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ABSTRACT 
 
The study aimed to understand the willingness of consumers in Davao City to pay for the environmental 

cost of electronic waste. Using a cross-sectional survey research design, a questionnaire was administered to 

258 consumers selected through stratified random sampling. The study found that most participants were 

female, aged 41 to 50, held a bachelor’s degree, had 1 to 2 children, earned between 20,000.00-29,999.00, 

owned a house, and were aware of the health effects of poor waste disposal. They were also satisfied with 

waste management services and were willing to pay Php 41.67 per sack every month for the environmental 

costs of electronic waste. The Probit analysis revealed that age, number of children, income, and satisfaction 

with waste management services significantly influenced their willingness to pay. The study recommends 

establishing an e-waste recycling policy emphasizing accountability of end users, suppliers, and 

manufacturers, and the need for cooperation among multiple stakeholders, including the government, 

producers, consumers, and especially the informal sectors. 

 

INTRODUCTION 
 
Background to the Study 

 

A new report from Blancco Technology Group claims that 53 million tons of e-waste were created during 

2019, even before the pandemic struck (Cunningham, 2020). The report states that, since the Covid-19 

pandemic began, nearly all enterprises have been forced to refresh their hardware. It is estimated that by 

2030, about 400-700 million personal computers will become obsolete in developing countries (Fadilpasic, 

2020). 
 

The amount of e-waste generated by the informal sector in developing countries is increasing at a much 

faster rate than the amount managed by formal recycling systems (Bisschop, 2014; United Nations 

University, 2017). Often appropriate facilities and infrastructure are not available locally, and as a result, 

informal recyclers apply sub-standard and often dangerous processes (Yu, et al., 2010; Balde et al., 2017; 

Balde et al., 2015). 
 

Heavy metals as a form of e-waste are the most persistent pollutants in the environment because of their 

resistance to decomposition in natural conditions (Ra et al., 2013). When heavy metal levels exceed their 

permissible limits, they become toxic. Meanwhile, combustion from burning creates fine particulate matter, 

which is linked to pulmonary and cardiovascular disease (Jin et al., 2015). Particulate matter (PM) is also 

known as particle pollution and is the key indicator of air pollution. In India, informal recycling activities such 

as open burning, dismantling, incinerating, ash washing, and acid baths release several toxic or hazardous 

substances such as Pb, Cd, Ni, Cu, and Zn (Kiddee et al., 2013; Suvarapu & Baek, 2016) 
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Many companies are refusing to address their impact on the environment and the communities affected by 

their industry (Dawson, 2016). The average life span of computers has reportedly dropped in recent years 

by 50% from 4 to 2 years (Perkins et al., 2014). Electronic products contain numerous heavy metals, which 

could be dangerous for people (Cruz-Sotelo et al., 2017). 
 

The primary reason to operate a recycling scheme is to compensate for or prevent environmental costs 

caused by the littering of e-waste (Cheng & Chang, 2017). Nonmonetary incentives are associated with 

lower carbon emissions. Cost savings to firms also often translate into cost savings for customers who 

purchase products from regulated firms (Eccles et al., 2012). 
 

The informal e-waste recycling sector has become a source of livelihood for many households in the 

Philippines (International Labour Organization, 2019). E-waste comes from two sources-locally generated 

and foreign end-of-life products or products that have been disposed of by developed countries and exported 

Sustainable Recycling Industries, 2018). Waste electrical and electronic equipment (WEEE), which is 

currently one of the Philippines’ fastest-increasing waste streams, is regulated by RA 6969. According to the 

Global Environment Report, the country created almost 3.9 kg of e-waste per inhabitant last year. According 

to an EMB study, the Philippines created a total of 32,664.41 metric tons of WEEE in 2019 (Department of 

Environment and Natural Resources, 2020). 
 

The challenge in Davao City is to determine how much e-waste is generated. No available model explains 

the willingness to pay among consumers for the cost of e-waste. Inappropriate treatment of the waste leads 

to the loss of resources as well as developing severe environmental and economic problems. Hence, 

securing e-waste properly should be prioritized by local and national agencies so that its harmful effects on 

the community and environment may be lessened. More importantly, this study is of great importance to the 

people, end-users, community, and country. 
 

Statement of the Problem 
 

This study aims to determine the willingness to pay among consumers for the environmental cost of 

electronic waste in Davao City. Specifically, it sought the answers to the following questions: 
 

1. What is the socio-demographic profile of the consumers in terms of: 

 

1.1 gender, 

 

1.2 age, 

 

1.3 education, 

 

1.4 number of children in the household, 

 

1.5 monthly income, 

 

1.6 house ownership, 

 

1.7 knowledge of the effect of waste, and 

 

1.8 satisfaction with waste management services? 

 

2. How much willing to pay among the consumers in the long run? 
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3. What are the determinants of willingness to pay for the environmental costs of electronic waste? 
 

Significance of the Study 
 

This study opens an opportunity for end-users or teachers to recognize the prime importance of paying the 

environmental cost of e-waste. This mechanism may benefit the following stakeholders: 
 

Informal Sector. They will be guided or informed on the negative effects of e-waste if not handled 

properly. Information dissemination will be channeled to these people for them to practice safety in 

collecting e-waste. They will follow regulations implemented by LGUs or national agencies. 
 

Formal Sector. Proper e-waste disposal will be made. Measures on the disposal of waste will be 

implemented following environmental compliance so that the environment, community, and people will not 

be affected by its adverse effects. 
 

School Offices. They will be reminded of their duty to properly segregate or recycle e-waste so that it will 

not contribute to harming the environment. Also, they will be encouraged to promote proper disposal of e- 

waste to various stakeholders. 
 

Teachers. They will develop management practices on how to handle e-waste in school. Also, they will 

encourage their colleagues to recycle e-waste instead of throwing them into garbage bins. 
 

Households. They will be informed on what to do with the materials they have utilized or collected. Some 

may recycle or resell the materials collected. 
 

Scope and Limitations 
 

This study aims to determine the willingness to pay among consumers for the environmental cost of 

electronic waste. This study was conducted in Davao City and involved 476 teachers. The study covered 

from January 2022 to July 2022. A survey questionnaire was utilized in the gathering of data. 
 

This study was limited only to determining the willingness to pay among teachers for the environmental cost 

of e-waste. Additionally, the collection of data during this pandemic served as another limitation of this 

study. The difficulties of transacting to various school offices or the gathering or retrieving of data through 

stringent face-to-face are big obstacles to the success of this study. 
 

Definition of Terms 
 

The terms used in this study are operationally defined: 
 

Age refers to the length of time in years that teachers have lived. 
 

Consumers refer to teachers who utilize and contribute to the volumes of e-waste. 
 

Education refers to the degree obtained by teachers. 
 

E-waste refers to any electronic equipment that has been discarded such as broken mobile phones, mobile 

phone chargers, power cords, commercial batteries, earphones/earbuds, calculators, printer ink and toner 

cartridges, small gadgets, computer wiring, TVs, computer monitors, printers, scanners, keyboards, mice, 

cables, circuit boards, lamps, clocks, flashlight, and calculators. 
 

E-waste management refers to the scheme or mechanisms for handling or managing electronic equipment. 
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Gender refers to male and female consumers of e-waste. 
 

House Ownership refers to owned or rented houses by teachers. 
 

Knowledge of the Effect of Waste refers to teachers’ awareness or unawareness of teachers on the effect of 

e-waste. 
 

Monthly Income refers to teachers’ monthly salary. 
 

Number of Children in the Household refers to the number of teachers’ children at home. 
 

Satisfaction with Waste Management Services refers to teachers’ contentment or discontentment with the 

waste management services. 
 

Teachers refer to the consumers or household individuals who consumed or utilized e-waste. 
 

Willingness to pay means the highest price an e-waste product teacher-consumers will pay for the cost of e- 

waste 
 

Cost of e-waste refers to the amount of e-waste produced by teacher-consumers of electronic products 

measured per sack/month 

 

REVIEW OF RELATED LITERATURE AND THEORETICAL FRAMEWORK 
 
E-Waste 

 

E-waste, discarded electrical and electronic equipment (EEE), is a growing global issue due to its 

environmental impact and potential health risks (Nguyen et al., 2018; Kiddee et al., 2013; Udhayakumar, 

2017). It encompasses a wide range of items, from everyday electronics to industrial machinery 

(Sivaramanan, 2013). E-waste contains over 1000 different substances, some of which are hazardous and 

can contaminate the environment when improperly disposed of (Barba-Gutiérrez et al., 2008; Wath et al., 

2011). Despite the environmental risks, e-waste also contains valuable materials like precious metals, which 

can be recovered for reuse (Fornalczyk et al., 2013). The management of e-waste presents a significant 

challenge due to the balance between its environmental and economic value (Widmer et al., 2005; Zhang et 

al., 2015; Bhat et al., 2012). Improper disposal and recycling techniques can lead to the release of toxic 

substances into the environment, affecting the air, soil, and water (Rajarao et al., 2014; Taghipour et al., 

2014; Barba-Gutiérrez et al., 2008; Sthiannopkao & Wong, 2013; Song et al., 2012). 
 

Improper disposal or recycling of electronic waste (e-waste) can have significant environmental and health 

impacts (Othman & Kamaruddin, 2015). Landfill technology, often used for e-waste disposal, releases 

pollutants into the environment (Othman et al., 2017). Studies indicate that while the Malaysian community 

is aware of e-waste issues, their understanding of e-waste management is unsatisfactory (Rafia et al., 2012; 

Rulia et al., 2014). Despite high awareness of e-waste, many do not know how to dispose of it properly, 

even with solid waste separation regulations in place (Junaidah, 2010; Nur et al., 2015). Similarly, a study in 

China found that young consumers are environmentally conscious but lack awareness about e-waste 

management practices and regulations (Ramzan et al., 2014). 
 

Management Practices 
 

E-waste management, influenced by infrastructure, support, governance, and consumer awareness, requires 

economic and social viability, stakeholder coordination, and legal policies for successful implementation 
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(Kumar & Dixit, 2018; Ravi & Shankar, 2014). Developing nations face challenges due to inadequate 

resources, vague stakeholder roles, and weaknesses in social, economic, legal, financial, knowledge, and 

technological areas (Marshall & Farahbakhsh, 2013). These nations often become dumping grounds for e- 

waste due to weak environmental policies and cheap labor (Garlapati, 2016; Wakolbinger et al., 2014; 

Kumar et al., 2017). Despite the Ministry of Environment and Forest Climate Change (MoEF) providing a 

framework for e-waste management in India, the country struggles with its implementation due to various 

challenges (Wang et al., 2012; Garlapati, 2016). Similarly, despite having legislation for e-waste collection 

and management, Australia sees a significant increase in e-waste disposed of in landfills, with only 4% 

being recycled (Phil, 2009; DSEWPC, 2011). 
 

Reverse Logistics. Reverse logistics, a sustainable supply chain management strategy involves the efficient 

flow of materials from consumption to origin for value recapture or proper disposal (Ayvaz et al., 2015; 

Rogers & Tibben-Lembke, 2011). Interest in reverse logistics has grown due to environmental legislation 

evolution, consumer pressure, and corporate image benefits (Jayaraman & Luo, 2007; Janse et al., 2009; 

Lau & Wang, 2009). However, coordinating supply chain players and legislative gaps, such as unclear 

collection responsibilities in the European Directive for Waste Electric and Electronic Equipment (WEEE), 

complicate reverse logistics (Rogers & Tibben-Lembke, 2011; Lau & Wang, 2009; Rotter et al., 2011). 

Other issues include tax structures and a lack of financial incentives (Schluep et al., 2009). Globally, 

companies are realizing that effective reverse logistics practices can minimize e-waste’s environmental 

impact and enhance profitability through alternative recovery methods, necessitating sustainable e-waste 

management practices (Kumar & Dixit, 2018). 

 

 
 

Figure 1. Reverse Logistics Process 
 

Life Cycle Assessment 
 

Life cycle assessment (LCA) is a method used to estimate the environmental impact of e-waste treatment, 

considering all stages of product creation and activities (Hong et al., 2015; ISO 14040, 2006). Studies in 

China using LCA have shown that recovery of materials from e-waste can generate environmental benefits, 

but the impact varies depending on the treatment scenario (Song et al., 2012; Niu et al., 2012). However, 

these studies did not include direct emissions from e-waste recycling sites and used non-regionalized 

databases, leading to uncertainties in results (Ecoinvent Centre, 2010; Lin & Liu, 2012). Furthermore, the 

end-of-life route of e-waste often differs from manufacturers’ assumptions due to variations in human 

behavior and collection schemes in different countries, complicating the modeling of end-of-life and 

increasing uncertainties (Moreover et al., 2015; Achachlouei et al., 2015). 
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Figure 2. Life Cycle Inventory Model for E-waste Collection 
 

Material Flow Analysis 
 

Material Flow Analysis (MFA) studies the process chains of materials, aiming to capture resource flows in 

end-of-life vehicles and e-waste (Daniels & Moore, 2001; Daniels, 2002; Modaresi & Müller, 2012; 

Hatayama et al., 2012; Yano et al., 2014; Richa et al., 2014). Some studies estimate flows of specific 

materials in e-waste and track international trade of second-hand e-products (Lam et al., 2013; Habuer et al., 

2014; Breivik et al., 2014). Methodological aspects for estimating e-waste flows are discussed due to limited 

data and consumer habits (Araújo et al., 2012; Wang et al., 2013; Li et al., 2015; Lam et al., 2013). 
 

Multiple Criteria Decision Aid (MCDA) analyzes decision problems from different perspectives, not aiming 

at a single optimal solution (Gomes & Gomes, 2014; Guarnieri, 2015). Approaches include multi-attribute 

utility methods, outranking methods, and iterative methods, each with unique characteristics (De Almeida, 

2013). 
 

Extended Producer Responsibility (EPR) adds environmental costs associated with a product’s life cycle to 

its market price, driving remanufacturing initiatives and minimizing environmental impact (OECD, 2001; 

Johnson & McCarthy, 2014). EPR was first introduced in Sweden, emphasizing the manufacturer’s 

responsibility for the product’s life cycle (Lindhqvist & Lidgren, 1990, Lindhqvist, 1992). 
 

Passing responsibility to producers as polluters is an effective strategy for achieving higher environmental 

standards in product design (Nakajima & Vanderburg, 2006). Extended Producer Responsibility (EPR) 

encourages manufacturers to design environmentally friendly products by holding them responsible for end- 

of-life product management costs, differing from product stewardship which shares responsibility across the 

product’s chain of custody (Shooshtarian et al., 2021). EPR can take various forms such as reuse, buyback, 

or recycling programs, and may involve a third-party Producer Responsibility Organization (PRO) paid by 

the producer for used-product management. This shifts waste management responsibility from the 

government to private industry, requiring producers, importers, and sellers to internalize waste management 
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costs in their product prices and ensure safe product handling (Hanisch, 2000). 
 

Willingness to Pay 
 

Willingness to Pay (WTP) is the maximum amount an individual is willing to pay for a good or service, 

indicating the value they place on that commodity (Leszczynska, 2014; Lusk & Hudson, 2004). It forms the 

basis of payment for environmental services (PES) and varies among stakeholders (Li et al., 2018). Methods 

to elicit consumers’ WTP include personal interviews, mail surveys, and experimental auctions (Umberger 

et al., 2002). 
 

Environmental studies often use Net Present Value (NPV) to value project benefits and costs, including 

economic aspects of ecosystems and their management (Knoke et al., 2020; Naidoo et al., 2006). NPV is 

used to predict the acceptability of conservation strategies or likely decisions, such as whether prices paid 

for carbon storage are high enough to incentivize tropical forest conservation (Fisher et al., 2011; Warren- 

Thomas et al., 2018). However, optimizing with NPV could lead to early resource exploitation, which may 

not be acceptable for resource users depending on continuous income from using the resource (Hahn et al., 

2014; Runting et al., 2019). 
 

Nguyen et al. (2021) found that end users’ willingness to participate in recycling programs, laws and 

regulations, inconvenience of recycling, and experience significantly contributed to the WTP for recycling e- 

waste. Most participants preferred the deposit and refund scheme for recycling payment methods. 
 

Research indicates that consumers are willing to pay more for products with perceived environmental 

benefits (Straub & Thomassin, 2006; Thilmany et al., 2008). Studies have found that environmental 

considerations influence consumers’ decisions, such as choosing local melons with environmental benefits 

(Thilmany, Bond, & Bond, 2008), participating in community-supported agricultural programs (Bougherara 

et al., 2009), and preferring tomatoes produced using environmental management systems (Straub & 

Thomassin, 2006). However, while there is a positive willingness to pay (WTP) for environmental 

resources, some studies suggest that the WTP for human benefits is still higher than for environmental 

benefits (Tully & Winter, 2014). 
 

Gender 
 

Research has shown that willingness to pay (WTP) for improved solid waste management varies 

significantly based on factors such as gender, occupation, marital status, education level, and income 

(Adebo & Ajewole, 2012). Women, in particular, are more willing to pay to avoid environmental health 

risks for their children (Dupont, 2004), although they may be less willing to sacrifice for environmental 

protection (Swiader et al., 2018). Gender has been found to impact ecological consumer behavior, with 

females performing more environmentally conscious consumer behavior (ECCB) (Roberts, 1996). However, 

males have been found to engage more in green-product-related information searches and purchase green 

products more frequently (Ling-Yee, 1997). 
 

While females are more willing to buy environmentally friendly products (Laroche et al., 2001; Loureirro et 

al., 2002), the significance of gender diminishes when psychographic variables are included in the analysis 

(Straughan & Roberts, 1999). Interestingly, female college students were found to be more likely to rate 

environmental certification as most important when ranking versions of a wood CD rack (Anderson and 

Hansen, 2004), and females aged 55 to 59 were more than twice as likely as the average consumer to use 

green products (ICOM Information and Communications, 2008). 
 

In terms of WTP to prevent environmental pollution, male gender, and educational level were positively 

related to WTP, while age was insignificant (Ercolano et al., 2014). In an Italian subsample, educational 
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level positively affected WTP, while gender and income were insignificant (Cicatiello et al., 2020). A study 

in Germany found that income and education positively influenced the likelihood of WTP for environmental 

protection in terms of higher taxes (et al., 2001). These findings highlight the complex interplay of 

demographic and psychographic factors in influencing environmental behaviors and attitudes. 
 

Age 
 

Age is a significant factor in environmental behaviors and attitudes. Older individuals are often more 

attracted to ecotourism and show a higher willingness to pay (WTP) for conservation (Baral et al., 2008; 

Togridou et al., 2006). Age also plays a crucial role in the development of economic reasoning in youth 

(Brocas & Carrillo, 2018; Sutter et al., 2019). A U.S. survey found that older consumers are more likely to 

exhibit ecologically conscious consumer behavior (ECCB), although all demographics combined explained 

only a small portion of the variation in ECCB (Roberts, 1996). 
 

Conversely, younger consumers, particularly in Canada and Hong Kong, are more responsive to 

environmentally friendly products (Chan, 1996). Age was found to correlate significantly with ECCBs in a 

study by Straughan and Roberts (1999). Consumers over 55, particularly women aged 55-59, were the most 

prolific users of green products in the U.S., with men aged 65-69 also more likely than the average 

American to use such products (ICOM Information & Communications, 2008). A study of Portuguese 

consumers identified the most environmentally concerned cluster, ‘the green activists’, primarily within the 

age segments of 25-34 and 45-54 (do Paco et al., 2009). 
 

Education 
 

Education is positively linked with environmental knowledge, fostering higher pro-environmental intentions 

or behavior, and better-educated individuals exhibit a higher willingness to pay (WTP) for reducing 

environmental risks and enhancing environmental quality (Kollmuss & Agyeman, 2002; Franzen & Meyer, 

2010; McCullough et al., 2016; Veronesi et al., 2014; Ercolano et al., 2014). Education also boosts 

environmental awareness and influences the demand for environmental quality (Economic and Social 

Research Council (ESRC), 2011; Movsesyan & Zagheni, 2013). Studies have underscored the importance of 

education as a determinant of WTP, with a higher level of education being positively associated with WTP 

due to increased environmental issue awareness (Baral et al., 2008; Bhandari & Heshmati, 2010; Mamat et 

al., 2013; Brennan et al., 2007). More educated consumers are more likely to respond to environmentally 

friendly products (Chan, 1996; Roberts, 1996). However, the impact of education on ecological consumer 

behavior becomes non-significant when attitudinal variables are considered (Roberts, 1996). Those with the 

highest education levels demonstrated the highest level of environmental concern (do Paco et al., 2009). 
 

Number of Children in the Household 
 

The presence of dependent children in a household is linked to environmental behaviors and attitudes. While 

it’s associated with a lower willingness to pay more for environmentally friendly products (Economic and 

Social Research Council (ESRC), 2011), people with children in their households are more likely to exhibit 

environmentally friendly behaviors (Fisher et al., 2012). Studies have found that married females with at 

least one child living at home were willing to pay more for environmentally friendly products (Laroche et 

al., 2001), and females with children under the age of 18 were the most willing to pay more for 

environmentally friendly apples (Loureirro et al., 2002). 
 

Monthly Income 
 

Income significantly influences an individual’s willingness to pay (WTP) for environmentally friendly 

products and measures. Studies indicate that income level, satisfaction with management, and environmental 
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awareness positively affect WTP, while recovery price has a negative impact (Orlowski & Wicker, 2019; 

Preisendörfer, 1999; Han et al., 2011; Schuhmann et al., 2019; Cai et al., 2019). A considerable percentage 

of respondents are willing to pay for environmental conservation and improved solid waste management. 

This willingness is influenced by factors such as income, education, environmental awareness, and 

household size, but not by age, service availability, or marital status (Han et al., 2011; Kalbali et al., 2014; 

Basiru, 2017; Anjum, 2013; Julius et al., 2017; Nkansha et al., 2015; Naeem et al., 2013). Income level is a 

significant determinant of WTP for conservation and environmentally friendly products or services. Higher 

income levels positively impact contributions to biodiversity conservation and the willingness to pay 

additional taxes for general environmental protection and to pay more for devices that reduce CO2 

emissions or fuels that produce less CO2 (Bhandari and Heshmati, 2010; Meyer et al., 2010). 
 

House Ownership 
 

Living in a household restricts people’s behavior regardless of their attitudes, as it requires coordination 

with other people’s attitudes, and comes with time constraints (Shove, 2010). Pro-environmental behavior of 

individuals is shaped by their household structure, the size of which hurts pro-environmental behavior 

(Longhi, 2013) and environmental concerns in general (Johnson et al., 2004), but impacts positively 

recycling and nature participation (Johnson et al., 2004). As mentioned about the Income factor, households 

with a higher income are more likely to participate in green electricity programs but a larger number of 

household members decreases the likelihood of participation (Clark et al., 2003). Additionally, individuals 

increase emissions (household gas & electricity) with their everyday behavior (Abrahamse & Steg, 2011). 

Analyzing household structures shows that single women scored highest in pro-environment behavior, 

followed by couples without children. Couples with children show the lowest pro-environmental behavior 

(Longhi, 2013). 
 

Knowledge of the Effect of Waste 
 

Environmental knowledge encompasses an individual’s ability to recognize symbols, concepts, and 

behavioral patterns related to environmental protection. It also involves understanding the impact of 

environmental issues. In essence, it combines awareness of the problem and its consequences. Possessing 

such knowledge increases the likelihood of pro-environmental behavior. To influence attitudes toward 

environmental issues, providing new knowledge is a strategy (Steg & Vlek, 2009). Tailored information 

about energy use can reduce household energy consumption (Abrahamse et al., 2007). However, simply 

repeating information about climate change causes does not necessarily lead to reduced carbon consumption 

(King et al., 2009). An individual’s ecological worldview depends on environmental knowledge and socio- 

economic factors (Halkos & Matsiori, 2017). People well-versed in greenhouse gas emissions, energy- 

saving behaviors, and environmental values are more likely to engage in energy-saving practices (Pothitou 

et al., 2016). Additionally, tourism students’ environmental knowledge positively influences their intention 

to participate in eco-tourism activities (Fatima et al., 2016). Lack of knowledge and conflicting information 

can act as barriers to pro-environmental behavior (Lorenzoni et al., 2007). 
 

Satisfaction with Waste Management Services 
 

Solid waste management is an important aspect of citizens’ lifestyles and the country’s economic status 

(Baud, 2001). According to the United Nations Development Programme in 2008, waste management is a 

crucial aspect of sustaining national development. Previous studies have identified the organizations or 

stakeholders that may have concerns about effective and efficient systems of solid waste management. 

These include authorities of national and local government (Shekdar, 2009); non-governmental 

organizations, municipal authorities, households (Sujauddin et. al, 2008); Ministry of Health, private 

contractors (Geng et. al, 2009) and recycling companies (Tai, et al., 2011). Despite the involvement of these 

stakeholders in the waste management practice, some factors influence the effectiveness of solid waste 
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management. 
 

Factors Affecting E-waste Management 

 

Lack of Efficient Information and Technological SystemsThis is one of the major obstacles in the 

management of end-of-life electronic products safely and effectively. The lack of efficient information and 

technological systems poses a challenge to policymakers wishing to design an e-waste management strategy 

and to the industry wishing to make rational investment decisions (Widmer et al., 2005). It is necessary for 

effective e-waste management to quantify and characterize the electronic waste stream, identify the major 

generators, and assess the risk involved. Reliable figures on quantity are crucial to evaluate compliance with 

regulations set by authorities. Reliable figures are also important for monitoring and further improvement of 

return schemes (LARRDIS, 2011). The difficulty in inventorization is one of the important barriers to safe e- 

waste management. 

 

Hazardous Product Composition Problem 
 

E-waste, comprised of a myriad of hazardous substances, poses significant risks to both human health and 

the environment, necessitating specialized disposal methods to prevent the release of toxins (Khetriwal et 

al., 2005). Throughout the waste management process, electronics and electrical equipment containing these 

hazardous materials can generate environmental issues (Babington et al., 2010). The complexity of e-waste, 

with its diverse material composition including chlorinated and brominated substances, toxic metals, and 

various other harmful components, presents challenges in recycling efforts (LARRDIS, 2011; Liu et al., 

2012). Moreover, the intricate integration of materials within electronic products further complicates 

recycling procedures, as each product type and even individual items within the same category exhibit 

variations in material composition. 

 

Lack of Training, Techniques and Recycling Infrastructure 

 

E-waste, laden with hazardous substances, presents significant health and environmental risks, necessitating 

specialized disposal methods to prevent toxin release (Khetriwal et al., 2005). The waste management 

process can generate environmental issues due to the hazardous materials in electronics and electrical 

equipment (Babington et al., 2010). The diverse material composition of e-waste, including toxic metals and 

other harmful components, complicates recycling efforts (LARRDIS, 2011; Liu et al., 2012). The complex 

integration of materials in electronic products further complicates recycling, as variations exist even within 

the same product category. 

 

Lack of Awareness 

 

Effective e-waste management relies heavily on citizens’ attitudes and awareness, with a lack of 

understanding posing significant challenges in diverting e-waste from municipal waste streams (Joseph, 

2007). Public ignorance about the need for an e-waste management system and responsible consumer 

behavior is a key barrier to safe e-waste handling (Discussion paper, International Telecommunication 

Union, 2011). Manufacturers must educate consumers about the potential health and environmental risks of 

their products and promote proper e-waste management protocols. However, consumers often lack the 

necessary tools and technical support to extend the lifespan of their electronic products (Agarwal, 2007). 

The lack of consumer awareness is a significant challenge for formal recyclers, necessitating substantial 

investments in consumer education and capacity-building initiatives (Tanskanen, 2013). Despite these 

efforts, insufficient consumer awareness about the potential for electronic scrap recycling and its positive 

environmental impacts remains a major obstacle, highlighting the need for a sustainability-oriented society 

(Tanskanen).2013). 
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Financial Constraints 
 

With economic and industrial growth driving an increase in the proportion of e-waste within municipal solid 

waste, effective management of waste electrical and electronic equipment (WEEE) becomes a pressing 

concern (Nnorom & Osibanjo, 2008). Recommendations for developed countries include allocating 

sufficient funds for WEEE collection, storage, recycling, and disposal, with the economies of recycling 

serving as a primary consideration for financial support to formalize these processes and enhance 

compliance with environmental, health, and safety standards (Raghupati et al., 2013). Additional measures 

such as financial aid, access to credit, incentives, subsidies, and insurance schemes may also be necessary to 

bolster WEEE management efforts (Raghupati et al., 2013). Ensuring financial stability for a producer 

responsibility system becomes especially critical when disposal costs exceed the recoverable value 

(Khetriwal et al., 2009). 
 

Lack of Strategic Planning. The rapid changes in technology due to changes in the behaviors of 

competitors, consumers, suppliers, etc., sound strategic planning is necessitated for the implementation 

policy and regulation of sustainable e-waste management. It is indicated by experts that the role of a 

regulator is most significant in ensuring effective implementation of the rule, its responsibility for building a 

simple but transparent system of reporting and monitoring progress. This can be achieved by strategic 

planning keeping all the major factors in view (Ravi & Shankar, 2005). 
 

Determinants of Willingness to Pay 

Knowledge and Awareness 

E-waste knowledge is vital and can be disseminated through communication or action, particularly in 

educational settings (Azodo et. al, 2017). However, a general lack of awareness about e-waste hazards and 

poor management approaches contribute to e-waste issues (eStewards, 2013). This unawareness can pose 

health risks, especially when handling or reusing expired products (Hossain et al., 2010). Studies reveal 

varying levels of e-waste management knowledge across countries. For example, households in Jordan have 

low e-waste knowledge (Tarawneh and Saidan, 2013), while in Anambra, Africa, knowledge about 

government e-waste management rules and the harmful effects of electronic components is alarmingly low 

(Okoye and Odoh, 2014). In contrast, most respondents in Ningbo, China, have e-waste management 

knowledge in terms of recycling and are aware of environmental labeling (Huang et. al, 2006). However, 

when tested thoroughly, most respondents were unable to provide the correct overview and examples 

(Okoye and Odoh, 2014; Sivathanu, 2016). This suggests that while some knowledge exists, there is still a 

need for proper awareness and practice concerning waste management (Licy et al., 2013). Furthermore, a 

study by Kalana (2010) found that while the public in Shah Alam had in-depth knowledge about e-waste, 

most respondents did not know the correct ways of disposing of it. This is supported by Nur Sumaiyyah et. 

al (2015), who argued that consumers were not aware of the right way of treating e-waste, despite local 

authorities in Selangor implementing the separation of solid waste starting on 1st September 2015, by the 

Solid Waste and Public Cleansing Management Act 2007 (Act 672) (Department of National Solid Waste 

Management, 2015). This indicates that while some regions have made efforts to manage e-waste, there is 

still a significant gap in public awareness and knowledge about proper e-waste disposal methods. 
 

Participation in E-Waste Management 
 

Understanding consumers’ recycling behavior can provide insights into the accumulation of e-waste, a 

crucial factor in estimation that requires further consideration (Islam & Huda, 2019). This is particularly 

important in emerging economies like India, which has a large consumer electronics market. Consumers are 

a key component of e-waste recycling schemes, and their active participation and engagement determine the 
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success of a recycling initiative (Kumar, 2019). However, understanding the domestic flow of e-waste 

towards organized waste management interventions in an urban context is complex due to its dependence on 

consumer behavior and dispersed generation (Rodrigues et al., 2020). The involvement of multiple 

stakeholders in the entire process of e-waste generation to recycling and final disposal further complicates 

the estimation of the flow (Borthakur, 2014). Despite efforts to understand the determinants of consumers’ 

waste disposal and the motivations and barriers related to their recycling behavior (Casey et al., 2019), there 

is a lack of understanding in academic literature regarding consumers’ engagement with e-waste 

management, particularly in emerging economies, and their intention to recycle or sell their e-waste (Kumar, 

2019). Therefore, studies in urban metropolises of emerging economies could provide valuable insights into 

consumers’ perceptions of their obsolete electronic equipment and associated disposal behavior. 
 

Perceptions on E-waste 
 

E-waste, containing hazardous substances such as aluminum, cadmium, mercury, brominated flame 

retardants, complex plastic blends, and lead, poses significant risks to human health and the environment 

(Pandit & Dey, 2018). In Tamale, Ghana, major e-waste disposal strategies include selling e-waste to scrap 

dealers and donating, with respondents’ age, education level, and income influencing these strategies 

(Owusu-Sekyere et al., 2018). E-waste management can provide successful procurement and assortment 

through material disposal, turning e-waste into a profitable business opportunity (Jadhav, 2013). However, 

proper management and e-waste disposal practices are needed, with awareness and adequate education 

being key factors (Moletsane& Venter, 2018). In India, existing e-waste management processes face various 

challenges, including insufficient laws, inventory challenges, health risks from informal recycling, lack of 

knowledge, and corporate reluctance to address crucial concerns (Sahu, 2019). Adequate control of e-waste 

requires an inventory of end-of-life electronic items and the construction of an environmentally acceptable 

regulatory system for recycling (Rautela et al., 2021). In the United Arab Emirates, recycling was found to 

be the most important option in the e-waste processing system, but poor economic and environmental 

awareness of e-waste among stakeholders means that e-waste management system actions must be 

accelerated (Alblooshi et al., 2022). 
 

Theory Base 
 

The study uses Ajzen’s (1991) Theory of Planned Behavior, Schwartz’s (1977) Norm Activation Model, the 

Theory of Public Goods (Oakland, 1987), the Protection Motivation Theory (Rogers, 1975), and the 

Rational Choice Theory (Blume & Eastley, 2008) to understand e-waste management. It suggests that if 

individuals believe their actions will lead to specific outcomes, feel supported, and believe they have the 

ability and resources, they are more likely to engage in e-waste segregation activities and fund 

environmental costs. The formation of behavior toward a willingness to pay for environmental costs is 

governed by a person’s awareness of consequences, responsibility, and sense of obligation to understand the 

harmful effects of improper segregation of electronic wastes. Since dealing with e-waste management is a 

concern for everyone, people should pay for its environmental cost, and there must be a collaborative effort 

to strengthen e-waste segregation or disposal. Consumers are likely to demonstrate proactive behaviors and 

show a willingness to pay for the environmental cost of electronic waste to prevent potential harm to people 

and the environment. The willingness to pay for the environmental cost of electronic waste largely depends 

on consumers’ rational decisions. 
 

Conceptual Framework 
 

Figure 3 shows the analytical framework of the study. Herein, it presents the independent and dependent 

variables of the study. The independent variables are the socio-demographic profile of the consumers and 

determinants of willingness to pay the environmental cost of e-waste. On the other hand, the dependent 

variable is willingness to pay an amount for the environmental cost of electronic waste in Davao City. In 
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this context, this paper aims to determine consumers’ willingness to pay for the environmental cost of e- 

waste based on their socio-demographic profile and willingness to pay determinants. 
 

Independent Variable                  Dependent Variable 
 

 
 

Figure 3. Schematic diagram showing the relationship between the independent and dependent variables. 
 

Null Hypothesis 
 

The null hypothesis of the study was tested at alpha .05 in the level of significance: 

 
H0 1: None of the socio-demographic profiles of the consumers significantly influence their willingness to 

pay for the environmental cost of e-waste. 

 

METHODOLOGY 
 
This chapter presented the methodology of the study. These comprised of methods used, research locale, 

sources of data, data gathering instruments, sampling technique, procedure of the study, and statistical 

treatment. 

Socio-demographic 

Profile: 
Gender 

Age 
Education 
Number of children in 

the household 
Monthly income 
House ownership 

Knowledge of effect of 
waste 

Satisfaction with waste 
management services 
 

 
 

 
Determinants of 

Willingness to Pay on 

the Environmental Cost 
of Electronic Wastes 

 
 

 
Willingness to Pay an Amount 
for the Environmental Cost of 

Electronic Wastes in Davao 

City 
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Methods Used 

 

This study made use of a quantitative approach using a cross-sectional survey research design. Quantitative 

design is defined as a systematic investigation of phenomena by gathering quantifiable data and performing 

statistical, mathematical, or computational techniques. Also, it collects information from existing and 

potential customers using sampling methods and sending out online surveys, online polls, questionnaires, 

etc., the results of which can be depicted in the form of numerical. After careful understanding of these 

numbers predict the future of a product or service and make changes accordingly (QuestionPro, 2020). 

 

Specifically, this utilized a cross-sectional survey design. It is a type of research design in which the data are 

collected from many different individuals at a single point in time (Thomas, 2020). Also, this method is 

often used to make inferences about possible relationships or to gather preliminary data to support further 

research and experimentation (Cherry, 2019). In this design, the researcher observed the variables without 

influencing them. In the context of the study, this design was apt to the study since the data needed required 

measurement of consumers’ willingness to pay for the environmental cost of e-waste based on their socio- 

demographic profile and willingness to pay determinants given at one testing period. 

 

Research Locale 

 

This study was conducted in Davao City which is a 1st class highly urbanized city in the island 

of Mindanao, Philippines. The city has a total land area of 2,443.61 km2 (943.48 sq mi), making it 

the largest city in the Philippines in terms of land area. It is the third-most populous city in the 

Philippines after Quezon City and Manila, and the most populous in Mindanao. As of 2020, the city has a 

total population of 1,825,450. It is geographically situated in the province of Davao del Sur and grouped 

under the province by the Philippine Statistics Authority, but the city is governed and administered 

independently from it. The city is divided into three congressional districts, which are subdivided into 11 

administrative districts with a total of 182 barangays. 
 

Davao City is the center of Metro Davao, the third-most populous metropolitan area in the Philippines. The 

city serves as the main trade, commerce, and industry hub of Mindanao, and the regional center of the 

Davao Region. Davao is home to Mount Apo, the highest mountain in the Philippines. The city is also 

nicknamed the “Durian Capital of the Philippines”. In the context of the study, the COVID-19 pandemic has 

increased the presence of e-waste in the city. Certainly, this study was apt to the area since teachers are 

consuming or contributing to the volume of e-waste. Sufficient data were obtained in the area. 
 

Sources of Data 

 

Primary data were used in this study. Three questionnaires were administered. The knowledge and 

awareness were composed of 7 items and participation on the E-waste questionnaire registered 4 questions. 

These questionnaires were adapted from Miner et. al, (2018). In addition, perceptions of e-waste consisted 

of 8 items. This was taken from Nuwematsiko et al. (2021). The questionnaires were validated and pilot- 

tested. The data were generated through the administration of a survey questionnaire. Survey questionnaires 

were distributed to the respondents to fill in the needed data required in the study. Face-to-face 

administration was done, however, health protocols were implemented to ensure the safety of the 

respondents and researcher since there was still an ongoing COVID-19 threat. 

 

Data Gathering Instruments 
 

The study utilized a survey questionnaire as a data-gathering instrument of the study. The use of a survey 

questionnaire involved the collection of information from a sample of individuals through their responses to 
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questions or items. This was designed to provide a snapshot of how things are at a specific time 

(Denscombe, 1998). The questionnaire contains the demographic profile of the respondents plus the 

determinants of willingness to pay for e-waste. 
 

Meanwhile, the questionnaires were subjected to content validation by a pool of experts. After the 

validation, the questionnaires were pilot-tested to check their reliability. The knowledge and awareness 

questionnaire obtained a Cronbach alpha of 0.967, 0.834 for participation in E-waste management, and 

perceptions on E-waste registered 0.964. This means that knowledge awareness and perceptions on E-waste 

questionnaires garnered excellent reliability while participation in E-waste management obtained good 

reliability. Taber (2018) indicated that Cronbach alpha values of 0.7 or higher indicate acceptable internal 

consistency. Further, the overall reliability of the questionnaire was 0.906 which was described as excellent. 
 

Sampling Technique 
 

The study used stratified random sampling, dividing the population into smaller sub-groups or strata based 

on shared attributes such as income or educational attainment (Hayes, 2020). The population of public high 

school teacher-electronic consumers from 22 clustered schools was used as the basis for sample 

identification. The sample size was calculated using Slovin’s formula, which allows for sampling a 

population with the necessary degree of precision (Stephanie, 2003). With a confidence level of 95 percent, 

as proposed by Kothari (2005), the sample data reflect the actual circumstance of the population within a 

designated accuracy range. The target population size of the research was 725 teacher-consumers of 

electronic products with a sampling error of 5%, resulting in a sample size of 258. Proportional allocation 

was used to make each stratum’s sample size proportional to the number of sampling units in that stratum 

(Glasgow, 2005). The formula used for proportional allocation is n1 = n N1 / N, where n1 is the number of 

sample units to be allocated to a stratum, n is the total number of sample units, and N1 is the population of 

the stratum. N is the overall population of the strata 
 

Given this formula, the samples are computed as shown in Table 1. 

Table 1: Distribution of Samples 

High School Teachers in Cluster School Population Samples 

Alambre NHS 7 2 

Baracatan NHS 17 6 

Bartolome RLHS 15 5 

Binugao NHS 43 15 

Camansi NHS 11 4 

Catigan NHS 15 5 

Crossing BNHS 194 69 

Dona Carmen NHS 215 77 

Don Enrique NHS 40 14 

Elias Lopez NHS 18 6 

J.V. Ferriols NHS 39 14 

Mt. Apo NHS 6 2 

Ruperto CNHS 7 2 

Sirawan NHS 29 10 

Soledad Duterte NHS 11 4 

Tibuloy NHS 7 2 
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Tungkalan NHS 12 4 

Bayabas IS 7 2 

Baracayo IS 7 2 

Gasco & Centina IS 7 2 

San Isidro IS 5 2 

San Miguel IS 13 5 

Total 725 258 
 

The Procedure of the Study 
 

This study, several steps were undertaken to make this study successful. These were presented below: 
 

Permission to Conduct the Study. Written communication was submitted to the Office of the 

Superintendent requesting permission to conduct the study. Another letter was given to the schools where 

the respondents were teaching. 
 

Administer the Survey Questionnaire. The survey questionnaire was administered face-to-face since the 

existing policy has allowed it. This was also subjected to validation by a pool of experts. The data were then 

retrieved or collected. 
 

Analysis and Interpretation of Data. The data were analyzed using appropriate statistical tools. 
 

Statistical Treatment 
 

The following statistical tools were utilized to answer the research questions in this study. These tools are 

presented below. 
 

Mean and Frequency Counts. These were used to determine the socio-demographic profile of the 

consumers. 
 

Net Present Value using Discounting Method. Net present value (NPV) is the difference between the 

present value of cash inflows and the present value of cash outflows over some time (Fernando, 2021). NPV 

uses discounted cash flows due to the time value of money (TMV). The time value of money is the concept 

that money you have now is worth more than the identical sum in the future due to its potential earning 

capacity through investment and other factors such as inflation expectations. In the context of the study, this 

analyzed how willing were the consumers to pay for the environmental cost of e-waste in the long run. 
 

Probit Regression is a type of regression where the dependent variable can take only two values (willing or 

not willing). The purpose of the model is to estimate the probability that observation with particular 

characteristics will fall into a specific one of the categories; moreover, classifying observations based on 

their predicted probabilities is a type of binary classification model (Agresti, 2015). 

 

PRESENTATION, ANALYSIS, AND INTERPRETATION OF DATA 
 

This chapter presents a discussion of the variables used in the study. The socio‐demographic profile 

includes gender, age, education, number of children in the household, monthly income, house ownership, 

knowledge of the effect of waste, and satisfaction with waste management services. Also, the amount that 

consumers are willing to pay for electronic waste is discussed. Further, the determinants of willingness to 

pay for the environmental costs of electronic waste are presented last. 
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Socio‐Demographic Profile of the Consumers 
 

This section highlights the socio‐demographic profile of the consumers. This consists of gender, age, 

education, number of children in the household, monthly income, house ownership, knowledge of the effect 

of waste, and satisfaction with waste management services. 
 

Gender 
 

Figure 4 presents data showing the frequency and percentage distribution of consumers of electronic 

products according to gender. As shown in this figure, there were 60 male consumers of electronic products, 

or 23%, and 198 female consumers of electronic products, or 77%. 
 

In the final analysis, the majority of the consumers of electronic products were females. This corroborates 

the findings of Dupont (2004) as cited by Milovantseva (2016) and Swiader et. al (2018) that women are 

willing to participate more than men to avoid environmental health risks for their children, implying that 

women are more active in indulging environmental conservation activities. 

 

 
 

Figure 4 Frequency and Percentage Distribution of Consumers of Electronic Products by Gender 
 

Age 
 

Presented in Figure 5 where the data on the frequency and percentage distribution of consumers of 

electronic products according to age. This revealed that there were 59 or 22.90% of consumers of electronic 

products who belonged to the age category of 21-30, 67, or 26.00% who belonged to age the age group of 

31-40, 88 or 34.10% who are in the age bracket of 41-50, 14 or 15.90% who belonged to the age category of 

51-60, and 3 or 1.20% who are in the age bracket of 61 and above. This implied that the majority of the 

household water users were 51 and above years of age. 
 

In the final sense, the majority of the consumers of electronic products belonged to the age category of 41- 

50. This result confirmed the findings of Baral et al., (2008) and Togridou et al., (2006) that age is most 

often positively related to the WTP for conservation, this entails that a person’s participation in 
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environmental causes decreases as age increases. 

 
 

Figure 5 Frequency and Percentage Distribution of Consumers of Electronic Products by their Age 

Categories 
 

Figure 6 presents data showing the frequency and percentage distribution of education among consumers of 

electronic products. This table reveals that there were 2 or 0.80% obtained a doctorate, there were 63 

consumers, 24.40% earned a master’s degree, and 188, or 72.90% of the consumers acquired a college 

degree. 
 

In the final inquiry, the majority of consumers of electronic products obtained college degrees. The results 

of the study affirmed the findings of Kollmuss & Agyeman (2002) that educational background is positively 

correlated with environmental knowledge, with more time spent in educational institutions resulting in 

better environmental knowledge and Franzen & Meyer (2010) added that higher education increases 

environmental concerns. 

 

 
 

Figure 6 Frequency and Percentage Distribution of Education among Consumers of Electronic Products 
 

Figure 7 presents data showing the frequency and percentage distribution of consumers of e-products in 

terms of number of children. As shown in this figure, there were 195, or 76.00% of the consumers of 

electronic products have 0-2 children, 55 or 21.00% of the consumers of electronic products belonged to the 
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3-4 Number of children category, and 8 or 3.00% of the consumers of electronic products have 5-6 children 

at home. 

In the final inquiry, the majority of the consumers of e-products have 0-2 children at home. These results 

affirmed the findings of the Economic and Social Research Council (ESRC) (2011) that the presence of 

dependent children in the household is associated with a lower willingness to pay more for e-waste. 

 

 
 

Figure 7 Frequency and Percentage Distribution of Consumers of e-products in terms of Number of Children 
 

Shown in Figure 8 are the frequency and percentage distribution of consumers of electronic products in 

terms of income in pesos. It appeared in this figure, that there were 210, or 81.40% of the consumers of 

electronic products belonged to the income bracket of 20,000.00-29,999.00, 41 or 15.90% of the consumers 

of electronic products belonged to the income group of 30,000.00-39,999.00, 6 or 2.30% and 8 of the 

consumers were within the income group of 40,000.00-49,999.00, and 1 or 0.40% of the consumers of 

electronic products belonged to the income bracket of 50,000.00and above bracket. 
 

In the final sense, the majority of the consumers of electronics belonged income bracket of 20,000.00- 

29,999.00. These results support the findings of Preisendörfer (1999) and Han et. Al (2011) that the income 

of households significantly affects participation in environmental activities, in addition, the higher the 

income of the family the greater the environmental involvement. 

 

 
 

Figure 8 Frequency and Percentage Distribution of Consumers of Electronic Products in Terms of Income in 

Pesos 
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Shown in Figure 9 were the frequency and percentage distribution of consumers of electronic products in 

terms of house ownership. This figure shows that there were 30 or 11.60% of the consumers of electronic 

products rented their house, and 228, or 88.40% of the consumers of electronic products owned their houses. 
 

In the final inquiry, the majority of the consumers of electronics owned their houses. These results support 

the findings of Shove (2010) that home ownership is a very necessary factor that affects involvement in 

environmental activities. Further, the pro-environmental behavior of individuals is shaped by their 

household structure, the size of which hurts pro-environmental behavior (Longhi, 2013) and environmental 

concerns in general (Johnson et al., 2004). 

 

 

Figure 9 Frequency and Percentage Distribution of Consumers of Electronic Products in Terms of House 

Ownership 
 

Shown in Figure 10 were the frequency and percentage distribution of consumers of electronic products in 

terms of awareness of the health effects of poor disposal of waste. As displayed in the figure, there were 

249, or 96.50% of the consumers of electronic products were aware of the health effects of poor waste 

disposal, and 9, or 3.50% of the consumers were unaware of the health effects of poor waste disposal. 
 

In the final sense, the majority of the consumers of electronic products were aware of the health effects of 

poor waste disposal. These results support the findings of Okoye and Odoh (2014) and Delhi by Kwatra, 

Pandey, and Sharma (2014) that knowledge about e-waste management and the harmful effects of electronic 

components on the health of the population is very important in today’s situation. 

 

 
Figure 10 Frequency and Percentage Distribution of Consumers of Electronic Products in Terms of 

228

30

88.40%

11.60%

0 50 100 150 200 250

Owned

Rented

Owned Rented

Percentage 88.40% 11.60%

Frequency 228 30

0

50

100

150

200

250

AWARE OF THE 
HEALTH EFFECTS 
OF POOR WASTE 

DISPOSAL

UNAWARE OF THE 
HEALTH EFFECTS 

OF POOR DISPOSAL 
WASTE

249

9
96.50% 3.50%

http://www.rsisinternational.org/


INTERNATIONAL JOURNAL OF RESEARCH AND SCIENTIFIC INNOVATION (IJRSI) 

ISSN No. 2321-2705 | DOI: 10.51244/IJRSI |Volume XI Issue III March 2024 

Page 151 

www.rsisinternational.org 

 

 

 
 

 

 

Awareness of the Health Effects of Poor Disposal of Waste 
 

Figure 11 shows the frequency and percentage distribution of consumers of electronic products in terms of 

in terms of satisfaction with waste management services. It can be gleaned from the figure that there were 

139 or 54.00% of the consumers of electronic products were satisfied with the waste management of the 

local government unit, and 119, or 46.00% of the consumers were not satisfied with the waste management 

of the local government unit. 
 

In the final analysis, the majority of the consumers of electronic products were satisfied with the waste 

management of the local government unit. These results are supported by the findings of Baud (2001) that 

solid waste management is an important aspect of citizens’ lifestyles and the country’s economic status. 

United Nations Development Programme in 2008, collaborates further, that waste management is a crucial 

aspect of sustaining the national development. 

 

 
 

Figure 11 Frequency and Percentage Distribution of Consumers of Electronic Products in Terms of 

Satisfaction with Waste Management Services 
 

Presented in Figure 12 were the frequency and percentage distribution of consumers of electronic products 

in terms of the amount of willingness to pay for the cost of e-waste. It appeared in the figure that there were 

195 or 75.60% of the consumers belonged to the bracket amount of 25.00-50.00, 49 or 19.00% of the 

consumers belonged to the willingness category of 75.00-100.00 pesos, 9, or 3.50% were within the range of 

125.00-150.00 pesos, and 5 or 2.00% of the consumers of electronic products were in the category of 225.00- 

250.00 amount of willingness to pay. 
 

In perusal, the majority of the consumers of electronic products were within the bracket of 25.00-50.00 

pesos willing to pay for the cost of e-waste. These results are consonance with the findings of Straub & 

Thomassin (2006) and Thilmany, Bond, & Bond, (2008) that consumers are willing to pay more for 

products perceived to have positive effects on the environment. 

Satisfied, 139, 54%

Not Satisfied, 119, 
46%

Satisfied

Not Satisfied
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Figure 12 Frequency and Percentage Distribution of Consumers of Electronic Products in Terms 

Willingness to Pay for the Cost of E-waste 
 

Figure 13 presents the frequency and percentage distribution of consumers of electronic products in terms of 

knowledge and awareness of e-waste. The figure shows that there were 6 or 2.326% of the consumers 

belonged to the transmuted grade bracket of 74 and below, 6 or 2.326% of the consumers belonged to the 

transmuted grade bracket of 75-79, 34 or 13.178% of the consumers fell within 80-84, 24 or 9.302% of the 

consumers belonged to 85-89 grade bracket, and 188 or 72.868% of the consumers were within the grade 

bracket of 90-100in terms of knowledge and awareness of e-waste. 
 

In the final sense, the majority of the consumers of electronic products were within the grade bracket of 90- 

100 in terms of knowledge and awareness cost of e-waste. These results support the statement of Hossain et 

al., (2010) that a lack of awareness and cautionary information on effective and appropriate management 

operations associated with e-waste may pose health hazards to humans. 
 

 

Figure 13 Frequency and Percentage Distribution of Consumers of Electronic Products in Terms of 

Knowledge and Awareness of E-waste 
 

Figure 14 presents the frequency and percentage distribution of consumers of electronic products in terms of 

perception of e-waste. The figure shows that there were 9 or 3.000% of the consumers belonged to the 
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transmuted grade bracket of 74 and below, 7 or 3.000% of the consumers belonged to the transmuted grade 

bracket of 75-79, 52 or 20.000% of the consumers fall within 80-84, 41 or 16.000% of the consumers 

belonged to 85-89 grade bracket, and 149 or 58.000% of the consumers were within the grade bracket of 90- 

100 in terms of knowledge and awareness of e-waste. 
 

In the final analysis, the majority of the consumers of electronic products were within the grade bracket of 

90-100 in terms of perception of e-waste. These results collaborate with the conclusions of Pandit & Dey 

(2018) that low perception or awareness of e-waste could bring serious risk to human health and the 

environment as it typically comes from hardware comprised of aluminum, cadmium, mercury, brominated 

flame retardants, complex plastic blends, and lead. 

 

 
 

Figure 14 Frequency and Percentage Distribution of Consumers of Electronic Products in Terms of 

Perception of E-waste 
 

Figure 15 presents the frequency and percentage distribution of consumers of electronic products in terms of 

participation in e-waste management. The figure shows that there were 9 or 3.500% of the consumers 

belonged to the transmuted grade bracket of 74 and below, 2, or 0.780% of the consumers belonging to the 

transmuted grade bracket of 75-79, 57, or 22.090% of the consumers fall within 80-84, 23 or 8.900% of the 

consumers belonged to 85-89 grade bracket, and 167 or 64.730% of the consumers were within the grade 

bracket of 90-100 in terms of knowledge and awareness of e-waste. 
 

In the final sense, the majority of the consumers of electronic products were within the grade bracket of 90- 

100 in terms of knowledge and awareness cost of e-waste. These results are supported by the findings of 

Rodrigues et al. (2020) that the consumers, as important stakeholders, decide the success of a recycling 

initiative through their active participation and engagement. Further, it is imperative to understand the 

domestic flow of E-waste toward well-organized waste management interventions owing to its reliance on 

consumer behavior. 

 

Figure 15 Frequency and Percentage Distribution of Consumers of Electronic Products in Terms of 

Participation in E-waste Management 
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Figure 16 presents the frequency and percentage distribution of consumers of electronic products in terms of 

willingness to pay for the cost of e-waste. The figures reveal that there were 64 or 24.80% of the consumers 

manifested their willingness to pay for the cost of e-waste, and 194, or 75.20% of the consumers showed 

their unwillingness to pay for the cost of e-waste. 
 

In the final analysis, the majority of the consumers of electronic products were unwilling to pay for the cost 

of e-waste. These results support the findings of Li, Chen, Zhou, Beattie, & He, (2018) that the payment for 

environmental services (PES) varies according to different stakeholders, likewise Ramzan et al., (2019) 

have observed that consumers’ unwillingness to take part in formal recycling practices is a great challenge 

to successful environmentally sound E-waste management. 

 

 
 

Figure 16 Frequency and Percentage Distribution of Consumers of Electronic Products in Terms of 

Willingness to Pay for the Cost of E-waste 
 

Amount of the Willingness to Pay among the Consumers on the Environmental Costs of Electronic 

Waste in the Long Run 
 

This section utilized the Net Present Value formula in determining how much consumers will pay for the 

environmental costs of electronic waste. The NPV formula is reflected below: 
 

NPV =Total Present Value of Cash Inflows – Cost of E-waste (Investment Cost) 
 

In this context, the researcher estimated the willingness to pay using Net Present Value (NPV) this 

methodology is a widely used tool for investment decisions. It is considered theoretically sound and 

normatively suggested in many corporate finance textbooks (Magni, 2005). This was done by obtaining the 

average of the willingness to pay of the consumers amounting to Php. 41.67 per kilogram/month and 

assumed a discounted rate of 10 percent for five years. This was calculated and presented below. 
 

Table 2. Consumers on the Environmental Costs of Electronic Waste in the Long Run 
 

Year Cash Flow Discounting Factor Present Value 

0 Php. 41.67 1 Php. 41.67 

1 41.67 0.909 37.88 

2 41.67 0.826 34.92 

3 41.67 0.751 31.29 

4 41.67 0.683 28.46 

5 41.67 0.621 25.88 

194

64

75.20%

24.80%

Not Willing to Pay

Willing to Pay
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 Total Present Value Php. 158.43 
 

NPV= Total Present Value of Cash Inflows – Cost of E-waste (Investment Cost) 
 

=Php. 158.43 – 41.67 
 

=Php. 116.76 
 

It can be gleaned that the Net Present Value or the amount of willingness to pay among consumers on the 

environmental costs of electronic waste, in the long run, is Php. 116.76. 
 

Determinants of Willingness to Pay on the Environmental Costs of Electronic Wastes 
 

Table 3 presents the determinants of willingness to pay for the costs of electronic waste. The determinants 

include gender, age, education, number of children, monthly income, house ownership, knowledge of the 

effect of e-waste, satisfaction with waste management services, knowledge and awareness, participation in 

electronic waste, and perceptions of electronic waste. 
 

Among the determinants age, number of children, monthly income, and satisfaction with waste management 

services significantly influence consumers’ willingness to pay for the costs of electronic waste. Age got a p- 

value of 0.043, a number of children registered a p-value of 0.000, monthly income obtained a p-value of 

.036 and .000 for satisfaction with waste management services. This indicates that the null hypothesis is 

rejected. 
 

Further, a year increase in age the more likely the consumers to pay for the environmental cost of e-waste by 

.031. Meanwhile, as the number of children per household increases, the less likely consumers to pay for the 

cost of electronic waste by 0.904. In addition, as monthly income increases, the more likely consumers to 

pay for the cost of electronic waste by 0.051. Moreover, as the satisfaction with waste management services 

of the local government decreases, the less likely the consumers to pay for the environmental cost of 

electronic waste by 2.154. 
 

Moreover, the Likelihood Chi-Square value of 133.668 with a p-value of .000 indicated that the model as a 

whole is statistically significant, that is, it fits significantly better than a model with no predictors. 
 

The findings above agree with the results of Adebo and Ajewole (2012) showed that WTP for waste 

disposal was significantly affected by gender; nature of the primary occupation, marital status, level of 

education, and average monthly income. 
 

Moreover, the Economic and Social Research Council (ESRC), (2011) indicated the presence of dependent 

children in the household is associated with a lower willingness to pay more for environmentally friendly 

products. Also, Fisher, Bashyal, and Bachman (2012) noted that the presence of children in the household 

was used as a demographic variable. The study found that people with children in their households were 

more likely to exhibit environmentally friendly behaviors. Further, Laroche et al., (2001) studied consumers 

located in neighborhoods in a large North American city where recycling programs were available and 

advertised. They used five questions measuring behaviors toward the environment, including recycling and 

buying environmentally unfriendly products. They reported that married females with at least one child 

living at home were willing to pay more for environmentally friendly products. 
 

Additionally, Loureirro et al., (2002) interviewed consumers who buy apples at two grocery stores in the 

Portland, Oregon area. They measured willingness to pay more for apples labeled as environmentally 

friendly using certification by the Food Alliance through a bidding process. Their findings indicated that 

females with children under the age of 18 were the most willing to pay more for environmentally friendly 
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apples. 
 

Meanwhile, Rodrigues et al., (2020) indicated that consumers, as important stakeholders, decide the success 

of a recycling initiative through their active participation and engagement. In an urban context, it is 

imperative to understand the domestic flow of E-waste toward well-organized waste management 

interventions although situating this flow is complicated owing to its reliance on consumer behavior and 

dispersed generation. Further, the fact that many stakeholders are involved in the entire process of e-waste 

generation to its recycling plus the final disposal estimates the flow even more complex (Borthakur, 2014). 
 

Table 3. Determinants of Willingness to Pay for the Costs of Electronic Wastes 
 

Variables Estimate SE 
95% CI  

LL UL p 

Intercepts 8.305 3.919 .624 15.985 .034 

Gender .264 .284 -.292 .821 .351 

Age .031 .015 .001 .060 .043 

Education .011 .073 -.132 .153 .884 

Number of Children -.904 .242 -1.378 -.430 .000 

Monthly Income .051 .040 1.805 .001 .036 

Home Ownership .109 .332 -.541 .759 .742 

Knowledge of the Effects of E-Waste -.156 .454 -1.047 .734 .731 

Satisfaction with Waste Management -2.514 .390 -3.277 -1.750 .000 

Knowledge and Awareness of E-Waste .016 .020 -.023 .054 .422 

Perception of E-Waste -.015 .019 -.053 .023 .439 

Participation in Waste Management .034 .020 -.004 .073 .079 

Chi-Square 
 

p-value 

  133.668 
 

.000 

  

 

SUMMARY, CONCLUSION AND RECOMMENDATION 
 
This chapter presents the summary of the findings of the study. Also, conclusions that are based on the 

results of the study are generated. Further, from the results and conclusions generated, recommendations are 

formulated. 
 

Summary of Findings 
 

The study found that the majority of the participants were female (77%), aged 41 to 50 (34.10%), and held a 

bachelor’s degree (72.90%). Most participants had 0 to 2 children (76.00%) and owned a house. The 

majority of the participants earned a monthly income of 20,000 to 29,999, while the least earned 50,000 and 

above. Most participants were aware of the health effects of poor waste disposal and were satisfied with 

waste management services. When it came to e-waste, most were willing to pay within the bracket of 25.00- 

50.00. Using the Net Present Value through the Discounting Method with the average monthly amount of 

Php 41.67 per sack with a 10 percent discount for five years, the consumer’s willingness to pay on 

environmental costs of electronic wastes is Php 116.76 
 

The result of Probit analysis revealed that age registered a p- p-value of 0.043, number of children obtained 
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a p-value of .000, income obtained a p-value of 0.036, and .000 p-value for satisfaction with waste 

management services and participation in electronic waste. This indicates that the null hypothesis was 

rejected. Further, age, number of children, income, and satisfaction with waste management services were 

significant determinants of willingness to pay among consumers for environmental costs of electronic waste. 
 

Conclusions 
 

Based on the findings of the study, the following conclusions were drawn: 
 

1. The profile of the consumers showed a higher number of females, most of them were under the age 

bracket of 41 to 50, with bachelor’s degree, with 1 to 2 children, having an income between 20,000.00- 

29,999.00 bracket, owned a house, aware of the health effect of poor disposal waste disposal and 

satisfied with waste management services. 

2. The amount of willingness to pay consumers on environmental costs of electronic waste was Php 

41.67 per sack per month. 

3. Probit analysis result revealed that age, number of children, income, and satisfaction with waste 

management services were significant determinants of willingness to pay on environmental costs of 

electronic wastes. 
 

Recommendations 
 

From the significant findings generated, the following are recommended: 
 

1. Establish an e-waste recycling policy that will place an emphasis on end users’, suppliers’, and 

manufacturers’ accountability and the necessity of having a system for cooperation among multiple 

stakeholders, including the government, producers, consumers, and especially the informal sectors. 

2. Integrate sustainable recycling of e-waste that benefits entrepreneurs, suppliers, end-users, the society 

at large, and the environment through implanting a rewards system. 

3. For a sustainable environment, it is important to educate young adults and cultivate an e-waste 

recycling habit among the general public while also taking into account their unwillingness to 

sacrifice their time and money 

4. Conduct further research to assess the integration of a reward system for sustainable management of e- 

waste in the locality as part of the legislative initiative. 
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