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ABSTRACT 

Globally, the rapidly increasing use of Information and Communications Technologies (ICTs) 

has also increased the demand for electronic equipment such as computers and mobile phones. 

This increase in consumption has resulted in huge amounts of e-waste being generated from 

scrapped electronics. E-waste contains chemical substances that have adverse effects on human 

health and the environment. Consequently, handling of e-waste needs to be organized in ways 

that minimize these adverse effects. The study was carried out in Nairobi specifically Dandora 

dumpsite which has the biggest population with majority using electronics for their domestic 

purposes. The study identified the sources, types and effects of e-waste, assessed awareness 

levels and strategies of e-waste management, examined the impacts of awareness campaigns to 

residents on disposal of e-waste, evaluated the effectiveness of rethink, refuse, reduce, reuse, 

repair, regift, recycle (7R strategy) in disposal of e-waste and also investigated the use of 

Polluter Pay Principle on e-waste management actions in Dandora area Nairobi County. A 

descriptive research design was used to explain relationships between dependent and 

independent variables. The target population was 350,000 living in formal settlements. Simple 

random sampling was used to obtain 328 respondents from the study area, Clusters were made 

to capture households with the highest variation in socio-economic status while key informants 

were purposely chosen for the study. Quantitative and qualitative data was involved in 

establishing the current management strategies of e-waste. Quantitative methods used 

questionnaires to obtain numerical data while qualitative methods involved the use of key 

informants and observation to understand key issues, explore possibilities and understand 

processes in e-waste management. Quantitative data was analyzed using data analysis methods. 

Descriptive statistical techniques like mean, mode and median were used to summarize the data 

while inferential statistical. Qualitative data was coded then arranged in themes, which were 

presented across datasets to determine their similarity. Results on sources of E-waste indicated 

ICT and telecommunications equipment emerged as the leading source of e-waste in the study 

area closely followed by toys, leisure/sports items, and large household appliances. Results on 

the level of awareness indicated that majority 85% had knowledge of electronic waste, while 

15% indicated that they had no idea of electronic waste while majority 85.8% understood that 

some of the electronic waste has hazardous chemical substances in them while 14.3% said they 

were not aware. Results on electronic separation show that 63% (N= 172) of the respondents 

indicated they were aware of separation of electronic waste, while 37% (N=102) said they were 

not aware while 56 % said they were aware of safe methods of handling electronic waste. There 

was a strong consensus of the respondents on 7Rs effectiveness with 83. 6% agreeing that the 

application of recycling can offer a quick and reliable approach to e-waste management. 

Majority 72.3 % of respondents indicated they were aware of the polluter pay principle. This 

can be interpreted to mean that the respondents were aware that absolute liability for harm to 

the environment does not only apply to them but extends to other polluters and not only to 

compensate the victims of pollution but also the cost of restoring the environmental 

degradation. The study recommends that the Nairobi County government should install dust 

bins near residential areas and step-up e-waste awareness campaigns and provide training to 

the communities regarding human health and the environmental impacts of solid waste this will 

encourage the effective use of the 7Rs strategy in e-waste management concept. The strategy 

will focus on minimizing environmental pollution and sustainability work and help the county 

and the country to shift towards circular economy of zero waste and convert some of the waste 

into energy production. 
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DEFINITION OF TERMS 

Electrical equipment: these are machines which are run by use of electric power.  They 

consist of enclosure, which is a kind of e-component, and also power switch. For 

instance, micro-controller, major appliance, small appliances and power tool.  It can 

also be said to be the only one to the part of components for distribution system of 

electrical distribution like distribution boards, electric switchboards, disconnects, 

circuit breakers, electricity meter as well as transformers (Criscos Provider, 2020). 

Electronic Equipment: involves tools that are meant for controlling transmission of 

any electrons such as audio, amplifier, and also sound system as well as CD players, 

cassette player, mixer, detector, modem, equalizer, Cathode Ray Oscilloscope, 

telephone among others (Criscos Provider, 2020). 

E-waste: This refers to term encompassing various forms of electrical and electronic 

equipment that are old, end-of-life electronic appliances that have ceased to be of any 

value to their owners (IGAD, 2023).  

Recycling: Is the processing of utilized materials (waste) into new items to avoid 

misuse of conceivably helpful materials, lessen the utilization of new crude materials, 

decrease vitality use, and diminish air contamination and water contamination by 

lessening the requirement for "traditional" waste transfer or creating another item from 

a recyclable material (IGAD, 2023).  

Awareness: Means knowledge or perception of a situation in dumpsite in regards to 

electronic waste (EMPA, 2019) 

Strategies: Means a plan of action or policy designed to control the increase of 

electronic waste in dump sites (IGAD, 2023).  

.
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CHAPTER ONE: INTRODUCTION  

1.1: Background information 

The international blast impact in mechanical improvement has driven the overall 

devices industry to twist up the greatest collecting industry on the planet. E-waste may 

be delineated as waste electrical and electronic apparatus, in whole or to some degree 

from their gathering and repair process, which are proposed for disposal (Alves, 2023).  

According to Button (2016), an e-waste is defined as any electronic throw away that is 

no longer of any use or is now obsolete and whether it works or not. They include 

televisions, Digital Versatile Disc, (DVD) players, old copier machines, mobile phones, 

old VCR's, tablet, stereos, fax machines, computers among others It is also referred to 

as Waste Electrical and Electronic Equipment (WEEE), electronic waste or e-scrap in 

different regions and found under different circumstances in the world (Vikblad & 

Lekare, 2019). 

E-waste production is doubling faster, the workable expectation of life of electronics 

continues contracting from their gathering and repair process, which are proposed for 

disposal (Alves, 2023). It is evaluation of that electronic squander that is growing three 

to five percent annually for cutting edge nations. Around 40 million tons of e-waste is 

made every year from their gathering and repair process, which are proposed for 

disposal (Alves, 2023) According to (IGAD, 2023), the heap of utilized electrical and 

electronic gadgets, discarded electronic devices, such as phones, computers, and TVs 

to develop from 48.9 million metric tons worldwide in 2012 to 65.4 million metric tons 

in 2017; what might as well be called 200 Empire State Buildings or 11 Great Pyramids 

of Giza. 

Discarded electronic devices, such as phones, computers, and TVs represent 8% of civil 

strong waste around the world Kenya Institute for Public Policy Research and 

Analysis  (Kippra, 2023) from the study, it is explained that in 2015, a portion of the 41.8 

million metric tonnes of electronic waste were being produced and released globally. 

From the study by (International labor Organization (ILO), 2024)they argue the current 

global electronic production stands at of 50 million tonnes and this could double in 30 

years to come. According to IGAD, (2023) this is awesome news for the district, yet 

includes some major disadvantages. Electronic-squander electronic waste (or e-waste) 

describes discarded electrical or electronic devices. It is also commonly known as waste 
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electrical and electronic equipment (WEEE) or end-of-life (EOL) electronics. in region 

of Africa is rising twenty percent annually because of growing offers of e-merchandise, 

legitimate as well as unlawful importation of especially second-hand and also excess gear 

(Kippra, 2023) for instance in 2017 Africa was reported to be 2.2 million tonnes (Baldé 

et al., 2017). The issue of exporting e-wastes by the industrialized regions to African 

countries   like Kenya, presents the main culprit of all. According to the need for 

communication and research in developing nations, devices as well as electronics have 

become more and more common among students and within offices. Electronic waste is 

currently Kenya's quickest developing waste part. From the study by Kenya News 

Agency, (2023) it is explained that Kenya generates more than 44,000 tonnes of 

electronic waste every year. The most recent update is that Kenya's annual electronic 

waste generation grew from 3,000 metric tonnes in 2012 to 51,000 metric tonnes in 2021 

(Kenya News Agency, 2023). Managing waste has been a huge challenge in Kenya. Most 

of the e-waste ends up in landfills while others are recycled and properly disposed of by 

individuals or companies. 

The National E-Waste Conference and Exhibition held in Nairobi in 2014 heard that 

the discoveries of an UNEP investigation of 300 school youngsters close to Dandora, 

found that around half had respiratory issues, and 30% had blood irregularities flagging 

overwhelming metal harming among other problems associated with contamination 

from any dumpsite.  This water is made use by many people nearing dumpsite and it 

may lead to mortality due to health problems such as cancer, stomach problems among 

others (Laniyan & Adewumi, 2019). Dandora, where the investigation of the 300 school 

youngsters occurred, is home to an unhindered dumping ground 30 sections of land 

only 8 kilometers from the city of Nairobi. It is the goal for about 2000 tons of recently 

arrived squander every day, which incorporates overwhelming metals, for example, 

lead and mercury regularly found in electronic waste that advances into the dirt and 

pollutes the air (Ankit, 2021).The good thing acknowledged is that the e-waste not just 

contains the dangerous materials like Mercury, Cadmium, Chromium and others, 

however it likewise contains some significant substances like Gold, Silver, Palladium 

and Platinum that might be considered as a financial advantage for the developing 

countries. 

Despite international legislation aimed at controlling the transit of e-waste from one 

country to another, transboundary movement to LMICs persists, often illegally. E-
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waste is classified as hazardous trash because it includes dangerous elements and can 

produce poisonous compounds if not properly recycled. Many of these hazardous 

elements are known or suspected to be harmful to human health, and several, such as 

dioxins, lead, and mercury, are among the top ten chemicals of public concern. Poor e-

waste recycling jeopardizes public health and safety (World health Organization 

(WHO), 2024).  

Kenya collects approximately 51,300 metric tons of e-waste each year, with just 5% 

recycled properly and the remainder disposed of unsafely, harming the environment 

and human lives. There is an urgent need to educate the public on effective e-waste 

management in order to reduce the environmental and health risks associated with 

incorrect disposal. Hazardous chemicals discovered in these wastes have also been 

related to serious neurodevelopmental and behavioral consequences, particularly in 

children e-waste contains lead and mercury metals, which build in the soil and harm 

the natural minerals there.  

When garbage is burned, it produces toxic smoke that is harmful to humans when 

inhaled. The runoff water drains into water sources, harming aquatic life. "E-waste, 

when correctly managed, can be a resource. The gold medals for the 2020 Tokyo 

Olympics, for example, were created of recovered technological garbage." To raise 

awareness about effective e-waste management, the WEEE Centre created a 

programme aimed at youth who are then involved in sensitizing the community on 

correct trash disposal. "The kids gather e-waste, such as unused phones, computers, 

laptops, and electronics, and deliver it to our recycling center. This allows them to earn 

money because they are compensated based on the amount of e-waste collected (Kenya 

News Agency, 2025). 

1.2: Statement of problem 

The issue of e-waste generation compared to the effort to manage it is of greatest 

concern to many parts of the world. However, due to the increased need to advance 

information technology, e-waste generation has to go on, for example Kenya is 

considered to be an IT revolution and so continued e waste production. Kenya collects 

approximately 51,300 metric tons of e-waste each year, with just 5% recycled properly 

and the remainder disposed of unsafely, harming the environment and human lives. 

According to the Waste Electrical and Electronic Equipment (WEEE) Centre, a large 
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amount of e-waste is in the hands of those who do not know how to dispose of it 

properly. According to Masori (2025), many individuals and organizations are unaware 

of the possible environmental and health risks associated with incorrect disposal of 

electronic devices’-waste contains harmful compounds such as lead, mercury, and 

cadmium, which cause chronic brain and respiratory system damage as well as severe 

and irreversible consequences on human health. Hazardous chemicals discovered in 

these wastes have also been related to substantial neurodevelopmental and behavioral 

impacts. “E-waste contains Lead and Mercury metals that accumulate into the soil, 

endangering the natural minerals in it. When the waste is burnt, it emits toxic smoke, 

which is hazardous to human beings when inhaled. The runoff water Drains into water 

sources, threatening aquatic life," he explained. Masori observed that rapid 

technological innovation, driven by the high consumption rates of electric and 

electronic equipment and their short life cycle, has resulted in a considerable volume of 

e-waste. She went on to say that most of the waste ends up at dump sites, where it is 

burned, creating carbon emissions that are hazardous to the environment and health. 

 At present, waste electrical and electronic equipment (WEEE) or electronic waste (e-

waste) age, trans-limit development and transfer are getting to be issues of worry to the 

strong waste administration experts, ecological specialists, international agencies and 

governments around the world. However, the problem arises when there is low 

awareness level and its management strategies thus posing more threat especially to 

human health (Sultana et al., 2021).  The situation in Kenya is declining due to trans-

limit development of e-waste from created nations and quickly rising offers of 

electronic merchandise have prompted cosmic increment of risky electronic squanders 

in Kenya.  There has been increased dumping of such e-waste in one of the biggest 

dumpsites in Kenya and this dumpsite is located near informal settlement of Dandora 

areas (Kwame, 2023). These residents interact directly with the e-waste without being 

aware of the health effects.  E-waste releases a deadly cocktail of poisonous waste 

products including lead, cadmium and mercury which can lead to serious illness and 

death Intergovernmental Authority on Development   (IGAD, 2023).  Considering this 

hardware have a short life expectancy, basically because of out-of-date quality and 

maturing, their transfer and consequences for well-being and nature are an expanding 

concern. 
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Moreover, due to poor implementation of waste management in the county and lack of 

sufficient approaches to create awareness and proper strategies, the management of E-

waste has been a problem.  Though not exhaustive, the study dealt with the level of 

awareness and e-waste management strategies. A study done by Abdul-Aziz, (2022), 

found out that increasing awareness level on E-waste, can greatly improve and help in 

coming up with more feasible strategies towards e-waste management. Therefore, this 

research seeks to determine the level of awareness impacts and strategies of the e-waste 

management in Dandora Nairobi County, Kenya. 

1.3: Research Questions  

1. What are the sources, types and effects of e-waste received in Dandora dump 

site  

2. How will the impact of awareness campaigns on disposal of e-waste affect 

residents of Dandora? 

3. In what way will the 7Rs strategy use affect disposal of e-waste among 

residents? 

4. How does the use of Polluter Pays Principle affect e-waste management actions 

in Dandora?  

1.4: Research Objectives 

The main objective of this study was to assess awareness levels and strategies of e-

waste management in Dandora, Nairobi County. More specifically the study sought 

to: 

1. To find the sources, types and effects of e-waste received in Dandora dump 

site  

2. To examine the impacts of awareness campaigns to residents on disposal of e-

waste 

3. To evaluate the effectiveness of rethink, refuse, reduce, reuse, repair, regift, 

recycle (7R strategy) use in disposal of electronic waste 

4. To investigate the use of polluter pays principle (PPP) on e-waste management 

actions 

1.5: Justification of study  

The purpose of the study was to create awareness of electronic-waste issues in the 

country, Kenya. This is because e-wastes are new, and their quantities are greatly rising 

with the rise of people turning digital. Use of 7R strategy: rethink, refuse, reduce, reuse, 

repair, Regift, recycle of electrical and electronic waste will reduce pollution of water 
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ways and air which results to a cleaner environment while significantly decreasing the 

demand for mining heavy metals which reduce greenhouse gas emissions from 

manufacturing virgin materials. The study will make a start for the process of making 

decisions in coming up with various strategies that will be meant for improvement of   

managing e-waste. Information on various methods of handling e-waste in the informal 

settlements will assist in design and formulation of strategies for disaster risk-reduction 

and enhance urban planning tools in order to cater for the emerging hazardous wastes 

from electrical and electronic wastes. In addition, the findings will provide the 

background information to be used as basis for further research in the study area. 

1.6: Significance of the study  

Electronic garbage contains toxic compounds, which, if not properly managed at the 

Dandora dump site, can endanger human health and ecosystems. Companies can 

reduce, reuse, and recycle electronic equipment and components to mitigate the 

negative effects of e-waste. Sustainable e-waste management is critical for reducing 

negative impacts on the environment and human health. It decreases the environmental 

impact of incorrect disposal while also encouraging responsible management and 

recycling of electronic devices and components. It is crucial for reducing emissions and 

building a brand reputation through corporate social responsibility (CSR), and one of 

the most effective ways to combat e-waste is to reduce its generation. Encourage people 

to adopt a "buy less, use longer" approach and promote durable and repairable 

electronic devices. 

Reusing garbage allows us to extend the life of electronic gadgets, which is a 

sustainable strategy. Companies can set up initiatives to refurbish and repurpose 

gadgets, making them available to individuals and organizations in need. Donating or 

selling used devices, while guaranteeing adequate operation and data erasure, helps to 

reduce waste and increases access to technology for marginalized groups. Furthermore, 

recycling is an important part of sustainable e-waste management. Establishing 

effective recycling systems aids in the recovery of valuable materials from abandoned 

devices while reducing the environmental impact of raw material extraction. Partnering 

with licensed e-waste recyclers guarantees that devices are processed safely and 

responsibly, while adhering to strict environmental and data security guidelines. 
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1.7: Theoretical Framework 

The Theory of Waste Management represents a more in-depth account of the domain 

and contains conceptual analyses of waste, the activity upon waste, and a holistic view 

of the goals of waste management. Waste Management Theory is founded on the 

expectation that waste management is to prevent waste causing harm to human health 

and the environment. The proper definition of waste is crucial to constructing a 

sustainable agenda of waste management. It is largely the case that current legislation 

attends to existing waste. Definitions emerging from this condition may, however, 

conflict with the goals of waste prevention, because something that already exists 

cannot be prevented from arising. When Material is assigned the label of ‘waste’, it will 

be treated as such; consequently, despite its explicit wish of waste prevention, 

implicitly, legislation essentially amasses waste. The inherent philosophical implication 

of such definitions is that they are not able to facilitate a sustainable waste management 

system. Therefore, new, dynamic definitions for waste and waste management must be 

sought, which can explain why waste is created and can offer an intrinsic solution for 

the problem. A radically new approach, based on an object-oriented modelling 

language, is presented to define the key concepts of waste management. The primary 

justification of regulating waste disposal was to regulate waste 

Disposal. However, the key to sustainable waste management is waste minimization, 

in particular the reduction of waste at source. The Sixth Environment Action 

Programme defines waste minimization as the priority objective of Community waste 

policy. This dual objective of resources conservation and disposal policy results in the 

lack of clear definitions of key terms. Opinions diverge sharply on the proper definition 

of waste   

The study was premised by Theory of Planned Behavior (TPB) as a framework in 

understanding, explaining and predicting behavior. TPB postulates three conceptually 

independent determinants of intention (Wang et al., 2016). The first is the attitude 

toward the behavior, the second is subjective norm, and third perceived behavioral 

control (Wang et al., 2016). TPB also claims that human behavior is best examined 

when activities participated in are voluntary and under the individual’s control. 

According to a study by Wang et al (2016) on ‘determinants of residents' e-waste 

recycling behavior intentions: evidence from China’ which considered TPB, it was 

found that environmental awareness, attitude towards recycling, perceptions of 
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informal recycling, income, and costs of recycling passed the test hypothesis and they 

significantly affected e-waste recycling behavior intentions. This theory is therefore 

useful in this study as it can help predict the specific behavior in relation to user 

awareness in sound disposal and recycling of electronic waste and help in coming up 

with solutions that may enhance awareness and help the enforcers ensure sound 

management of e-waste. According to a study by Nguyen et al., (2018) on 

“determinants of residents’ e-waste recycling behavioral intention: A case study from 

Vietnam. The findings agree with TPB which revealed that environmental awareness 

and attitude toward recycling are the primary influencing factors in activating residents’ 

e-waste recycling intention toward formal collections. That shows the fact that those 

who are participating in e-waste recycling do so mainly because they understand that 

such behavior contributes to saving natural resources and eliminates the environmental 

problem (Nguyen et al., 2018).  

The second theory relevant to this study is Pollution Haven Theory (PHT) which posits 

that, when huge, industrialized countries try to set up manufacturing plants, they search 

for the least expensive choice as far as assets and work offers the land and material 

access they require (Alabansa et al., 2021). This means pollution intensive economic 

activities will relocate to jurisdictions with the most relaxed environmental regulation 

(Davis et al., 2019). In the case of electronic waste, the pollution haven are the 

developing countries where incentives thrive to avoid taxes and regulation and permit 

the disposal of electronic waste. The developing countries have become the pollution 

haven for the advanced countries. Once the electronic products are manufactured, the 

companies do not care what happens to them later once they break down. They don’t 

also educate their users on the correct e-waste disposal and the hazardous chemicals 

found in these substances, people haphazardly throw their old electronics away, 

causing significant environmental damage (Gibbons, 2021). 

1.8: Conceptual Framework 

The framework illustrates the interrelationship between dependent and independent 

variables and is shown in figure 1.1 below. Objective 1 focuses on identifying the 

sources, types, and effects of e-waste in Dandora. This provides essential background 

by revealing the scale, origin, and impacts of e-waste, which in turn informs awareness 

strategies and disposal interventions. These contextual factors indirectly influence the 

dependent variable proper e-waste disposal. 
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Objective 2 examines the impacts of awareness campaigns on e-waste disposal. The 

dependent variable is disposal behavior, influenced by independent variables such as 

awareness initiatives, media, and training. Awareness enhances public understanding 

of safe disposal practices. 

In Objective 3, the study evaluates the effectiveness of the 7R strategy—rethink, refuse, 

reduce, reuse, repair, regift, and recycle—in the disposal of electronic waste. In this 

case, the independent variable is the application of the 7R strategy, which influences 

the dependent variable of e-waste disposal outcomes by promoting sustainable 

behavioral change. 

In Objective 4, the study investigates the use of the Polluter Pays Principle (PPP) in 

e-waste management actions. E-waste management actions represent the dependent 

variable, influenced by the independent variable of the polluter’s responsibility. This 

principle ensures accountability by requiring those responsible for generating e-waste 

to bear the costs of its proper management, thus addressing negative externalities and 

protecting global commons. 

 

Figure 1.1: Conceptual Framework. Source: (Field work, 2024) 
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CHAPTER TWO: LITERATURE REVIEW 

2.1: Background information 

The concept of e-waste became visible back in the 1980s after degradation of 

environment that came about because of perilous waste imported to creating nations 

(IGAD, 2023). Discarded electronics, such as cell phones, computers, and televisions 

keep on prospering because of fast appropriation and utilization of Information and 

Communication Technologies which have increased discarded electronics, such as cell 

phones, computers, and televisions. According to Sustainability (2021), electronic 

waste is the quickest developing waste type that is streaming and is developing with 

about three to five percentage annually that is., around 3 times quicker compared to 

normal civil strong waste (Alabansa et al., 2021). Globally, E -waste are production 

hits at 50 million tonnes every year and form the study. This is projected to increase by 

50 percent in next 30 years (Vikblad & Lekare, 2019) this inclusive of Africa continent, 

for instance 2017 it was reported to produce about two million tonnes (Kenya News 

Agency, 2023) with Kenya generating more than 44,000 tonnes of e- waste annually. 

2.2: Sources, types and effects of e-waste received at Dandora dump site  

These discarded devices are considered e-waste and can become a threat to health and 

the environment if they are not disposed of and recycled appropriately. Common items 

in e-waste streams include computers, mobile phones, large household appliances, and 

medical equipment. Every year millions of electrical and electronic devices are 

discarded as products break or become obsolete and are thrown away.  

Millions of tonnes of e-waste are recycled using unsound activities, as well as being 

stored in homes and warehouses, dumped, and illegally exported. When e-waste is 

recycled using unsound activities, it can release up to 1000 different chemical 

substances into the environment, including known neurotoxic ants such as lead (3). 

Pregnant women and children are particularly vulnerable due to their pathways of 

exposure and developmental status. The International Labour Organization (ILO) 

estimates that 16.5 million children were working in the industrial sector in 2020, of 

which waste processing is a subsector (World Health Organization (WHO), 2024) 

The incredible growth and advancement of high technology in the commercial, 

automotive, military, scientific, general household, and consumer goods sectors has led 

to the development of high-performance electrical equipment. Consequently, a vast 
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array of electrical devices has made their way into the market. On the other side, 

especially in developing nations, this electrical and electronic equipment adds to the 

growing global waste stream. Along with a host of other elements that are believed to 

be either directly or indirectly harmful to people and the environment, plastics and 

polymer components found in these gadgets also add to electronic trash. A mixture of 

unwanted or used electronics that have outlived their useful life is known as electronic 

garbage. It accounts for over 5% of total city solid garbage annually and is one of the 

waste types that develop the fastest in developing nations. (Ajekwene et al.,2022).  

The largest portion of e-waste worldwide comes from the Information and 

Communication Technology (ICT) sector, a notable source of e-waste whose hardware 

incorporates a variety of electrical components. This is due to the ICT division's growth, 

which has increased the use of electronic equipment tremendously and led to regular 

upgrades of these devices, which has caused a faster rate of out-of-date, high-quality 

ICT hardware. Users and consumers are being forced to discard their outdated devices 

due to these upgrades, which adds massive amounts of electronic garbage to the already 

heavy waste stream.  

Due to their hazardous nature, this growth in e-waste poses health risks to our region 

and the biological environment. Additionally, it pollutes our landfills by releasing 

toxins that contaminate submerged materials. In this study, we examine the system for 

the lawful collection of e-waste, safe material recycling and reuse techniques, and 

suitable e-waste transfer ways. (Ajekwene et al.,2022). 

2.2.1: E-waste and Environment  

E-waste is poisonous and non-biodegradable, and it accumulates in the environment, 

including soil, air, water, and living things. For example, open-air burning and acid 

baths are used to recover valuable materials from electronic components, releasing 

harmful compounds into the environment. These practices can also expose workers to 

high levels of contaminants such as lead, mercury, beryllium, thallium, cadmium, and 

arsenic, as well as brominated flame retardants (BFRs) and polychlorinated biphenyls, 

which can have long-term health consequences such as cancer, miscarriage, 

neurological damage, and lower IQs. 

It's also worth contemplating how electronic items affect climate change. Every 

technology ever developed has a carbon footprint and contributes to human-caused 
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global warming. Produce one tonne of laptops, and potentially ten tons of CO2 are 

emitted. When carbon dioxide emissions during a device's lifetime are evaluated, they 

occur primarily during production, before users purchase a product. Lower carbon 

methods and inputs at the production stage (such as using recycled raw materials) and 

product lifetime become significant factors of overall environmental effect. (Geneva 

Environmental Network, 2022). 

2.3: Impacts of awareness campaigns to residents on E-waste disposal 

Lack of awareness among various stakeholders about the evil impacts of the finish-of-

life items (e-waste) is a noteworthy worry in our nation. According to GoK (2019), lack 

of awareness on e-waste may be contributed by other issues such as poor political will, 

lacking proper statistics regarding e-waste, general awareness, inadequate expertise as 

far as the management of e-waste is concerned in the country among others. Earlier 

studies done in Kenya by WEEE 2023 on e- waste generates an average of 3,000 tons 

of e-waste each year from printers, computers, monitors, mobile phones, batteries, 

fridges and other devices. A lack of e-waste awareness, along with poor separation and 

disposal systems, has led to e-waste being mixed with ordinary waste in dumps (WEEE, 

2023). The obligation of mindfulness rests with everybody with learning on e-waste 

and its effect on the human condition and so the Government anyway should take the 

bigger rate with regards to educating general society about e-waste and its belongings 

(Abdulaziz, 2022).  However, there are complains that Kenya has become a dumping 

ground for second hand electronic appliances which have a short lifespan (Kippra, 

2023) and the Kenya bureau of standards to set the limit of the years the electronic 

appliances should be imported into the country to limit the quantity ending up into the 

dumpsites. According to a report published by KIPPRA (2023) ICT industry in Kenya 

has witnessed a rapid growth rate with the removal of tax levies on imported computers; 

mainstreaming of ICT into government operations and the promotion of e-learning in 

institutions of higher learning. This has created a huge demand for computers and 

related accessories. As a result, many companies started importing both new and used 

ICT products into the country.  Kenya imports most of its ICT products from the USA, 

Britain, Malaysia and China. Even though the importation of old products is being 

discouraged, there is still a considerable chunk of old or refurbished products that are 

being imported. Some of the old products come as donations to some government 

institutions and from NGOs to schools. Used ICT products being imported into the 
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country include refurbished desktops, refurbished laptops, and refurbished mobile 

phones which are nearing the end of their useful (Kippra, 2023).  

 

According to the National Environment Management Authority (NEMA) (2019) it 

ought to discover approaches to instruct people in general on the risks of e-squander 

accordingly. For instance, in any case, NEMA recognized that they have an obligation 

to make mindfulness like taking an activity of sharpening kids in schools before 

sharpening every other person (NEMA, 2019) since sharpening of the general 

population can take numerous structures. This can be done successfully with mass 

media (University of Minnesota, 2016). The thought of uniqueness is lost in the word 

'mass' and different types of media, for example, radio, TV and daily paper report 

occasions planned for such a huge number of audience members, watchers, and 

pursuers (nanath, 2021). The advances in telecom systems have reformed the capacity 

of broad communications to serve more extensive inclusion at a quicker pace around 

the world (Nanath, 2021). Moreover, this has given an empowering situation to media 

in the new time to accomplish its definitive point of coming to an extensive group of 

onlookers. Additionally, ecological training additionally gives individuals a more 

profound comprehension of nature, moving them to assume individual liability for its 

preservation and reclamation. So, the broad communications can assume a productive 

job furnishing individuals with ecological instruction. Study done by conserve energy 

future (2023) found out that a person does not need to be a regular user of electronic 

products to understand that electronics will not last for life. This begs the question of 

what happens to electronics after they break down. Sometimes, they are reused 

recovered or left to waste without re-use. On other occasions, the wastes are recycled, 

and that’s where e-waste recycling comes in. (Conserve energy for future, 2023). 

2.3.1: Impact awareness campaigns   

When properly executed, awareness campaigns can have a major impact on waste 

management by raising public awareness of appropriate waste disposal procedures, 

encouraging recycling and waste reduction, and ultimately reducing overall waste 

generation and improving environmental sustainability. Among the main effects of 

awareness-raising initiatives on trash management are awareness campaigns that can 

encourage people to alter their waste management practices, which will boost recycling 

rates and decrease waste output. This is accomplished by teaching people about the 
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negative environmental effects of inappropriate garbage disposal and the advantages of 

recycling.  

Effectively planned campaigns can promote community involvement in waste 

management programs, creating a sense of shared accountability and encouraging 

teamwork in tackling waste-related problems. By providing accurate information about 

various waste types, proper sorting techniques, and the significance of reducing waste 

at the source, knowledge building is another successful campaign strategy used to raise 

awareness that can dispel common misconceptions about waste management and result 

in higher recycling rates and lower waste generation.  

In a similar vein, policy support is especially useful when the public is aware of the 

difficulties facing waste management and can push for improved laws and facilities to 

encourage environmentally friendly disposal methods. Additionally, promoting 

appropriate recycling and garbage disposal practices can have a positive environmental 

impact. Awareness campaigns can help create a cleaner environment by lowering 

pollution, conserving natural resources, and minimizing landfill waste.  

However, targeted messaging which involves adjusting campaigns to demographics 

and taking into account local cultural contexts can optimize their impact, and 

communication channels which involve using a variety of communication channels, 

including social media, radio, television, community events, and educational materials 

can reach a larger audience. These factors all affect how effective awareness campaigns 

are. While sustainability makes sure that awareness campaigns are not one-time events 

but rather are a part of a long-term strategy for promoting sustainable waste 

management practices, community involvement by involving local organizations and 

community leaders in campaign design and implementation can increase reach and 

credibility (To to Ton, 2025). 

2.4: Effectiveness of 7R strategy on e-waste management 

Who states that if the entry points were regulated, then substandard electronics in the 

name of donations will not be allowed in? E-waste’s heterogeneous composition and 

growing rate impose a need for special waste management that involves adequate 

treatment to control pollution and valuable recovery of resources. Therefore, the 

circular economy (CE) approach can be taken as an alternative approach in this regard 

to achieve sustainability (Ottoni et al., 2022). Embracing a circular economy is 



15 
 

envisaged as a fundamental shift in the way products and materials are produced, 

consumed, and disposed (Muriithi & Ngare, 2023). The reuse and recirculation of 

various materials and products are the basis of the circular economy concept (Ghulam 

& Abushammala, 2023).  

Circular economy can be accomplished by measures such as durability, enhancing 

construction, servicing, repair, reuse, re-manufacturing, refurbishment, and recycling 

(Muriithi & Ngare, 2023). To support circular actions, governments should enact 

measures for the 7R (rethink, refuse, reduce, reuse, repair, regift and recycle) strategy. 

The Zero Waste (7R) presents hierarchy, as a concept, to promote waste 

avoidance ahead of recycling and disposal (Singh & Hussain, 2021). 

 

Rethink is to adopt a Zero Waste Lifestyle! Rethinking the way, you live and interact 

with people, things, and the Earth. Refuse means if you don’t buy or use Electronic or 

Electrical Equipment (EEE) in the first place, then you don’t have to deal with it as 

waste. Reduce is using less materials from the start which leads to less waste and less 

energy use. Reduce your waste in the first place! (University of Colorado, 2021). Re-

use of e-waste involves re-utilizing products without changing the components and 

retaining the product in its original form to extend the products useful life. Can You 

avoid buying a new product? Re-use is a preferable option to recycling because re-use 

allows more material and energy savings (Mahkali, 2023).  

 

Repair emphasizes fixing or upgrading your existing objects before you throw them in 

the landfill. Get creative with repairs for a new life! Regift means it is okay to pass 

along a gift that doesn’t serve you. It doesn’t have to be a holiday to Re-Gift. Recycling 

is the last option if all else fails. Recycling creates new products, and it has been lauded 

as reducing the magnitude of e-waste and potentially conserving energy and keeping 

the environment free of toxic material that would otherwise have been released into the 

environment (UNEP, 2019). From an economic perspective, e-waste recycling is 

regarded as a gold mine because it can generate several precious materials such as gold, 

silver, platinum, palladium, iron, and copper. Most of these materials in e-waste are 

technically retrievable and recyclable (Ghulam & Abushammala, 2023). In recycling 

there are some methods that require pretreatment, high energy use and most are 

expensive, and countries may lack adequate funds to do proper recycle in a manner that 

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/waste-avoidance
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/waste-avoidance
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is safe for humans and the environment (Ghulam & Abushammala, 2023). Consumers 

are urged therefore to buy recycled content products to close the loop! 

 

2.5: Effects of polluter pay principle on e-waste management 

The polluter pay principle is an internationally recognized principle, which can fill in 

as a method for preventing pollution, or as a method for building up obligation once 

pollution has occurred. The polluter pays principle can most straightforward be 

depicted as a method for crediting obligation regarding the contamination upon the 

polluter  Organization for economic cooperation and development (OECD, 2022). 

According to Laniyan & Adewumi (2019), the outcome is a market where the genuine 

ecological expenses of the monetary action occurring are not reflected in the cost of the 

products. 

Making the polluter pay for his polluting activities, the expense for pollution must be 

taken into consideration when setting the cost of the products being referred to, 

prompting a market where the right ecological expenses are reflected in the cost of the 

created merchandise ( Organization for economic cooperation and development 

(OECD, 2022) OECD, 2022). The polluter pay principle is less successful than an 

arrangement of obligation which is based upon possession (Coase, 2015). In addition, 

to ensure monetary effectiveness is achieved, the expenses of exchange should likewise 

stay at a level where they are immaterial. 

According to Mberu et al. (2020), Dandora dumpsite decommissioning plan has not 

been able to be worked on, because many communities around who chiefly rely on 

scavenging the garbage have engaged in a total disagreement with the planners 

regarding the issue. Thousands of residents (children, women and youths) from these 

settlements rely on the dumpsite for their income and food (Babs-Shomoye & Kabir, 

2016). Therefore, since decommissioning Dandora dumpsite will not solve the problem 

of e-waste disposal once and for all, the researcher recommends the separation of waste 

at household level for easier resource utilization and prevention of pollution after 

disposal, during collection and recycling. It also suggests regular waste collection to 

avoid creation of mini dumps in residential areas; and adequate support for research 

and popularization of adoption of appropriate and low-cost Solid Waste Management 

technologies locally available (Kenya institute of public policy and authority Kippra, 

2023). 
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2.6: Research Gap 

Most research has focused on e-waste as an issue in industrialized regions. Nonetheless, 

in the present worldwide markets, the same kind of electrical items infiltrate markets 

around the world, in developed and developing nations alike have displayed historic 

examination provides details regarding the issues creating nations look because of e-

squander, so far, few investigations have been done in Kenya on awareness and 

strategies for e-waste management in Dandora, Nairobi County. Managing waste has 

been a big challenge in Kenya and most of the e-waste ends up in landfills while others 

are recycled and properly disposed. The existing management practices related to E-

waste in Kenya are poor and have the potential to risk both human health and the 

environment 

A lack of e-waste awareness, along with poor separation and disposal systems, has led 

to e-waste being mixed with ordinary waste in dumps. It is clear that the public does 

not identify with what e-waste is and the consequences of its poor management. From 

the study by Oluoko & Mutisya (2019), private garbage dealers operate on an open 

competition, hence there is less cooperation with Municipal Authority, and this needs 

to be looked at by the overall waste management. In addition, there is need to involve 

public support so that they are able to be separating, recycling, reusing and minimizing 

waste and this can be done through enhancing awareness levels in people and also 

reinforcing the available law (Sirage, 2022).  However, there are complains that Kenya 

has become a dumping ground for second hand electronic appliances which have a short 

lifespan Kenya institute of public policy and authority (Kippra, 2023) and the Kenya 

bureau of standards to set the limit of the years the electronic appliances should be 

imported into the country to limit the quantity ending up into the dumpsites. 
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 CHAPTER THREE: METHODOLOGY 

3.1: Study Area 

3.1.1: Location 

The study was conducted in Nairobi which is the capital and largest city of Kenya. It is 

located on coordinates: 1° 18' 13.96" Sand 36° 48' 46.79" E as indicated on Figure 3.1. 

The city has the highest population in East Africa, with an estimated urban dweller of 

about 5 million inhabitants who lived within 684 km2 (Nairobi City County, 2022). It 

is also the central hub for commercial activities and transit goods. Nairobi is also the 

heaviest consumer of Information and Communications Technology (LCT) products. 

This is because of the many commercial activities and institutions that are in Nairobi 

and use many ICT accessories. The study was specifically conducted in Dandora, 

Nairobi County, which is Nairobi's principal dumping site, Dandora which lies in 

Embakasi constituency in the Eastern Extension zone of the City of Nairobi bordering 

Kariobangi south and Korogocho regions. The site is about 10Km from the city center 

and covers about 700 acres of land. The map is shown in Figure 3.1 

 

Figure 3.1: Map showing location Dandora dump site. Source: (Geo-Information 

Science and Earth Observation Kenyatta University, 2025). 
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Figure 3.2: Lorry dumping waste at Dandora Dumpsite. Source: (Field data, 2023)  

 

Figure 3.3: A Photo of A hip of unseparated waste at Dandora Dumpsite. Source: 

(field data,2023) 

3.1.2: Climate 

Nairobi has a precipitation amounting to 745 millimeters (29.3 inches) per year: The 

winters are brief, cool, dry, and partially cloudy, whereas the dry seasons are brief, 

warm, and gloomy. Rarely is the temperature lower than 50°F or higher than 84°F; it 

usually ranges between 54°F and 81°F. (The County Government of Nairobi, 2022). 
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 3.1.3: Soils  

The soils of the county range from Alluvium and clay filled in river valleys and other 

depressions that had developed during the periods of intermittent inactivity. (The 

County Government of Nairobi, 2022) 

3.1.4: Economic Activity 

The major economic activity is in the community, social and personal services and 

professional business services sector, accounting for 52.1% of all the income generated 

in the city. This is followed by the agriculture and forestry sector, the wholesale and 

retail trade, the manufacturing sector and tourism. 

3.1.5: Selection of the dumpsite  

Dandora dumpsite, which covers more than 30 acres just outside of Nairobi, is East 

Africa's largest landfill and one of the largest in the world. Every day, 2,000 tonnes of 

unsorted and unregulated waste from the city's people and companies are deposited 

here. Dandora dumpsite in Nairobi, Kenya's Embakasi sub-county. Kariobangi, Baba 

Dogo, Gitare Marigo, and Korogocho are among the surrounding estates, and the waste 

is handled by a dumpsite that covers 30 acres. It was founded in 1977 with partly 

support from the World Bank to provide a higher standard of housing. 

It is Nairobi's primary dumping site, and the Oxygenation Ponds, which can be seen on 

satellite images, are the city's primary sewage treatment facilities. Processed water is 

discharged into the Nairobi River. Dandora is separated into five phases. The dumpsite 

is a major contributor to the region's high crime rate. The dumpsite poses an 

environmental risk. The burning of rubbish at night might cause serious health 

concerns. Houses near the site are filled with smoke, making it difficult to breathe 

(United Nations Environmental Programme (UNEP), 2018). 

3.2: Study design 

This research employed a survey research design- to provide further insight into the 

research problem by describing the variables of interest. Survey research design was 

preferred since this method was used for gathering data -to understand a group of 

people's thoughts, behaviors, or experiences. The design allows the researcher to collect 

data from large and diverse populations at a relatively low cost, gathering both 

quantitative and qualitative data, providing anonymity which can encourage honest 
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responses, ease of data analysis, and the flexibility to ask a wide range of questions 

about a topic, making it a valuable tool for understanding trends, opinions, and 

behaviors within a population.  The design was described in data collection using 

survey questionnaires as well as structured interviews involving responses from human 

beings as the basic analysis. The design was useful in determining the frequency 

between which the variable relationships occurred. Therefore, the design was mainly to 

give provisions of various solutions to e-waste management in Nairobi, Kenya. 

Approaches such as descriptive approach which involved photos and observation, 

within the set study area of Dandora were used.  

 

3.3: Population 

There were many other dumping sites in almost all the estates in Nairobi County 

however Dandora dumpsite was chosen because it was the largest dumping site in 

Nairobi County. The population living in the area of Dandora settlements was estimated 

as 350,000 (KNBS, 2019) and this is what was targeted for the study. The study targeted 

sampled households in the study area, e-waste 240 waste dealers and 20 recyclers 

operating in the Dandora; 4 manufacturers all randomly sampled and one county 

official who was in charge of waste disposal in Dandora, Nairobi County. The study 

target was the household heads as the baseline unit for the administration of the 

questionnaires. 

3.4: Sampling Procedure 

The study employed Simple random sampling to get at a sample size from the Dandora 

resident’s households depending who had owned a mobile phone and radio for at least 

three (3) years and disposed at least one of the electronic appliances; Mobile phone, 

Radio, Television and Computer qualified to participate in the study. Only one member 

of the household, preferably the head, was requested to provide information. Simple 

random sampling was then used to handpick the people who carried out the informal 

practices of recovering e-appliances from solid waste dumping sites. Dandora dumpsite 

is divided into 5 phases including: Kariobangi North, Dandora Area I, Dandora Area 

II, Dandora Area III, and Dandora Area IV. The sample size of 328 household was 

divided equally in each of the five phases having 66 respondents who were served with 

the questionnaires to fill. Convenience or purposive sampling was employed to select 

respondents who were deemed to give the required information.  
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3.5: Sample Size 

The sample size was determined using Fisher (2003) formula. 

  n =Z2 pq/d2 

Where, 

n = the desired sample size (if the target population is > 10,000). 

Z = is the standard normal deviate at the required confidence level. 

p = is the proportion in the target population estimated to have characteristics being 

studied 

q = 1-0.31 = 0.69. 

d = the level of statistical significance set = 0.05 

Z = Assuming 95% confidence interval Z = 1.96 

n = 1.962 (0.31) (0.69)/0.052  = 328 households 

3.6:  Instruments 

Questionnaires consisting of open-ended and closed items was administered to the 

household heads. A questionnaire was chosen primarily because of the research design 

chosen (exploratory survey design) and the information and the expected data sought 

by the study.  The questionnaire contained items obtained from independent and 

dependent variables which largely influenced decisions about awareness of e-waste 

disposal and proper management compared to age, gender, education level and other 

socio-economic components of the households.  Five phases were used to deploy the 

household questionnaires (appendix 1), where participants were chosen using a simple 

random sampling. A digital camera was used to picture images of sites visited.  

3.7: Data collection Procedure 

Questionnaires were used to collect quantitative data that was administered to the 

selected respondents who filled them in. They were established to solve all individual 

objectives and questions.   Structured also known as closed-ended, and unstructured 

also known as open-ended items were both included in the questionnaire. Unstructured 

questions gave the respondent entire flexibility to answer the question in their own 

words, whereas structured questions contained a list over all potential answers from 

which the respondents choose the one that better defined their position. The test for 

validity was done by giving data collection instruments to experts (university 
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supervisors) to go through them and who then later discussed the questions therein 

ensured reliability.  

The study used 2 focus groups consisting of ten people in each of the 5 locations 

identified.  Each of the focus group consisted of male, female and the youth above 18 

years mostly waste handlers. Meeting venues and time were set and then a moderator 

of the sessions was identified to control the plenary sessions. The topics of discussion 

and questions were formulated and served early enough to avoid wasting time. The 

purpose of this group discussion was to obtain qualitative and quantitative data on solid 

waste management, effectiveness and challenges. Focused group discussions allowed 

the participants a chance to ask more challenging questions in relation to the research 

topic and others provide possible solutions to the questions asked. It gave more 

insightful opinion/ views, bridged the research gap and practices on the topic and was 

used to explore the survey results, which could not be captured statistically like local 

knowledge on solid waste collection methods and current being used by the people. It 

was also used to collect data on a wide variety of knowledge and terminologies used in 

a topic of interest and enabled the process to be managed more smoothly (Nyumba, 

2018). 

3.8: Data analysis  

Analysis of data was done for both research types of quantitative and qualitative data. 

Quantitative data was analyzed using SPSS version 20, developed particularly to handle 

data and produce statistics. This showed cause and effect, i.e., the relationship between 

dependent and independent variables. Descriptive statistical techniques like mean, 

mode and median summarized the data while inferential statistical this value (α=0.05) 

was chosen because of the sample size which was adopted from the figures calculated 

on the basis of 0.95 level of confidence.  

Qualitative data took into consideration the attitudes and feelings of correspondences 

which were made on each issue that was being investigated. It described happenings 

thus classified and sought how each concept was interconnected to each other. Data 

under each theme was analyzed separately. Qualitative data was analyzed by organizing 

data in a way that one was able to identify themes (common, conflicting, minority). 

Qualitative data was then discussed and presented in form of narrative. The impacts 

were measured by gathering and analyzing quantitative and qualitative data about the 
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changes or effects caused by solid waste collection or initiatives often using metrics 

that reflect the degree of influence or difference made on a particular system or 

population, depending on the context and goals measured the effects of resident 

awareness campaigns on e-waste disposal. This may involve gathering data on outputs, 

outcomes, and occasionally even long-term societal effects. 

A chi-square test to examine the statistically significant relationship between two or 

more categorical variables, essentially checking if the observed distribution of data 

across categories aligns with what would be expected if there was no relationship 

between them; this test was particularly used when analyzing data presented in 

contingency tables.  

 Pearson correlation was used to measure the strength and direction of a linear 

relationship between two continuous variables, represented by a coefficient ranging 

from -1 (perfect negative correlation) to +1 (perfect positive correlation), with a value 

near zero indicating no correlation; it is commonly used to assess how two variables 

change together, assuming a linear pattern in the data 
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CHAPTER FOUR: RESULTS AND DISCUSSIONS 

4.1: Respondents  

The study covered the targeted Dandora dumping site and the adjacent estate.  

Respondents were   randomly selected from the households and the dumpsite. The head 

of the households and dumpsite workers were interviewed using structured 

questionnaire as shown in Appendix 1.The questionnaire consisted of sections on social 

demographics,  sources and types of E-waste received, the impacts of awareness 

campaigns to residents on disposal of E-waste, effectiveness of rethink, refuse, reduce, 

reuse, repair, Regift, recycle (7R strategy) use in disposal of e-waste, the effects of 

Polluter Pay’s Principle (PPP) on e-waste management actions, in what way will the 

7R strategy use affect disposal of e-waste and how the PPP affect e-waste management 

actions in Dandora. Data collected was coded and entered in an excel spreadsheet 

before being exported to SPSS for analysis. In SPSS, data was then determined and 

classified as ordinal, nominal or scaled. Graph, pie charts were drawn using excel and 

descriptive statistical analysis.  

4.2: Response Rate 

Out of 328-targeted sample respondents (328 household questionnaires for the study, 

274 answered the questionnaires. Over 90.07 % of questions representing 83.5.7% 

response rate against the target of 100% rate as indicated Table 4.1. According to Chung 

(2020). (Chung, 2020) a good survey response rate is affected by how engaged the 

respondents are with the study, and whether the survey is delivering in a way that’s 

easy for the respondent. Nevertheless, a good survey response rate range between 5% 

and 30%. While an excellent response rate is 50% or higher. According to Mugenda, 

(1999) (Mugenda O. M., 1999), a response rate of 70% and over is appropriate for 

statistical analysis. 

 However, more generally and irrespective of the type of survey, a typical survey 

response rates lie anywhere in the region between the 5% to 30% range. By contrast, a 

survey response rate of 50% or higher is usually considered to be excellent for most 

cases. on the higher end of the scale which is likely driven by high levels of motivation 

to complete the survey, this could be because of a strong personal relationship between 

the customer and business (Cleave, 2022). 
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Table 4.1: Response Rate 

Responses  Questionnaires Total 

n % n % 

Received Responses 274 83.5 328 100 

Not Received  54 16.4 54 16.4 

N 328 100 328 100 

Source: (Field data, 2023) 

4.3: Descriptive Statistics  

This section presents the demographic characteristics of the respondents Dandora. The 

main demographic characteristics of the respondents includes age, gender education, 

marital status. 

4.3.1: Age of the Respondent  

A total of 274 household heads were visited during the research and 10 interviews, 

though the sample size was 328 household heads, 274 were reached by the study. The 

questionnaires were filled by the household head or any other person within the 

household identified by the household head. Among the respondents (n=274), 149 were 

male (45.4 %), while 124 were women representing (37.8%). Majority respondents 

were between 25-40 years. This could be attributed to the fact that this age group 

consists of the youth who are active sections of society and might have easily been 

reached by the study. Further, the area consists of households which are very expensive 

and which the youth can afford. The mean age for the males was 31.67 while for the 

females was 30.55 years the oldest was 61 years, while the youngest was 18years. The 

range was 43 years, while the mean age for both genders was 31.11 years (stdev ± 

6.704) (see Table 4.2) 
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Table 4.2: Age distribution of respondent farmers  

 Range 

Minimu

m 

Maximu

m Mean 

Std. 

Deviation 

Skewness Std. 

Erro

r 

Age 43 18 61 31.11 6.704 .195 .145 

Gender        

Male 149       

Female 124       

N 274      

Source: (Field data, 2023) 

4.3.2: Age and Gender Distribution  

Age distribution was further grouped in 10 years to assist in determination of 

respondent age by gender as presented in Figure 4.1 

 

 

Figure 4.1: Gender-Age distribution of respondents. Source: (Field data, 2023) 

The mean age for the female respondents (n=124) was 30.67 years (stdev ± 10.33) while 

that of male (n= 140) was 31.67years (stdev ±8.77). Although the difference in age was 
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not statistically significant, (F-Test, df2, F=0.844, P=0.41), men appeared slightly older 

than women in the sampled population. When grouped in 10 years categories, men were 

more in all the age groups. This can be attributed to the fact that they were easily 

reached by the study due to their mobility while vending for their families. The results 

agree with Omoah et al., (2023) study findings which show that women solid waste 

workers were denied access to training programs on the use of tricycles (one of the 

methods of collecting and transporting solid wastes) on the basis that it requires 

physical strength. In traditional African societies there is division of labour based on 

gender. This seems to have affected the presence of more female labour in solid waste 

management also this gender difference was not only limited to the domestic space but 

also the public spaces (Omoah, 2023). 

4.3.3: Education and gender cross tabulation 

Education forms an integral part of the society where we belong whether formal or non-

formal. Education helps to eradicate poverty hunger and gives people a chance to live 

better lives. It was necessary to examine this variable in relation to gender to find out 

their relationships and relate to other variables under investigation in the study. 

Education was classified in five levels (1-5) from none, Primary, secondary, college 

and university. The results of distribution of gender and education is presented in Table 

4.3 

Table 4.3: Education and gender 

 

Education None  Primary Secondary Tertiary University Total 

Gender Males  51 76 7 15 2 151 

Females 36 63 10 11 3 123 

Total 87 139 17 26 5 274 

 

 Source: (Field data, 2023) 
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Figure 4.2: Education and gender. Source: (Field data, 2023) 

From Figure 4.2 it is noted that both male and female had obtained primary and 

secondary education. Only 87 respondents 51 males and 36 females did not have formal 

education. 31.7% of the study respondents had not received any education from any 

source on managing e-waste, which may be detrimental to curbing the problem in 

Dandora dump site and other regions across the county. To further explore the link 

between gender and level of education, data analysis was done using Spss (Chi-square) 

(p≤0.05). Results show no significant differences in education levels between male and 

female respondents as presented in Table 4.4. 

Table 4.4: Chi-Square Tests 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance 

(2-sided) 

Pearson Chi-Square 35.630a 8 .000 

Likelihood Ratio 9.693 8 .287 

Linear-by-Linear 

Association 
2.654 1 .103 

N= 274   

 

Source: (Field data, 2023) 
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4.3.4: Education and Age  

Further the study sought to determine the relationship between Gender and level of 

education by use of Chi-square. The data obtained was analyzed and results showed 

there was a highly significant association of (0.000) (p=0.05) and a weak positive 

relationship between age and education as shown in table 4.4 above. These results are 

attributed to the youthful population (18-45 years) among the sampled population  

4.3.5: Marital status  

Marital status is an important variable in the management of families and farmlands. It 

is considered as a foundation of the society, family responsibility and commitment in 

any given community. 

 

 Figure 4.3: Marital status. Source: (Field data, 2023) 

Results of the marital status Figure 4.3 above shows that most of the respondents 

51.1% were married, followed by those who were single at 31.8%. The reason for 

studying the marital status was to establish whether there was a link between marital 

status and E- waste generation and disposal. Results indicated a near perfect positive 

correction of (0.24), a significant level at the 0.01. 
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4.3.6: Education level 

It is assumed that education is obtained from schooling. Education forms an integral 

part of society whether formal or non-formal. Education helps to eradicate hunger and 

poverty and gives people a chance to live better lives. In any society, education forms 

one of the basic fabrics of that society. Education enlightens people and informs them 

aware of their rights. In this study, studying education level was important because it 

informed the research on their awareness level of E- waste and their ability to live and 

respond to the environmental challenge posed by careless handling of solid waste and 

a better life. It was necessary to examine this variable in relation to gender to find out 

their relationships and relate to other variables under investigation in the study. 

Education was classified in five levels (1-5) from none, Primary, secondary, college 

and university. In this respect therefore, the study sought to establish the respondent’s 

education level, and the results were presented in Figure 4.4  

 

 
Figure 4.4: Education level. Source: (Field Data, 2023) 

Results from figure 4.4 above show that majority 34.7 % (N=71) of the respondents 

had received secondary education, this was closely followed by those who had tertiary 

education at 25.9% (N=71). However, those who had attained University education 

supposed those who had primary education. Results show that 89.6% (N = 206) mean 

(68.66) had attained secondary level of education and could easily understand the 

concept of E-waste management. While 25.9 % (N= 68) had primary level of education 

or below with a mean of 31. The results could be attributed to the fact that the area of 
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study is an informal settlement characterized by low-income earners and the majority 

could not afford to take their children to better schools where they can receive better 

education.  

Better schools increase the opportunities of joining higher institutions of learning like 

universities, which increases their chances of higher paying jobs and a better life.  

However, the above results cannot be taken authoritatively to mean that the study area 

is dominated by people who have a secondary level of education. The results are just a 

representative of the sampled population which sometimes cannot be taken as a true 

picture of what is on the ground.  

4.4: Sources of E-waste  

Table 4.5: Sources of E-waste 

Sources of Waste Responses  

Frequency Yes Frequency No  

ICT and telecommunications 

Equipment 

202 72% 72 28% 

Office electronics 169 62% 104 38% 

Large household appliances 180 66% 93 34% 

Small household appliances 161 59% 112 41% 

Consumer equipment 134 49% 139 51% 

Medical equipment 150 55% 49 18% 

Toys/leisure/sports equipment 191 70% 82 30% 

N                                                                        274             100%      274             100% 

ICT and telecommunications Equipment (N = 202) representing 72% followed by 

Toys/leisure/sports equipment at (N = 191) representing 70% while large household 

appliances were at (N = 180) representing 66%. This could be because every year 

millions of electrical and electronic devices are discarded as products break down or 

become obsolete and are thrown away. These discarded devices are considered e-waste 

and can become a threat to health and the environment if they are not disposed of and 

recycled appropriately.  

Electronic waste (e-waste) is one of the fastest growing solid waste streams in the 

world. Less than a quarter of e-waste produced globally in 2022 was known to be 
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formally recycled; however, e-waste streams contain valuable and finite resources that 

can be reused if they are recycled appropriately. E-waste has therefore become an 

important income stream for individuals and some communities. People living in low- 

and middle-income (LMICs), particularly children, face the most significant risks from 

e-waste due to lack of appropriate regulations and enforcement, recycling infrastructure 

and training. Despite international regulations targeting the control of the transport of 

e-waste from one country to another, its transboundary movement to LMICs continues, 

frequently illegally. E-waste is considered hazardous waste as it contains toxic 

materials and can produce toxic chemicals when recycled inappropriately 

The results agree with study finding by Ajekwene et al.,(2022) that the largest portion 

of e-waste worldwide comes from the Information and Communication Technology 

(ICT) sector, a notable source of e-waste whose hardware incorporates a variety of 

electrical components. This is due to the ICT division's growth, which has increased 

the use of electronic equipment tremendously and led to regular upgrades of these 

devices, which has caused a faster rate of out-of-date, high-quality ICT hardware. Users 

and consumers are being forced to discard their outdated devices due to these upgrades, 

which adds massive amounts of electronic garbage to the already heavy waste stream.  

4.5: Level of awareness of the respondents on E-Waste 

4.5.1: Knowledge of Electronic Waste 

Further, the sought the respondent’s opinion on whether they had knowledge on what 

E-waste was. This knowledge was important because it formed the basis of the E- 

waste generation management and better ways of managing it. Data was obtained, 

analyzed and presented in Figure 4.5  
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Figure 4.5: Knowledge of Electronic Waste.    Source: (Field Data, 2023) 

From Figure 4.5 above results show a majority of 85% had a knowledge of electronic 

waste, while 15% indicated that they had no idea of electronic waste. This result could 

be because of the education level of the respondents 89.6% (N = 206) shown in (fig 4.4 

above). This forms a strong basis for future e-waste management in homes and the area 

Integrating waste management education into the school curriculum is an excellent 

strategy to promote attitudes about garbage reuse and recycling, particularly teaching 

children about the causes and effects of waste disposal and emphasizing the need of 

waste prevention, reuse, and recycling. Campaigns have engaged local communities 

through workshops, seminars, and public campaigns to raise awareness of e-waste 

concerns, promote the circular economy, and underline the significance of safe disposal 

techniques and recycling. 

4.5.2: Hazardous chemical in E-waste 

The knowledge of electronic waste should not be limited to knowing them alone but 

also should include other components in the electronic waste like types and chemical 

substances that might be in them and their effects on soil, air and water. The study 

further sought the respondent’s perception of whether electronic waste has hazardous 

substances. Responses were obtained analyzed and results presented in Table 4.6  

Table 4.6 Hazardous chemicals in E- waste 

85%

15%

Yes

No
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 Frequency Percent 

 Yes 235 85.8 

No 39 14.3 

Total 274 100.0 

 

Source: Field Data, 2023 

Results from the above table show that majority of the respondents 85.8% understood 

that some of the electronic waste have hazardous chemical substances in them while 

14.3% said they were not aware. These substances they said could be poisonous when 

they come into contact with their bodies or we breathe polluted air, animals when they 

drink water contaminated with these chemicals eaten or soils when it rains. The results 

are in line with similar results by a study De Rosa et al., (2023) (De Rosa, 2023). 

According to the American Environmental protection agency (EPA). 1976, the United 

States  Congress defined the term ‘hazardous waste’ in the Resource Conservation and 

Recovery Act (RCRA), an amendment to the Solid Waste Disposal Act of 1965, as  

A combination of  or solid waste is  which because of its concentration, quantity or 

chemical, physical, or infectious characteristics may;  (a) cause or significantly 

contribute to an increase in mortality or an increase in serious irreversible, or 

incapacitating reversible, illness; or (b) pose a substantial present or potential hazard 

to human health or the environment when improperly treated, stored, transported, or 

disposed of, or otherwise managed. 

 4.5.3: Awareness of E-waste separation in the area 

Further on awareness it was important for this study to find out besides awareness of 

electronic waste and the chemical composition found in the waste whether the 

respondents went a step further.  
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Figure 4.6: Awareness of E-waste separation in the area. Source: (Field Data, 

2023) 

Results on (Figure 4.6) electronic separation shows that 63% (N= 172) of the 

respondents indicated they were aware of the separation of electronic waste, while 37% 

(N=102) said they were not aware. This percentage of those who are not aware of waste 

separation who include people in the study area who live in places where waste 

separation is not common, people from rural areas where information is scarce, older 

generations who might not have been exposed to the idea at a young age, people with 

low literacy levels, or people who are not actively involved in environmental issues in 

other words, anyone who is unaware of the advantages and procedures of separating 

waste into various categories for recycling or appropriate disposal is big and more 

education should be rolled out to the residents to make them aware. Most of the garbage 

generated in the houses of collected and put into garbage dumpsite. In this respect the 

community should be educated on the idea of separating waste at the household level 

to ensure the management of solid waste in the dumpsite and the country. Separation 

of garbage in the household helps in putting the biodegradable and degradable waste 

aside. It can also help houses, especially in rural areas, to use the degradable waste in 

composite to form organic manure which can later be used in their farms. The 

household can have the opportunity to select from the non-biodegradable those which 

can be recycled, reused or repaired.  
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4.5.4: Sources of Information about E-waste  

Information to any society is important because it helps society in making informed 

decisions in relation to their lives. Sources of information are classified as secondary 

sources or primary sources. In this study sources of information sought by the study 

are listed in Figure 4.7  

 

 

Figure 4.7: Sources of information. Source: (Field Data, 2023) 

Results indicated that 72.3 % said that they learned about electronic waste through 

social media showing that it was the most popular means of informing the public 

followed by mass media at 64.2%. This result can be associated with the fact that most 

of the people in the area and the country have mobile phones where they can engage in 

apps like TikTok, Facebook, WhatsApp, Instagram and twitter. As of January 2023, the 

number of people using the social media in Kenya stood at 10.5 million, marking the 

third highest volume in the study period. In contrast to 2014, the country had roughly 

three times more social media users in 2023 (Statista, 2023). Mass media instruments 

include Radio, Television, Computers and through YouTube. However, the chief’s 

baraza as a source of information recorded the highest number of those who said they 

were not aware of it with 70.8% this is significant that the chief’s Barazas as one of the 

important sources of information. Indigenous knowledge (which was practices, and 

beliefs developed by residents through interaction and experience with the 
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environment) as usual is supposed to have played a significant source of information. 

But unlike in the olden days when information was handed over to the young through 

their parents, results shows that 62.4 % while schools came in last with 49.3% (all the 

variables’ percentages worked out of 100%). 

4.5.5: Generation of E-waste in Houses 

The study sought to find out whether the respondents generated electronic waste in 

their houses. To find out whether houses generated electronic waste, responses were 

obtained analyzed and results presented in Table 4.7 

 

Table 4.7: Generation of E-waste 

 

 Frequency Percent 

 Yes  227 82.9 

No 47 17.2 

Total 274 100.0 

Sources: (Field data, 2023) 

From Table 4.2 above, 82.9% of the respondents agreed that they generated electronic 

waste in their houses and added to the list the sources of e-waste. This is because of the 

influx and uptake of cheap and user-friendly electrical appliances for domestic uses in 

the country and the area of study especially from China and India. Also, the importation 

of used (second hand) electrical appliances, mostly from Europe and America which 

are short lived has compounded the problem in the country. Every year millions of 

electrical and electronic devices are discarded as products break or become obsolete 

and are thrown away. These discarded devices are considered e-waste and can become 

a threat to health and the environment if they are not disposed of and recycled 

appropriately. 

4.5.6: Sources of E- Waste 

Further, besides generation of electronic waste from households in the study area, the 

study explored other sources of E-waste. Data was obtained, analyzed and results 

presented as shown in Figure 4.8  
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Figure 4.8: Sources of E- waste. Source: (Field Data, 2023) 

Results indicate that the majority of 52.6% of the electronic waste is from the private 

sector. Government offices 50.7% where the rest of the sources were distributed in other 

variables (all percentages worked out of 100% in all variables). This is because most of 

the electronic appliances are found it private sectors and in government offices who 

doubles as the biggest importers of the same. The results are contrary to the expectation 

that home appliances could have produced the highest percentage because of the spread. 

The study was limited to a specified area and if it could have been in wider coverage 

including the rural areas, probably the results could have been different. The above 

results agree with similar study done by Ankit et al., (2021) showed that the highest 

composition of e-waste consists of washing machines, dryers, vacuum cleaners, air 

conditioners, coffee machines, irons, etc., is about 30%, computers, printers, 

telephones, CD, DVD, hi-fi sets fax and refrigerators 20% (Ankit, 2021).  
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Figure 4.9 A photo of electronic E-waste dumped at the Dandora dump site 

Source: (Field data, 2023)  

 

 

Figure 4.10 A photo of solid waste handlers at the Dandora dump site. Source:  

(Field data, 2023)  
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Figure 4.11: A photo of researcher with research assistants during data 

collection at the Dandora dump site. Source: (Field data, 2023)  

4.5.7: Implementation of waste Management policies 

The management of E-waste requires a holistic approach from all sectors of society, 

from international, government, private to personal effort. In this respect the data was 

obtained, analyzed and results presented in table 4.8 

Table 4.8: Implementation of waste Management policies 

 Frequency Percent 

 Yes 108 39.3 

No 166 60.7 

Total 274 100.0 
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Results show that 60.7% of the respondents agreed that government policy in 

connection with electronic waste and which is in existence was not implemented in the 

area. This is because the sectors concerned lacks enough labour force and finances to 

enforce the policies. Again, the country has not sensitized the public enough on 

electronic separation, management and disposal. This makes it difficult to sort the 

garbage when it arrives at the dumpsite. Coupled with this, some of the dumpsites in 

Kenya are controlled by cartels who are not well educated to manage the dumpsites 

making it difficult for organizations wishing to better manage the sites. In an effort to 

address poor solid waste management, NEMA developed some minimum requirements 

as a baseline for implementation by the Counties. This included designation, securing 

and manning of the disposal sites, promotion of efficient collection and transportation 

of waste (National Environment Management Authority, Kenya (NEMA), 2014). 

 

4.6: Impacts of awareness campaigns to the residents on E-waste Disposal  

4.6.1: Awareness of methods of handling E-waste 

Awareness of methods of tackling a problem is important in making an informed choice 

on the best solutions. The study collected data on the respondent’s awareness 

specifically on methods of handling E- waste. This is especially when a gadget cannot 

be reused recycled or recovered.  The data obtained was analyzed and presented as in 

Figure 4.12  
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Figure 4.12: Awareness of methods of handling E-waste. Source: (Field Data, 

2023) 

Figure 4.10 above gives results on the awareness of methods of handling electronic 

waste. 56 %. The results are supported by education levels in the area. Again, the study 

area being a dumpsite area, most of the youth find their livelihood from the dumpsite 

and gain knowledge as a result of their daily involvement in the dumpsite therefore they 

seamlessly become aware of methods of handling e-waste. Studies done by Adeel et 

al., (2023) agree with the above findings and the necessity of creation of more 

awareness and highlighted the lack of a comprehensive studies on consumer’ awareness 

of e-waste and its disposal practices in most developing nations, mainly in Africa and 

south Asia.  This poses a great need for more research to explore and enhance awareness 

on e-waste and its disposal practices to get the specific information to the handlers, 

while the in-depth results, would be beneficial in forming the policies needed. Hence, 

the present study explores the respondent’s awareness of e-waste and the factors 

hindering e-waste disposal (Adeel, 2023). Raising public awareness of e-waste is 

crucial for driving behavioral changes and encouraging responsible disposal. Educating 

young people is especially important since they may be influential in encouraging 

sustainable behaviors and shaping their communities. Engaging youth in e-waste 

management initiatives promotes environmental stewardship, green job creation, and a 

sustainable circular economy that includes resource efficiency, refurbishment, repair, 

56%

44%

Yes

No



44 
 

recycling, reverse engineering, and component recovery. This information is being 

disseminated to households. Increased levels of awareness and knowledge among 

consumers will play a significant role in reducing e-waste, help manage e-waste 

dumping, and improve recycling strategies (Almulhim, 2022) 

4.6.2: Methods of disposing E- waste 

Electronic waste or e-wastes are materials produced from irreparable electronic gadgets 

such as a computer, laptops, mobile phones etc.  These items are sometimes disposed 

off by burying in landfills or through incineration. Data was obtained analysed and 

presented in Table 4.10 

 

Table 4.10: Methods of disposing E- waste  

Ways of disposing of E- Waste  Frequency Percentage  

Landfill  132 48.2 

Dispose with General Waste 161 58.8 

Storage 162 59.1 

Repair  182 66.4 

Donation  205 74.8 

Incineration  145 52.9 

N= 274 Each out 

of 274 
100 

 

4.6.3: Environmental effects of E-waste disposal  

The study further sought to explore the effects of careless e-waste disposal to the 

environment especially when e-waste material is exposed to excess heat, toxic 

chemicals are released into the air damaging the atmosphere. Respondent’s responses 

were obtained and analyzed and results recorded as shown in Table 4.11  

Table 4.11: Environmental effects of E-waste disposal 

Effects of E-waste on the 

Environment 

Frequency Percentage  

Accumulates in the environment 218 79.6 

Poisons soils 204 74.5 

Pollutes the air  181 66.1 

Poisons Water  181 66.1 

Harmful to living things  201 73.4 

N= 274 Each out 

of 274 

Each out of 

100 
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Majority of the respondents, 79.4% agreed that e-waste accumulated in the atmosphere 

and harms the environment. The results seem to be almost in unison that E-waste is 

dangerous, and solutions needs to be found to avert the eminent danger of waste 

disposal.   

 

Similarly, a study done by Geneva environmental networks found out that E-waste can 

be toxic, not biodegradable and accumulates in the soil, environment, air, water and in 

the bodies of living things. For example, acid baths and open-air burning are used to 

recover valuable materials from electronic components that usually release toxic 

materials leaching into the environment. Also throwing away an old cell phone might 

not seem very impactful to the environment at the time, but most e-waste will end up 

directly into a landfill. Once in a landfill, this waste can lead to lead, mercury, lithium, 

cadmium, and other toxins in the air, soil, and water (UNDP, 2023).  

4.6.4: Solutions of Reducing E-Waste Generation in Kenya.  

Globally the rapid advances in technology and the shifting tastes of consumers on 

electronic gadgets have brought about new challenges in the manner in which the 

disposal of these gadgets is being managed. The number of people using electrical 

appliances Kenya have also drastically increased. This has pushed many researchers to 

find solutions to the ever-increasing generation of e-waste. The study sought data from 

the respondents and presented it in Table 4.12 

Table 4.12: Solutions of Reducing E-Waste Generation in Kenya. 

Ways of reducing E- Waste generation  Frequency  Percentage  

Donate or Sell Working Electronics. 167 60.9 

Consume Less. 134 48.9 

Use Your Old Mobile Phone for Music 

or GPS. 
216 78.8 

Recycle via a Retailer. 182 66.4 

Check E-Cycling Centers in Your State. 154 56.2 

Organize Your Electronics. 223 81.4 

Know Your State's Laws About Battery 

Disposal 
202 73.7 

N= 274 Each out of 274 Each out of 100 
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Results shows that 81.4% didn’t want to organize their electronics which is done to 

describe the manner in which electronic transformation of organizations is done in line 

with today's Internet era, while 78.8% of the respondents did not believe using an old 

mobile phone for playing music of GPS was a good idea. This is because of the rapid 

advancement in technology where the new mobile phone comes with modern 

application technology abreast with customer needs.  Again, mobile phones released 

years ago have run outdated versions of iOS or Android which means they often don't 

have critical security updates that can keep you and your data safe from prying eyes. a 

study done by Geneva Environmental Network. (2022). found out that most people 

wish to have control over activities in their mobile phones and feel threatened by new 

technology which they don’t understand.  Additionally, many elderly people feel 

overwhelmed by the new technology and regard the things in their homes as extensions 

of their tools, identity and symbols and prefer maintaining them instead of disposing 

them. Their style and taste probably molded when they were middle age. The older 

generation are not in the vanguard in respect to taste, consumption and trends on the 

contrary Geneva Environmental Network. (2022). 

 4.7: Effectiveness of 7R strategy on e-waste management actions (Ranking) 

Further, the study explored the effectiveness of the 7Rs as one of the methods used in 

in E- waste management through a ranking scale where the respondents were expected 

to rank the multiple choices provided in the questionnaires. Data was obtained from 

their responses and presented as shown Figure 4.13 
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4.7.1: Awareness of 7Rs among the respondents  

 

Figure 4.13: Awareness of 7Rs among the respondents. Source: (Field Data, 2023) 

 There was a strong consensus of the respondents reached by the study on whether they 

were aware of 7Rs strategy as an effective way of managing E waste in the area. 86% 

agreed that the application of reuse, recover, repair, recycle, regift, and rethink and 

refuse can offer a quick and reliable approach to waste management. This level of 

awareness can form a strong base for the implementation of the government policies on 

E-waste management in most county government dumpsites, particularly Dandora 

dumpsite the Biggest in the country.  A study done by the electronic file organization 

found out that public awareness of the appropriate solid waste management practices 

that is the was the starting point for and fundamental ingredient of a sound resource-

efficient and material-cycle society. It forms the basis of public capacity, which 

empowers the public to undertake actual actions of each element of the 7Rs. Such 

actions consequently become the inputs for the advancement or “performance” of 7Rs 

for a sound material-cycle society. Local and Central governments, entrepreneurs, 

environmental NGOs, mass-media, and others should all be involved in creating 

awareness because they influence public awareness through their practices, policies, 

and operations, which as a whole lead to “capacity development” (Abdulaziz,2022). 

This is portrayed in Figure 4.13. on how public awareness and the related actions can 

be increased forms the focus of this factsheet 

86%

14%

Yes

No
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4.7.2: Effectiveness of 7R strategy on e-waste management actions (Ranking) 

Table 4.13: Effectiveness of 7R strategy on e-waste management actions  

7 Rs Frequency Percentage  

Recycling 229 83.6 

Reuse 200 73.0 

Reduce 163 59.5 

Repair 196 71.5 

Re-gift 94 34.3 

Refuse 75 27.4 

Recover 87 31.8 

N= 274 Each out of 

274 
Each out of 100 

 

There was a strong consensus of the respondents reached by the study on whether the 

7Rs were an effective way of managing e-waste in the area. 83. 6% agreed that the 

application of recycling can offer a quick and reliable approach to waste management. 

The result could be because of the slow uptake of the e-waste by most companies 

dealing with e-waste materials from those wishing to dispose them, separation, repair 

and reintroduction of the same to the market in what is now gaining speed the circular 

economy. Similarly, the collection of solid waste in the country is done in an up-hazard 

manner by either street boys or chain of organized cartels. Electronic waste (e-waste) 

is one of the world's most rapidly rising solid waste streams (1). Less than a quarter of 

the e-waste produced globally in 2022 was known to be formally recycled; yet, e-waste 

streams include valuable and finite materials that can be repurposed if properly 

recycled. As a result, e-waste has become a significant source of cash for both 

individuals and communities. People in low- and middle-income countries (LMICs), 

particularly children, face the greatest risks from e-waste due to a lack of suitable rules, 

enforcement, recycling infrastructure, and training. Despite international legislation 

aimed at controlling the transit of e-waste from one country to another, transboundary 

movement to LMICs persists, often illegally. E-waste is considered hazardous waste 

because it includes poisonous elements.  

E-waste is considered hazardous waste as it contains toxic materials and can produce 

toxic chemicals when recycled inappropriately. Many of these toxic materials are 

known or suspected to cause harm to human health, and several are included in the 10 

chemicals of public health concern, including dioxins, lead and mercury. Inferior 

recycling of e-waste is a threat to public health and safety. Most of the e-waste handlers 
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do so without proper personal protective equipment they use bare hands (World health 

organization (WHO) 2024). 

Most of the useful e-waste ends up being heaped up somewhere in the hope of selling 

it in future increasing the chances of more emissions into the atmosphere, air, soil or 

even in water as the sun strikes them. Similar studies done by NEMA in its vision 2030 

plan strived to develop a strategy which will assist institutions, and the public involved 

in a 7R oriented society, by Reducing; Recycling; Rethinking, Re-using; Repairing, 

Refusing, and Refilling their waste. The main guiding principle on the National Waste 

Management Strategy is ZERO WASTE PRINCIPLE which treats waste as a resource 

that can be harnessed to create employment, wealth and reduce pollution of the 

environment (NEMA, Vision 2030). 

4.7.3: Benefits of using 7Rs in E-Waste Management 

Besides effective management of the 7Rs in e-waste management, it can also help in 

reducing the number of materials people buy and use, recycle product and reusing items 

and packaging, all these actions are significant in reducing our environmental impacts 

and help us achieve a “circular economy”. The study therefore sought to find out the 

benefits of using the 7Rs as a strategy of managing the environment. Data was analyzed 

and results presented as in Table 4.14 
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Table 4.14: Benefits of using 7Rs strategy 

 Frequency  Percentage  

Green House Gas (GHG) reduction through energy 

efficiency and resource efficiency and can reduce the 

Carbon Dioxide (CO2) emission. 

227 82.8 

Techniques adaptation, employment and job creation. 217 79.2 

Production of organic gas from bio-degradable wastes 215 78.5 

Attracting foreign direct investment through emission 

reduction credits and pollution reduction and other 

environmental benefits 

217 79.2 

Prevent pollution and enriches soil condition and can 

provide a healthy environment to the people of the cities 
230 83.9 

Would be economically profitable as it will generate 

reusable power and energy 
223 81.4 

 Each out 

of 274 

Each out of 

100 

 

Results shows a general consensus on all the variables examined the benefits of 7Rs to 

the environment in the area of study with majority of the respondents 83.9% agreeing 

that the strategy enriches soil condition and prevents pollution. This in turn creates a 

health and cleaner cities for the inhabitants. This was closely followed by 82.8% of 

those who said that the strategy reduces the production of Green House Gas (GHG) 

through adoption of energy efficiency and resource efficiency domestic appliances 

which reduce the Carbon Dioxide (CO2) emission. The above results are in line with 

HSBC report which urges all environment and government stakeholders to make sure 

they are promoting recycling across all sectors. Business can increase their monetary 

returns if their waste or trash is treated rightly. This can be done by collaborating 

with waste management agencies, one can recycle and reuse waste instead of buying 

new products. Most governments are giving state tax credits and incentives that are 

available for businesses who’ are willing to adopt clean energy solutions like the use of 

solar, wind or geothermal energy that is going green. In reality making electronic waste 

(or e-waste) disposal clean and sustainable across the country helps to prevent e-waste 

contributing to environmental degradation by collecting waste and spreading awareness 

on more sustainable methods to dispose e-waste (HSBC, 2023). 
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4.8: Effects of Polluter Pays Principle (PPP) on waste management 

4.8.1: Knowledge of polluter pays principle 

 The knowledge of the 'polluter pays' principle helps people to know their rights like 

those who pollute the environment should bear the cost and responsibility managing it 

to lessen the damage brought about by pollution to the environment and human health. 

Figure 4.14 the respondent’s opinion in connection to their awareness  

 

 

 
 

Figure 4.14: Knowledge of polluter pays principal. Source: (Field Data, 2023) 

 

Majority 72.3 % of respondents indicated they were aware of the PPP principle This 

can be interpreted to mean that the respondents are aware that absolute liability for harm 

to the environment does not only apply to them but extends to other polluters and not 

only to compensates the victims of pollution but also the cost of restoring the 

environmental degradation. The principle can be used in allocation of costs of pollution 

and the control measures to encourage the rational use of scarce environmental 

resources. It also helps in avoiding the distortions in investments and international 

trade.   

The above results agree with a report by the International Center for Sustainable 

Development IISD (2022) that the cost measures should be reflected in the cost of 

services and goods that causes consumption and production of goods. however, despite 
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these seemingly straightforward applications of the PPP and positive advances made in 

this principle, the polluters should be made to pay for the environmental harm they 

cause by taking on the costs of preventing pollution and the control measures 

nonetheless its uses in contemporary international environmental law shows there still 

exists considerable ambiguities and uncertainties. Unlike the principle of common but 

differentiated responsibilities (CBDR), the Polluter pays Principle refers to economic 

reparations from those responsible for environmental harm which is an issue of 

individual responsibility rather than state responsibility. 

Therefore, the PPP helps to establish a mechanism to reduce environmental degradation 

but does not help in determining who the polluter is. Unsurprisingly, few organizations 

or people dare to step forward to claim the title of “the polluter.” This lack of clarity on 

who makes up the connections of the chain of polluters is the reason why the PPP has 

found its way into regulations of some countries, particularly those in the European 

Union. These countries have not uniformly been incorporated into the universal 

international agreements, which would require all countries enforce its rules (ICSD, 

2022) 

4.8.2:  Application of polluter Pays Principle in the area  

The polluter pays principle is a relatively new concept to most African countries. In 

Kenya, the concept is currently gaining popularity with the effects of climate change 

being felt far and wide across the country. The sought respondents’ opinions on 

whether they were aware of polluter pay principle. Data obtained was analyzed and 

presented as shown  
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Figure 4.15: Application of polluter Pays Principle in the area. Source: (Field 

Data, 2023) 

From the above Figure 4.15, results show 51 % of respondents believe that the 

application of the polluter pays principle can work in the country and the area of study 

if the law enforcement agencies act swiftly on polluters of the environment. However, 

49 % were of the contrary opinion that the principle is simply on paper and cannot work 

in the country because of the systemic corruption in almost all sectors. Since One 

specific application of the PPP consists in adjusting these taxes or fees which are in 

conformity with domestic law, to cover more entirely the cost of certain exceptional 

measures to control and prevent accidental pollution in specific hazardous installations 

which are occupied by public authorities, the principle can be applied to specifically 

target greenhouse gas emitters through a so-called 'carbon price'. This sets a charge on 

the emission of greenhouse gases that are equivalent to the corresponding potential cost 

caused through future climate change, forcing emitters to internalize or take on, the cost 

of pollution 

The findings concur with the results of study done by London School of Economics 

(2022) which found that the ‘polluter pays’ principle is the commonly accepted practice 

that sates that those who pollute should bear the costs of managing the pollution they 

cause and should prevent damage to the environment and human health. For instance, 

a factory that produces a potentially poisonous substance as a by-product of its activities 

Yes
51%

No 
49%

Yes

No
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should be held responsible for its safe disposal. The PPP is part of a set of broader 

principles to guide sustainable development globally (formally known as the 1992 Rio 

Declaration). The principle underpins most of the regulation of pollution affecting 

water, land and air. Pollution is defined in United Kingdom law as contamination of 

water, land and air by potentially harmful or harmful substances. - (London School of 

Economics, 2022). 

4.8.3: Benefits of application of Polluter Pays Principle  

It has been argued that the application of PPP economically promotes efficiency; 

promotes harmonization of international environmental policies and legally, it 

promotes justice and defines the method of to how to allocate costs within a state. 

Table 4.15: Benefits of application of Polluter Pays Principle 

Benefits   Frequency Percentage  

Economically, it promotes efficiency 
220 80.3 

Legally, it promotes justice 200 73.0 

It promotes harmonization of international 

environmental policies 
176 64.2 

It defines how to allocate costs within a state 143 52.2 

Focuses attention on the implications of waste 

generation 
169 61.7 

Provides a direct economic incentive for waste 

prevention Recover 
171 62.4 

Ensures that the waste management costs arising 

during the life of a product are included in the price 

charged to consumers 

202 73.7 

 

Results from Table 4.15 shows that majority 80.3% ( N= 220) of the respondents 

believed that the application of the PPP has an economic benefit of promoting 

efficiency in the production sector followed by 73.0% (N=202) saying that the principle  

has a legal benefit of promoting environmental justice and international justice by 

forcing the international community to honor the multilateral environmental 

agreements which aims at making the environment a heaven for the future generation 

by controlling Greenhouse gas emission to acceptable 1.5. Also, Effective waste 

management can help reduce costs through methods like source reduction, optimizing 

recycling processes, and composting organic waste. Implementing these strategies 

leads to substantial financial and environmental benefits.  Degrees Celsius pre- 

industrial era. However, though there are enormous benefits of application of PPP, the 
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application is faced with enormous challenges like some industries hide the fact that 

they are directly responsible for pollution and the administration cost of trying to locate 

the polluter may be very expensive. Still some types of environmental pollution may 

sometimes be horrific and long-lasting. Calculation of the cost to pay for the 

environmental damage may require government agencies or authorities to force them 

pay the full social cost. (Economic help, 2017). 

4.8.4: Disadvantages of polluter pays Principle  

Industrial facilities may also try to hide the fact that they are responsible for a pollution 

event. Administration expenses spent to identify the polluter, and hold them to account, 

may also be considerable. Some types of environmental pollution are long-lasting and 

horrific. Drinking water and sewage treatment services are subsidized and there are 

limited mechanisms in place to fully assess polluters for treatment costs. The ppp can 

be effective in eliminating the continued degradation of the environment. The principle 

places a fee on emission of greenhouse gases that equals the cost incurred by the 

environment. Thus making polluters bear the cost that was otherwise borne by others. 

This principle aims to ensure that polluters bear the costs of their actions and encourage 

sustainable development practices globally (Earth and Planetary Sciences, 2025). 

4.8.5: Success of E-waste management Campaigns  

E-waste campaigns through the media and other forums have helped to minimize 

greenhouse gas emissions: Recycling electronic waste lowers greenhouse gas emissions 

from raw material extraction and production. Resource Recovery: Recycling allows 

valuable metals such as gold, silver, and platinum to be recovered from electronic 

recyclables. Proper waste management can help to reduce pollution, prevent disease 

transmission, and conserve natural resources. It can also generate job opportunities and 

stimulate the local economy. Improper waste management has a serious impact on both 

the environment and human health. Waste that is not disposed of properly can pollute 

the air, water, and land, causing significant environmental deterioration. It can also 

harm animals and marine life, with a cascade impact on the food. 

Improper waste management can have a serious impact on human health. Hazardous 

waste exposure can lead to respiratory problems, skin irritation, and other health issues. 

Improper disposal of medical waste can spread illnesses, posing a serious threat to 
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public health. All these negative effects can be reduced by employing good waste 

management procedures World Health Organization (WHO), (2024) 

4.8.6: The Benefits of Effective Waste Management 

Effective waste management provides various environmental, health, and economic 

benefits. Proper waste management can help to reduce pollution, prevent disease 

transmission, and conserve natural resources. It can also generate job opportunities and 

stimulate the local economy. Recycling waste can reduce the demand for raw materials, 

save energy, and lower greenhouse gas emissions. By minimizing waste generation, we 

can lessen the demand for landfills, which can pose environmental and health risks. 

Effective waste management can also contribute to environmental sustainability. It can 

help us transition to a circular economy, in which garbage is viewed as a resource and 

reused or recycled. By implementing sustainable waste management procedures, we 

may reduce our environmental impact and contribute to a better, cleaner future (Sk, 

2022) 

4.8.7: Correlation between Gender, education and generation of E-waste  

 In this section, the study sought to find out whether there was a relationship between 

the level of education, gender and the generation of E-waste. The aim of this was to 

find out whether the level of education attained increased or reduced the amount of E-

waste generated by each individual household.  

Table 4.16: Correlation between Gender, education and generation of E-waste  

 

 Education  

Generation of 

E-          waste                         Gender 

Education Pearson 

Correlatio

n 

 -.051 .313** 

Sig. (2-

tailed) 
 .398 .000 

    -.020 

    

N 274   

 

**. Correlation is significant at the 0.01 level (2-tailed). 

Further statistical analysis gave a moderate negative correlation of (-051) (p=0.01) 

between education and generation E-waste. This result could be attributed to the 

lumping up of the waste together with the general waste (no separation) and the fact 
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that when an electronic appliance fails it has failed and education cannot bring it to a 

functioning state unless one is trained in related field. On gender and education, results 

gave weak positive correlation of (.313) (p=0.01) which was statistically significant. 

Gender and the generation of E-waste gave a weak negative correlation of (-020). This 

is gender inequality between gender and waste management and the quicker we address 

this the faster we create a more sustainable waste management sector.  

In many countries, women are traditionally responsible for managing household waste 

as part of their everyday responsibilities, hence they are more involved in domestic 

waste management and waste management services. Women generally work in the 

bottom tiers of the informal waste management business, sorting and segregating 

rubbish at dump sites. At the same time, men dominate higher-income and decision-

making positions, such as truck drivers, scrap dealers, repair shop personnel, and those 

involved in the purchase and reselling of recyclables. This reflects the gendered division 

of labor in society, but it also implies that when waste management operations are 

codified, women are frequently excluded from protections and advantages such as 

social security or higher salaries. As the trash industry modernizes and implements new. 

4.8.8: The correlation between Gender, Education and E-waste disposal 

Descriptive Statistics 

Table 4.17: Correlation between Gender, Education and E-waste disposal  

 

   E-Waste disposal 

Education Pearson 

Correlation 
 .012 

Sig. (2-tailed)  .839 

Gender Pearson 

Correlation 

 

 
-.079 

  N= 274  

*. Correlation is significant at the 0.05 level (2-tailed). 

Result from the above Table 4.17 gives a weak positive (0.12) (p= 0.05) a statistically 

significant correlation between education and e-waste disposal. This could be because 

responsible education doesn’t require expertise. People can be shown how to sort the 

e-waste and recycle or repair. Gender and e-waste disposal gave a strong negative 

relationship of (- 0.79). This is because of gender differences in solid waste 

management.  
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Table 4.18: Correlation between waste disposal and education  

 

 Education Land fill 

General 

waste Storage Repair Donation 

Incinerati

on 

Education Pearson 

Correlation 
1 .120* .162** -.003 .020 .083 .039 

Sig. (2-tailed)  .048 .007 .958 .740 .171 .522 

Covariance  .073 .155 -.005 .035 .161 .103 

Land fill Pearson 

Correlation 
 1 .424** .277** -.030 .252** .391** 

Sig. (2-tailed)   .000 .000 .621 .000 .000 

Covariance   .274 .281 -.036 .329 .701 

General 

waste 

Pearson 

Correlation 
  1 .221** .020 .228** .325** 

Sig. (2-tailed)    .000 .741 .000 .000 

Covariance    .353 .038 .470 .919 

Storage Pearson 

Correlation 
   1 .063 .364** .317** 

Sig. (2-tailed)     .301 .000 .000 

Covariance     .184 1.177 1.406 

Repair Pearson 

Correlation 
    1 .190** .156* 

Sig. (2-tailed)      .002 .010 

Covariance      .718 .805 

Donation Pearson 

Correlation 
     1 .521** 

Sig. (2-tailed)       .000 
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Covariance       2.975 

Incineration Pearson 

Correlation 
      1 

Sig. (2-tailed)        

Covariance        

N =274 

*. Correlation is significant at the 0.05 level (2-tailed). 

**. Correlation is significant at the 0.01 level (2-tailed). 
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When with other variables in e-waste disposal education showed a strong (0.162) 

positive relationship with landfill when compared with the other variables. This could 

be because of the fact that educated people are aware of the environmental impacts 

careless e- waste disposal can cause to air through emission, soil when the poisonous 

chemicals dissolve or mixes with soil or water when they dissolve in water. In this 

respect therefore the are careful when disposing them. The study sought to find the 

relationship between land fill and disposal of e-waste disposal. Results showed weak 

positive correlation (0.424) this result can be attributed to the fact that landfills act as 

recipient of solid waste including e-waste. 

When e-waste disposal with general waste was correlated with the other the other 

variables of e-waste disposal methods it showed a weak positive relationship (0.325) 

with incineration. This is because in some way the e-waste parts which are not useful 

find their way in the incinerator while others are burned together with the other general 

waste at the damp site. In most dumpsites in Kenya Dandora included, most of the not 

useful solid waste are burned that why in most dumpsites, one will notice smoke 

billowing almost daily as the waste burns this compound the problem of air pollution 

Further the study showed a correlation between storage of electrical appliances for 

prestige or future use and results obtained showed a weak positive (.364) correlation 

with donation of old, unused or unwanted gadgets to other people who need them. This 

can be as a result of the fact that some government offices discard old and unused 

electrical equipment like desktop computers, printers and scanners for other institutions 

like schools. Non- governmental organizations donate their electronic equipment’s to 

other institutions which need it. 

When repair of old gadgets or upgrading of old equipment was correlated with donation 

of unwanted gadgets results showed a weak positive relationship of (.190). This could 

be because of financial constraints facing most institutions, they prefer to repair them 

to save on the cost of buying new or refurbished equipment. They would also prefer to 

donate the equipment as earlier stated. Donation of old equipment and incineration had 

a strong positive relationship of (.521). This could be because many organizations 

might prefer to donate unwanted electrical equipment than watch it burn.  
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Table 4.19: Correlation between E-waste management and Education and effectiveness of 7Rs  

 

Awarene

ss  

Educatio

n 

Recycl

e Reuse 

Redu

ce Repair Regift Refuse  

Recov

er 

Awarenes

s 

 

Pearson 

Correlation 
1 -.051 -.094 -.043 -.068 -.073 -.032 .031 .007 

Sig. (2-tailed)  .398 .121 .479 .263 .230 .603 .607 .912 

Educatio

n 

Pearson 

Correlation 
 1 .129* .003 .207** .100 .064 -.096 -.112 

Sig. (2-tailed)   .033 .963 .001 .101 .295 .116 .064 

Recycle Pearson 

Correlation 
  1 .338** .664** .659** .151* .120* .117 

Sig. (2-tailed)    .000 .000 .000 .013 .047 .054 

Reuse Pearson 

Correlation 
   1 .405** .341** .162** .280** .290** 

Sig. (2-tailed)     .000 .000 .007 .000 .000 

Reduce Pearson 

Correlation 
    1 .658** .137* .044 .113 

Sig. (2-tailed)      .000 .024 .467 .062 

Repair Pearson 

Correlation 
      .266** .131* .153* 

Sig. (2-tailed)       .000 .030 .011 

Regift Pearson 

Correlation 
      1 .563** .459** 

Sig. (2-tailed)        .000 .000 
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Refuse Pearson 

Correlation 
       1 .736** 

Sig. (2-tailed)         .000 

Recover Pearson 

Correlation 
        1 

Sig. (2-tailed)          

N= 274 

*. Correlation is significant at the 0.05 level (2-tailed). 

**. Correlation is significant at the 0.01 level (2-tailed). 
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Further the study investigated whether there was a correlation between levels of 

education of the respondents of Dandora Dumpsite, level of awareness of e-waste 

management and the 7Rs as one of the best methods of solid waste management 

including e-waste. Statistical analysis was done using SPSS and results showed 

negative correlation between the level of awareness with all 7Rs variables except with 

refuse (.031) a weak positive correlation and recovery (.007) also a weak positive 

correlation. This could be because of the awareness campaigns done in the Dandora 

dumpsite and the country on proper e-waste management practices to ensure 

occupational safety among the waste handlers. 

When education was correlated with all the 7Rs, results showed a positive relationship 

with all the 7R variables under observation except in refuse (-.096) and recover (-.112) 

which both gave a strong negative correlation. Earlier study results showed that most 

of the respondents age was youthful therefore, most of the e-waste workers in the 

dumpsite are youthful and not much educated. Coupled with this, they use 

unsustainable technologies to manage e-waste in the dumpsite like using their bare 

hands to sort the e-waste from the other solid wastes posing a great danger to their 

health. Results of correlation with the other variables are shown in table 4.18 above. 
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CHAPTER FIVE: SUMMARY, CONCLUSION AND RECOMMENDATIONS 

5.1: Summary 

 

A total of 274 household heads were visited during the research and interviews, though 

the sample size was 328 household heads. Among the respondents (n=328) targeted 

274 were reached and out of these, majority 149 were male (45.4 %) participated in the 

study, while 124 were women representing (37.8%) participated. Majority respondents 

were between 25-40 years. The mean age for the males was 31.67 while for the females 

was 30.55 years the oldest was 61 years, while the youngest was 18years. The range 

was 43 years, while the mean age for both genders was 31.11 years (stdev ± 6.704) 

ICT and telecommunications equipment was the greatest source of E- waste in the study 

area. It was closely followed by Toys/leisure/sports, while large household appliances 

followed. This could be because every year, millions of electrical and electronic devices 

are discarded as products break or become obsolete and are thrown away. These 

discarded devices are considered e-waste and can become a threat to health and the 

environment if they are not disposed of and recycled appropriately.  

The study sought to determine the study respondents’ level of awareness and 

willingness to engage in a study on how to manage e-waste in Dandora dumpsite.  The 

study found out that proper waste disposal using the 3Rs and the 7Rs by extension can 

be critically important in minimizing the environmental problems being experienced in 

the area, country and globally.  

The study also determined an increased level of awareness among the study participants 

awareness of methods of handling electronic waste. 56 %. However, 44% of the study 

participants appeared to lack a detailed understanding and proper education of e-waste 

management. For example, 31.7% of the study respondents had not received any 

education from any source on managing e-waste, which may be detrimental to curbing 

the problem in Dandora dump site and other regions across the county. This is a major 

weakness affecting the community in the study area and local agencies in their efforts 

to deal with e-waste. Therefore, to address this issue, it is important to accelerate 

awareness campaigns to increase the level of awareness among household members on 

ways of managing e-waste.  
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The reasons that the respondents provided for disposing of electronic products included 

theft, upgrades, damage to the products and the availability of current or modern 

technologies they wanted to get. The need to match with global advance in technology 

has pushed a lot of people to discard the current electrical equipment and buy new ones, 

increasing the quantity of E-waste being generated by individual household.  However, 

the disposal of the old equipment presents an environmental challenge to people in 

Dandora, the county and the country at large, this has been exacerbated by the rapidly 

increasing population due to rural urban migration. The study found out that poor waste 

disposal methods has also increased environmental problems with majority 79.4% 

agreeing that e-waste accumulated in the atmosphere and harms the environment. The 

results seem to be almost in unison that e-waste is dangerous, and solutions needs to be 

found to avert the eminent danger of e-waste disposal, because most of the respondents 

lacked adequate knowledge of how to dispose e-waste effectively.  

The study also revealed that most participants were willing to engage in e-waste 

management with majority 80.3% of the respondents who believed that the application 

of the PPP has an economic benefit of promoting efficiency in the production sector 

followed by 73.0% saying that the principle  has a legal benefit of promoting 

environmental justice and international justice by forcing the international community 

to honor the multilateral environmental agreements which aims at making the 

environment a heaven for the future generation by controlling greenhouse gas emission 

to acceptable 1.50C pre- industrial era.  

Majority of e-waste handlers in the study area were males. This is in contrary to the 

expectations of existing literature that more female workers would be involved.  The 

same study also established there was an increased engagement of younger age 

population in informal e-waste sector. The high involvement of the youth in this sector 

indicates a higher unemployment rate in the area of study. 

Results indicate that 52.6% of the electronic waste is from the private sector. 

Government offices 50.7% where the rest of the sources were distributed in other 

variables. This is because most of the electronic appliances are found in private sectors 

and in government offices who doubles as the biggest importers of the same. Results 

show that 60.7% of the respondents agreed that government policy in connection with 

electronic waste and which is in existence was not implemented in the area. Results on 

the awareness of methods of handling electronic waste. 56 %. Majority of the 

respondents, 79.4%, agreed that e-waste accumulated in the atmosphere and harms the 
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environment. The results seem to be almost in Unison that E-waste is dangerous and 

solutions need to be found to avert the eminent danger of waste disposal. 

There was a strong consensus of the respondents reached by the study on whether they 

were aware of 7Rs strategy as an effective way of managing e-waste in the area. 86% 

agreed that the application of reuse, recover, repair, recycle, regift, and rethink and 

refuse can offer a quick and reliable approach to waste management. This level of 

awareness can form a strong base for the implementation of the government policies on 

e-waste management in most county government dumpsites, particularly Dandora 

dumpsite, the biggest in the country.  

 

5.2: Conclusion 

Results on electronic separation show that majority of the respondents indicated they 

were aware of separation of electronic waste, and said they were not aware. This 

percentage of those who are not aware of waste separation is big and more education 

should be given to the residents to make them aware. Most of the garbage generated in 

the houses is collected and put into garbage dumpsite. The study found out separation 

of garbage in the household helps in putting the e-waste aside and other solid waste 

aside. The household can have the opportunity to select from the e-waste those which 

can be reused, recovered, repaired, recycled or regifted. 

There was a strong consensus of the respondents reached by the study on whether they 

were aware of 7Rs strategy as an effective way of managing e-waste in the area. 86% 

agreed that the application of reuse, recover, repair, recycle, regift, and rethink and 

refuse can offer a quick and reliable approach to waste management. This level of 

awareness can form a strong base for the implementation of the government policies on 

e-waste management in most county government dumpsites, particularly Dandora 

dumpsite the biggest in the country.   

 The majority 72.3 % of respondents indicated they were aware of the Polluter Pay 

Principle (PPP). This can be interpreted to mean that the respondents are aware that 

absolute liability for harm to the environment does not only apply to them but extends 

to other polluters and not only to compensate the victims of pollution but also the cost 

of restoring the environmental degradation. The principle can be used in allocation of 

costs of pollution and the control measures to encourage the rational use of scarce 

environmental resources.  
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5.3: Recommendations 

ICT and telecommunications equipment emerged as the leading source of e-waste in 

the study area closely followed by toys, leisure/sports items, and large household 

appliances. It is imperative that targeted e-waste management strategies be developed 

and implemented by authorities and stakeholders specifically for high-volume 

categories such as ICT equipment.  

The study recommends the stepping up of the e-waste public awareness campaigns to 

educate consumers on the environmental and health risks associated with improper 

disposal, while promoting repair, reuse, and safe recycling practices. Additionally, 

policies that encourage extended producer responsibility (EPR) should be enforced to 

ensure manufacturers take part in the lifecycle management of electronic products.  

Thirdly national and county governments can significantly reduce environmental 

pollution and move toward a zero-waste society by promoting and implementing the 

7R strategy in e-waste management. This approach emphasizes waste minimization and 

supports bold, sustainable practices essential for long-term environmental stewardship.  

Finally, national and county authorities should promote the adoption of economic 

instruments that internalize environmental costs, in line with the Polluter Pays 

Principle. This approach ensures that those responsible for pollution bear the associated 

costs, thereby protecting public interest while avoiding distortion of international trade. 

5.4: Areas of Further Research 

Future studies should focus on quantifying the monetary benefits of effective e-waste 

management practices, particularly recycling. Such research can help estimate cost 

savings from reduced landfill use and pollution, as well as gains from energy 

conservation, natural resource preservation, job creation, and broader economic 

contributions to communities. 

Further research is needed to examine the long-term environmental effects of e-waste, 

given its toxic composition, non-biodegradability, and tendency to accumulate in air, 

water, and soil. Understanding its impact on ecosystems and human health will inform 

safer disposal practices and stronger environmental policies. 
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APPENDIX 1: QUESTIONNAIRE 

LETTER OF INTRODUCTION TO THE RESPONDENT 

Ann Kinya Mbutura 

annmbutura@gmail.com 

Dear respondent, 

I am a postgraduate student from Kenyatta University, pursuing a Degree in Master of 

Environmental Studies & Community Development. As a requirement for fulfillment 

for the award of a degree, I am required to identify a topic in my area, carry out data 

collection and write a project report on the same. My study focuses on awareness levels 

and strategies of E-Waste management in Dandora, Nairobi County. I have therefore 

identified you as one of the respondents for this research. The information you provide 

to me will be invaluable in assisting with this report and in efforts to improve E-Waste 

management.  

This questionnaire is to collect data for purely academic purposes. All information will 

be treated with strict confidence. Do not put any name or identification on this 

questionnaire. Answer all questions as indicated by either filling in the blank or 

ticking the option that applies. 

 

Questionnaire serial no. ………… 

Section A: Socio-Demographic factors: 

1. What is your Name………………………………………… 

2. Name of the village ……………………………………………. 

3. Name of the Ward……………………………………………… 

4. Constituency …………………………………………………… 

5. Date…………………………… 

6. GPS Location ……………………………. 

7. GPS: Longitude ………….  Latitude ………………… 

8. Name of the interviewer …………………………….. 

9. Age:  How old are you? ................. (Years)  

10. Gender:  Male [   ]  Female [   ] 
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11. State your marital status: Single [   ]  Married [   ] Divorced [   ]   Separated [   ]   

12. What is your highest level of education? (a) None (b) Primary (c)Secondary   

(d)Tertiary (e)University  

SECTION B: Level of awareness of the residents on e-waste.  

1. The following question contains a list of sources of E-waste generated in Nairobi 

County.  Use the agreeing scale 1= Yes 2= No to express your opinion on whether 

you agree with the sources.  

Sources and types of E-waste Choose by Ticking 

Yes No  

ICT and telecommunications Equipment   

Office electronics   

Large household appliances   

Small household appliances   

Consumer equipment   

Medical equipment   

Toys/leisure/sports equipment   

 

2.Do you know something called electronic waste ( E-Waste) 

           Yes [   ]                           No [   ] 

3.Are you aware that some of the e-waste has hazardous chemicals substances 

harmful to your health? 

Yes [   ]                           No [   ] 

4. Have you heard about waste disposal by separation? 

 Yes [   ]                           No [   ] 

5.The following question contains a list of sources of information concerning 

electronic waste in Kenya.  Kindly choose your source of information by ticking  

Sources of Knowledge Choose by Ticking 

Mass Media (print and electronic)  

Indigenous Knowledge  

Schools   

Social  media /Interaction   
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Chiefs Barazas  

 

6.Do you generate electrical & electronic (e- waste) in your house? 

Yes [   ]                           No [   ] 

Where do you think most E waste come from? Kindly tick against the multiple 

choices given below  

Sources of E- waste Choose by Ticking 

Home appliances   

Hospitals equipment  

Government offices   

Private sectors    

 

5. Do you know of any electronic waste management policies currently implemented 

in Kenya?  

Yes [   ]                           No [   ] 

 

SECTION B: Impacts of awareness campaigns to residents on e-waste disposal 

1. Are you aware of any Method of handling electronic waste in your area? 

Yes []   No [] 

 

2. The table below contains methods of disposing electronic waste. Kindly indicate by 

ticking how you dispose electronic waste from your household. 

Ways of disposing E- Waste  Choose by Ticking 

Landfill   

Dispose with General Waste  

Storage  

Repair   

Donation   

Incineration   
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3. The table below consists of the environmental effects of careless disposal of E-

waste. Choose by rating 1, 2, 3, 4 or 5 in order of effect according to your 

understanding. 

 

Effects of E-waste to the Environment  Choose by Racking 

1 2 3 4 5 

Accumulates in the environment      

Poisons soils      

Pollutes the air       

Poisons Water       

Harmful to living things       

 

4.  The following are some suggested solutions of reducing e-waste generation in 

Kenya. Kindly express your opinion by ticking against the best ways of reducing E- 

waste in your area. 

Ways of reducing E- Waste generation  Choose by Ticking 

Donate or Sell Working Electronics.  

Consume Less.  

Use Your Old Mobile Phone for Music or 

GPS. 

 

Recycle via a Retailer.  

Check E-Recycling Centers in Your State.  

Organize Your Electronics.  

Know Your State's Laws About Battery 

Disposal 

 

 

SECTION C: Effectiveness of 7R strategy on e-waste management actions 

1.Are you aware of 7Rs that is (Recycle, Refuse, Reduce, Reuse, Repair, Re-gift and 

Recover). 

                   Yes [   ]                           No [   ] 
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2.Use the rating scale 1,2,3,4,5,6 or 7 to express your opinion on which of the method 

in order is the most effective for managing e-waste 

 

7 Rs  

Choose by Ranking 

1 2 3 4 5 6 7 

Recycling         

Reuse        

Reduce        

Repair         

Re-gift        

Refuse        

Recover        

 

3.Rate the following benefits of using the 3R strategy in e-waste management 

Where 1=strongly disagree, 2=disagree, 3= Neutral , 4=agree, 5= strongly disagree 

 1 2 3 4 5 

Green House Gas (GHG) reduction through energy efficiency and resource 

efficiency and can reduce the Carbon Dioxide (CO2) emission. 

     

Techniques adaptation, employment and job creation.      

Production of organic gas from bio-degradable wastes      

Attracting foreign direct investment through emission reduction credits and 

pollution reduction and other environmental benefits 

     

Prevent pollution and enriches soil condition and can provide a healthy 

environment to the people of the cities 

     

Would be economically profitable as it will generate reusable power and 

energy 

     

 

 

SECTION D: Effects of PPP use in e-waste management 

1. The following is a description of the polluter pays principle. The 'polluter pays' 

principle is the commonly accepted practice that those who produce pollution should 

bear the costs of managing it to prevent damage to human health or the environment.  
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Are you aware of this principle? 

                                       Yes (  )  No ( ) 

2. In your opinion, the polluter pay principle been applied in your area?  

                                       Yes (  )  No ( ) 

3. The table below has a list of some benefits of using the polluter pays principle for 

waste management. Express you opinion on each of them by ranking 1, 2, 3, 4, 5, 6, 7 

and 8 against each of them in order of priority.   

Benefits                      Choose by Ranking 

1 2 3 4 5 6 7 8 

economically, it promotes efficiency         

legally, it promotes justice         

it promotes harmonization of international 

environmental policies 

        

it defines how to allocate costs within a state         

focuses attention on the implications of waste 

generation 

        

Provides a direct economic incentive for waste 

prevention Recover 

        

Ensures that the waste management costs 

arising during the life of a product are included 

in the price charged to consumers 
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