 

------------------------------------------- ------------------------------ 
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APPENDIXG 
Sampling procedure for Households 

Community No. of Households Quota of Sample Sample Fraction 

Lamashegu 3257 17 92nd house 

Nyohini 2627 17 88th house 

Tishigu 2564 11 91 st house 

Moshie Zongo 2257 10 89th house 

Zogbeli 2189 9 87th house 

Chengli 1706 8 93rd house 

Gumbihini 1746 10 90th house 

Aboabo 1951 8 90th house 

Dabpkpa 1470 11 89th house 

Gukpegu 1530 7 86th house 

Sabongida 1471 6 93rd house 

Tutingli 1399 8 88th house 

Kakpayili 1283 II 88th house 

Nakpanzuo 795 6 82nd house 

Nyan-fong 675 3 90th house 

S akas aka 722 4 95th house 

Bilpeila 470 3 34th house 

Donhinayili 541 2 103rd house 

Kukuo 482 2 95th house 

Dungu 496 3 87th house 

Source: Author's Construct based on information from GSS (2014b). 
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AppendixH 

EEE NewEEE UsedEEE 

Minimum Maximum Minimum Maximum 
GHC GHC GHC GHC 

Fridge 1100 2500 200 1000 

Washing Machine 1200 1850 600 1300 

Toaster 150 250 50 150 

Desktop Computer 600 1000 350 600 

Cell Phone 70 1500 300 700 

Blender 120 400 50 100 

Kettle 60 130 60 90 

DVD Player 70 200 

Satellite Decoder 200 300 

Laptop Computer 1400 2000 800 1200 

Portable Radio 30 100 

TV 1250 5000 200 580 

Microwave 350 600 80 250 

Portable Water Heater 5 20 

Sound System 300 1500 300 650 

Fan 60 250 50 120 

Iron 50 200 80 120 

Toys 2 350 

Air Conditioner 1200 2000 400 800 

Hair Dryer 120 350 50 100 

Generator 600 25000 

Rice Cooker 90 200 50 120 

E-Tablet 750 1500 

BP Machine lOa 250 

Trend Mill 600 1200 100 500 

210 

 

 www.udsspace.uds.edu.gh 

 

 

 

 

 

 

 


