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The significant growth of information technologies within the global economy and further aggravated by significant drops in the cost of electronic equipment, has resulted in various challenges related to electronic equipment reusing and recycling. Globally, E-waste has triggered the need for better insights into the way consumers dispose of and/or recycle electronic waste. In the UAE, the average resident generated about 17.2 kg of E-waste annually in 2017. With millennials comprising the largest generation in the UAE, their approach to recycling will have a decisive impact on how societies deal with waste management in the future.
Grounded in the extended theory of planned behavior (TPB), norm activation theory (NAT), and protection motivation theory (PMT), additional variables and stimulus factors, the purpose of this study was to analyze the determinants of sustainable electronic waste recycling (EWR) intentions among millennials. Examining millennials' perceptions about electronic waste and sustainable attitudes is fundamental to finding public recognition and resolving the electronic waste threat and identifying possible actions that could motivate or influence sustainable behavior. A cross-sectional, quantitative research using a survey to collect data from UAE millennials was performed. Data were coded in SPSS and hypotheses testing performed using SmartPLS V3.
Findings related to the extended TPB framework revealed that attitude, subjective norm, perceived behavioral control, and incentives were significant positive and direct predictors of EWR behavioral intention and behavior adoption. EWR behavioral intention and environmental concern also influenced behavior adoption. EWR behavioral intention mediated the effect of attitude, subjective norm, perceived behavioral control, and incentives on EWR behavior adoption while environmental concern moderated the effect of EWR behavioral intention on EWR adoption. For the extended NAT framework, ascription of responsibility, awareness of consequences, and moral norm had direct, positive effect on personal norm. Personal norm, privacy concern, ascription of responsibility, awareness of consequences, and moral norm had direct, positive effect on EWR behavioral intention. Personal norm mediated the effect of ascription of responsibility, awareness of consequences, and moral norm on EWR behavioral intention. Finally, privacy concern moderated the effect of the effect of ascription of responsibility, awareness of consequences, and moral norm on personal norm. 
The extended PMT framework’s findings showed that threat appraisal, coping appraisal, and EWR information/knowledge had direct, positive effect on protection motivation. Direct, positive effect was recorded for protection motivation, environmental assessment, threat appraisal, coping appraisal, and EWR information/knowledge on intent to adopt EWR whereas the effect of habits on intent to adopt EWR was negative. Protection motivation was a significant mediator and moderator of the effect of EWR information/knowledge, threat appraisal, and coping appraisal on intent to adopt EWR.
This study extends the application of TPB, NAT, and PMT in understanding EWR behavior among millennials in the UAE and their respective outcomes provide an avenue through which electronic firms, government, and other EWR actors can better understand the UAE millennial within the perspective of EWR recycling. Future research could consider tracking a group of millennials over time with a view of gaining more robust perspectives related to both environmental stewardship and developmental changes with respect to EWR behavioral intention and adoption.
Keywords: Electronic Waste Recycling, E-Waste, E-Waste Management, Millennials, Theory Of Planned Behavior (TPB), Norm Activation Theory (NAT), Protection Motivation Theory (PMT), United Arab Emirates (UAE), Millennials
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[bookmark: _Toc74912555]Background, Purpose, Objectives, Questions, and Contribution
"what I stand for is what I stand on." (Wendell Berry)

[bookmark: _Toc74912556][bookmark: _Toc127170251]1.0. Introduction.

This chapter starts with the study's background, before providing an account of E-waste concerns, disposal practices globally, and E-waste management initiatives, especially in the United Arab Emirates. The problem statement, which also covers the research problem, the research scope, and its focus follows thereafter. The research questions, study objectives, and its significance are then disclosed. The last chapter section gives the overall research structure and the organization of the subsequent chapters.
[bookmark: _Toc127170252]1.1 Background and Problem Definition.

The industrial revolution decades ago and recent technological development have created an enormous number of electrical (such as dishwashers, refrigerators, and microwaves) and electronics (such as computers, speakers, and TVs) products which make human life more comfortable. Continuous advancement in technology shortened the lifetime of products, and consumers are, therefore, willing to replace older products with newly introduced versions (Alam, 2020). Producing, distributing, and consuming electrical and electronic equipment (EEE) is strongly related to developing the global economic and communication system. Globally, the use of these electronic gadgets is increasing enormously every day; due to the fast advancement of innovation, manufacturers produce new and various smart cell phones and gadgets at an increasing rate (Abdelbasir et al., 2018a). Growing markets in developing countries, new devices, and the rising inclusion of electronics into existing products (e.g., refrigerator, TV LCDs) is the other reason for the rapid growth in the number of electronic products consumed each year. EEE has become the backbone of modern human society. They are considered a symbol of a modern lifestyle, comfort, eﬃciency, and even prosperity in developing countries (Sharma et al., 2020a).
[bookmark: _Hlk125898151][bookmark: _Hlk53995607]The unintended and uncontrolled use of these gadgets leads to an enormous electrical and electronic waste (henceforth E-waste). Table 1 shows the estimated lifespan and weight of some EEE (Kosai et al., 2020). Outdated, end-of-life, or rejected electrical or electronic appliances are identified as E-waste. Electrical or electronic tools and equipment with no capacity to fulfill consumers' requirements (disused or broken) are also recognized as E-waste (Bimir, 2020a). Thus, the fast development of electrical and electronic devices drives E-waste's ever-expanding creation (Malik et al., 2020). Rapid economic growth, global demand for EEE, and urbanization rapidly accelerate the growth in E-waste. 
[bookmark: _Hlk53995502]Once the EEE owner discards it without the intent to reuse it, it is considered a waste of EEE (WEEE) (Bocken & Short, 2020). This definition appropriately describes economies where technology keeps changing, and consumers have to keep upgrading their EEE, especially Information and Communication Technology (ICT) devices, to remain relevant. It implies that the item is no more useful in its current condition; that is, to the owner, it is either a rejected or an excess device (Ramzan et al., 2020). The European Union (EU) WEEE directive (2012) defines E-waste as EEE waste, comprising every component, subassembly, and consumable that is part of the product at the time it is discarded (Ali et al., 2019a). In the US, E-waste, e-scrap, and EOL electronics are often used to describe used electronics close to the end of their useful life and are donated, discarded, or given to a recycler (Chaturvedi et al., 2020). According to the US Environmental Protection Agency (EPA), the Center where researches to characterize air pollution exposures and sources factors that modify the health effects conducted, "E-waste" is the commonly used term (Aidonis et al., 2019a). EPA considers E-waste as a subset of used electronics, defined differently depending on the user's perspective (Delcea et al., 2020a).
[bookmark: _Hlk52262121][bookmark: _Hlk57288318][bookmark: _Hlk123389084]Table 1: Estimated Lifespan and Weight of Electrical and Electronic Equipment (EEE).
	Equipment
	Life span in years
	Mean weight (kg)

	Personal computer and monitor
	5 to 8 
	25

	Laptop 
	5-8
	5

	Printer 
	5 
	8

	Mobile phone 
	4 
	0.1

	Television 
	8 
	30

	Refrigerator 
	10 
	45


Source: adapted from Zhang et al., (2020). 

Generally, E-waste covers all EEE types that have or could enter the waste stream (Aboelmaged, 2021a). E-waste is also used to describe any household or business item with a circuit or electrical components. These consist of EEE with a battery or a plug that is no more valuable to their owners or no longer satisfies their initial purpose (Onyara, 2020). The various types of waste products classified as E-waste include mobile phones, computers, printers, TVs, and audio-visual recorders (Attia et al., 2021). Other electronic goods, such as air conditioners, kitchen equipment, washing machines, lawnmowers, sewing machines, elevators, electronic toys, therapeutic and hospital equipment, surveillance equipment, mobile radio transmitters, and accessories (Aidonis et al., 2019b). This list covers most small and large household and business appliances in modern society (Abbas & Sağsan, 2019). To solve the E-waste problem, the European Union (EU) established the Directive on Waste Electrical and Electronic Equipment (WEEE Directive) in 2012 (Isernia et al., 2019). Table 2 summarizes the main categories of E-waste, as defined by the EU's Revised WEEE Directive. Considering the heterogeneity of WEEE, they aim to regroup the different types of devices (Shittu et al., 2021).
E-waste is one of the fastest-growing solid wastes worldwide, and due to the threats, it poses to the environment and human health, it is one of the critical pollution problems (Chen et al., 2020a). E-waste is categorized as hazardous due to several toxic chemicals, metal components, and halogens in their component materials. Bhardwaj et al. (2023) classified the hazardous chemicals in E-waste as either primary or secondary contaminants. The primary pollutants are the vital components that are initially present in EEE manufacturing due to their unique intrinsic characteristics. The primary pollutants include metals, such as Chromium (Cr), Copper (Cu), Lead (Pb), Zinc (Zn); organic compounds, such as polychlorinated biphenyls (PCBs); metalloids, such as antimony (Sb[footnoteRef:1]) and liquid crystals. The secondary contaminants include chemicals, such as polycyclic aromatic hydrocarbons (PAHs), Polychlorinated dibenzo, dioxins, and dibenzofurans (PCDD/Fs), generated due to improper recycling become a big concern in regions with a lack of environmental regulations (Delcea et al., 2020b). [1:  * Antimony (Sb) is a toxic metalloid and Sb contamination of soil and water is considered to be a serious global concern for human health (Bai et al., 2017).] 

[bookmark: _Hlk57288415]Table 2: Waste Categorization According to the Recast EU WEEE Directives 2012/19/EU.
	E-waste category
	Some examples of products

	Temperature exchange equipment
	Air conditioning equipment, fridges, freezers, dehumidifying equipment, heat pumps, radiators containing oil, and other temperature-exchange equipment

	Monitors, screens, and equipment containing screens that have a surface greater than 100 cm2
	Screens, televisions, liquid crystal display (LCD) photo frames, monitors, laptops, notebooks

	Lamps
	Compact fluorescent lamps, straight fluorescent lamps, fluorescent lamps, high-density discharge lamps, low-pressure sodium lamps, the light-emitting diode (LED)

	Large equipment (any external dimension more significant than 50 cm)
	Clothes dryers, washing machines, dishwashing machines, cookers, electric stoves, electric hot plates, musical equipment, large printing machines, copying equipment, large medical devices, etc.

	Small equipment (no external dimension more than 50 cm)
	Vacuum cleaners, carpet sweepers, microwaves, irons, toasters, electric knives, calculators, scales, electric shavers, electric kettles, radio sets, video recorders, video cameras, hi-fi equipment, toys, smoke detectors, etc.

	Small information technology and telecommunication equipment (no external dimension more than 50 cm)
	Pocket calculators, mobile phones, routers, global positioning systems, personal computers, printers, telephones


[bookmark: _Hlk125897981]Source: adapted from Shittu et al., (2021).
The StEP (Solving the E-waste Problem) Annual Report (2018) estimated that 4400 tonnes of ozone-depleting substances in refrigerants from old freezing and cooling appliances are released into the atmosphere (Ilankoon et al., 2018). At the Agbogbloshie EWR site in Ghana, a high amount of zinc, lead, iron, copper, and aluminum were present in the ambient air There were high levels of zinc, lead, mercury, copper, chromium, and cadmium in dust samples from various informal recycling workshops; the metals' distribution in the dust varied based on the E-waste nature. Lead concentrations in the dust samples from some workshops were hundreds of times higher than those in typical household dust (Alao et al., 2020). Due to its biodegradable characteristic, lead eventually settles on land, water supplies, and buildings, thus entering the food chain, Excessive exposure to lead from waste batteries can reduce immunity Chen et al., 2020b). The National Institute of Occupational Safety and Health (NIOSH) in the US stated that cadmium, a vital component of thin-film cells, is carcinogenic when found in dust or vapor. Its high build-up in plants can lead to chlorosis, and in animals, it can lead to toxicity, necrosis, or even death (Borthakur & Govind, 2018). Severe intoxication of the human system can lead to kidney dysfunction, pulmonary emphysema, or damage to the skeletal apparatus (Alnaser & Alnaser, 2019). Moreover, prolonged exposure to cadmium can damage the central nervous system, peripheral paresis, kidneys, the endocrine system, and the cardiovascular system (Ameko et al., 2020). Nickel and manganese are also emitted if off-gas treatment systems are not adopted (Ilankoon et al., 2018). Table 3 shows the hazardous effects of various E-waste components, including printed circuit boards, semiconductors, and lithium. Lithium-ion is one of the highest E-waste elements, and it will continue to increase since Li-ion batteries are common (Bhardwaj et al., 2023). Lithium from batteries can flow or leak into groundwater and the soil, which is detrimental to the environment and human health (Delcea et al., 2020b). When E-waste contains such substances break down in nature, these substances can flow or leak into groundwater or be absorbed by the soil, leading to localized toxicity (Alves & Coutinho, 2019). Since most industries are near water bodies, toxic E-wastes gradually flow to the water; hence, they contaminate the water in deep aquifers. Besides, these hazardous materials in E-waste can infiltrate from landfill sites to groundwater. This obnoxious liquid is known as "leachate." This highly toxic leachate waste gradually flows through the porous soil and mixes with the groundwater, causing water pollution (Gupta & Nath, 2020a). E-waste also contains nonhazardous and precious metals, including gold and silver, and other valuable materials, such as organics or plastics, glass, and ceramics, which can be systematically recovered, thus, making this waste stream a source of raw materials (Bătae et al., 2021a). E-waste's generalized material composition is valuable metals, with approximately 30% metal composition, concentrated in waste printed circuit boards (WPCBs). In contrast, the remaining fraction was non-metals (e.g., plastics, ceramics, and resins) (Alblooshi et al., 2022). E-waste's iron content has no real economic value, but the main metallic constituent of WPCBs contains around 20% copper, which is about ten times more than that of high-grade metallic ores (Ilankoon et al., 2018). However, E-waste's exact chemical composition varies significantly with its type, age, origin, and manufacturer (Borusiak et al., 2020). The typical gold content in E-waste ranges from 80–250 grams per ton (g/t), which is much higher than the gold ores' average gold content (Liu et al., 2019).
[bookmark: _Hlk57288490]Table 3: Hazardous Substances Present in E-Waste and Their Impacts. 
	Source of E-waste
	Constituent
	Health effects

	Solder in printed circuit boards, glass panels, and gaskets in computer monitors
	Lead (PB)
	· Damage to central and peripheral nervous systems, blood systems, and kidney damage.
·  The brain damage of children. 

	Chip resistors and semiconductors 
	Cadmium (CD)
	· Toxic irreversible on human health.
· Accumulates kidney and liver.
· It causes neural damage. 
· Teratogenic. 

	Relays and switches, printed circuit boards 
	Mercury (Hg)
	· Chronic damage to the brain. 
· Respiratory and skin disorders due to bioaccumulation in fishes. 

	Corrosion protection of untreated and galvanized steel plates, decorator or hardener for steel housings 
	Hexavalent chromium (Cr) VI
	· Asthmatic bronchitis. 
· DNA damage. 

	Cabling and computer housing 
	Plastics including PVC
	· Burning produces dioxin. It causes. 
· Reproductive and developmental problems. 
· Immune system damage. 
· Interfere with regulatory hormones 

	Plastic housing of
Electronics and circuit boards.
	Brominated flame retardants (BFR)
	· Disrupts endocrine system functions 

	
The front panel of Cathode Ray Tubes (CRTs) 
	Barium (Ba)
	· Short term exposure causes:
· Muscle weakness. 
· Damage to the spleen, liver, and heart. 

	Motherboard 
	Beryllium (Be)
	· Carcinogenic (lung cancer) 
· Inhalation of fumes and dust. It causes chronic beryllium disease or berylliosis. 
· Skin diseases such as warts. 

	Environment Effects
	
	

	Source of E-waste
	Process Followed
	· Environmental Hazard

	Cathode Ray Tubes (CRTs)
	Breaking, copper yoke removal, and dumping
	· Heavy metals like Lead, Barium leach into groundwater and release toxic phosphor.

	Printed Circuit Boards
	DE soldering and removing chips
	· Brominated dioxins, cadmium, mercury, and beryllium are emitted in the air.

	Chips and other gold-plated compounds
	Chemical stripping using hydrochloric and nitric acids along riverbanks
	· Hydrocarbons discharged directly into water acidifies the river killing fish and destroying flora

	Plastics from computer and peripherals
	Shredding and low-temperature melting
	· emission of brominated dioxins, heavy metals, and hydrocarbons in the air.


	Dismantled printed circuit board processing
	Open waste boards’ burning
	·  lead contamination of the immediate environment. 


	
Wires
	
Open burning to recover copper
	· Hydrocarbons and ashes, including PAHs, are discharged into the soil air, and water.


Source: Adopted from Bhardwaj et al., (2023).
Since several precious metals are used in manufacturing EEE components (e.g., gold, platinum, palladium, and silver), they serve as further incentives to recover these materials (Adanu, 2020a). The precious metal content is critical to recycling processes' economics, with as much as 90% of E-waste's intrinsic value in the gold and palladium content (Chao et al., 2021a). For example, one million mobile phones would generate 24 kg of gold, 250 kilograms of silver, 9 kg of palladium, and 9000 kg of copper (Bhardwaj, 2023). The StEP Annual Report (2018) estimated the total global gold content of WEEE inventory as 300 tonnes, valued at 10.4 billion euros. Environmental and health protection is currently critical, and managing E-waste should be encouraged (Ramanayaka et al., 2020). Therefore, E-wastes have become a new policy priority worldwide, and decision-makers should handle the E-waste problem to minimize its health effect in an economical and environmentally friendly manner (Bimir, 2020). Hence, it has attracted considerable attention from scientists, entrepreneurs, journalists, and governments worldwide. It could be achieved by reusing, refurbishing, remanufacturing, recycling products, materials, and waste (Ahirwar et al., 2021).
[bookmark: _Hlk54013005]E-waste has the highest and the most spectacular growth rate. Although different reports show varying assessments of the predicted E-waste volume, all of them confirm that the volume is increasing (Gupta & Nath, 2020b). It is due to several reasons. First, increasing consumer demand and a high obsolescence rate have increased electronic equipment and increased E-waste generated (Ameko et al., 2020). The second reason is the short life span or replacement interval (e.g., mobile phones and personal computers) of most electronic equipment (Islam et al., 2020). Third, the high difference between production and recycling rates contributes to the production of larger E-waste quantities (Khan et al., 2020). Understanding E-waste's production process at various levels is essential in addressing this global issue since it provides management measures at the correct scale (Al Bloushi et al., 2020a).
The Global E-waste Monitor (2020) estimated that the electronic industry generated about 41.8 and 43.8 million tonnes (Mt) of E-waste in 2014 and 2019, respectively (Arya & Kumar, 2020). Developed countries, such as the US, the United Kingdom, and Germany, significantly generate more E-waste than developing countries owing to lack of or inadequate to handle the management practices of E-waste. Most of the developing countries are still struggling for specific policy direction on E-waste. While among the fastest-growing economies and a large producer of E-waste countries, China and India, could have finalized their legislation recently, the implementation results are yet to have come (Srivastava et al., 2021). Although the overall E-waste generated by Asian countries, such as Taiwan, Hong Kong, and South Korea, is low, their per capita production is comparable to that of the European Union, the US, and Canada (Bimir, 2020). For instance, Malaysia generates 0.8 to 1.3kg of E-waste per capita (Ali et al., 2019b). Europe 16.2 kg per capita, and the US 13.3kg per capita. In 2016, the total amount of E-waste produced in Canada was 724 Kilo tones (kt) (Amirmokhtar et al., 2020). Approximately 140 kt of E-waste is disposed of into Canadian landfills each year. Furthermore, the Global E-waste Monitor (2020) estimated high global e-waste volumes in 2019, which was at 93.5 Mt, compared with 41.5 Mt reported in 2016, it is increasing at a compound growth rate each year (CAGR) of 17.6% (Adanu et al., 2020a).
The United Nations University's (UNU) 2017 report  presented the total E-waste generated in Africa (53 countries) and Oceania (13 countries) in 2016, and the volumes were 2.2 and 0.7 Mt, respectively (Alao et al., 2020a). The per-capita generation in Africa was 1.9 kg, while the same in Oceania was 17.3 kg, which was the highest. Only 6% of the generation was reported to be collected and recycled in Oceania. In contrast, the same figure in Africa was 0.2%, which was the lowest in 2016 (Aidonis et al., 2019a). The data in Table 4, which shows the E-waste generated at the global and country-level in 2016 and 2019, was extracted from the "StEP E-waste world map" (StEP, 2018) tabulated to illustrate the contribution of some countries (Arocha, 2021). Arocha. (2021) examined the relationship between E-waste production and Gross Domestic Product (GDP) growth in several nations in the Pan-European region. StEP report (2018) suggests that each person in Europe generated 18.7 kg of E-waste in 2014, a threefold increase of the global average. The overall E-waste generated within the European Union in 2014 was about 9.5 Mt, which was approximately 22.7% of the total e-waste generated globally in that year (Arocha, 2021).
The 2020 global E-waste monitor report estimates showed that 12.3 Mt of E-waste was generated in Europe (40 countries, including Russia) in 2016; it is equivalent to 16.6 kg for each person. More importantly, the documented, collected, and the recycled portion was 4.3 Mt or 35%, which was the highest in the world (Baldé et al., 2021). The report presented the E-waste generated in the North, South, and Central America as 7, 3, and 1.3 Mt, respectively. The total was 11.3 Mt in 2016 (35 countries); each person generated 11.6 kg of E-waste (Arya & Kumar, 2020).Globally, statistical data show that E-waste crossed the 48.5 Mt in 2018; it is projected that it will double in the next five years (StEP, 2018). In 2019, the global E-waste generation was 53.6 Mt, 7.3 kg per capita (Barua, 2021a).
[bookmark: _Hlk57288549][bookmark: _Hlk123389209]Table 4: Global and Selected Country E-Waste Production in 2016 and 2019. 
	Country/Region
	Per capita
production (kg)
	Total E-waste production
(million tonnes)

	World (2014 data) 
	5.9 
	41.8

	World (2016 data) 
	6.1 
	44.7

	World (2021 estimated) 
	6.8 
	52.2

	United Kingdom 
	23.5 
	1.50

	USA 
	22.1
	7

	Germany 
	21.7 
	1.77

	Hong Kong 
	21.5
	0.16

	Canada 
	20.4
	0.72

	Australia 
	20.1
	0.46

	Singapore 
	19.6
	0.11

	European Union 
	18.7
	9.50

	Taiwan 
	18.6
	0.44

	Japan 
	17.3
	2.20

	South Korea 
	15.9
	0.80

	Malaysia
	7.6 
	0.23

	Brazil 
	7.0 
	1.40

	Argentina 
	7.0 
	0.29

	South Africa 
	6.6 
	0.35

	China 
	4.4 
	6.00

	Sri Lanka 
	4.2 
	0.09

	India 
	1.3 
	1.60

	Nigeria 
	1.3 
	0.22

	Zambia 
	0.9 
	0.01


Source: Adopted from the global E-waste monitor, (2020). 

China, the largest producer and consumer of EEE in the world, contribute to the rapid growth of E-waste, with a of 13% annual growth rate to 15%, making it the fastest growing waste, and it accounts for approximately 20% of the global volume of E-waste (Chen et al., 2018). In contrast, the StEP report indicates that the per capita E-waste generated in China in 2016 was 4.4 kg, about 6 Mt (Li et al., 2018). Li et al. (2018) examined the correlation between China's E-waste generation and the per capita growth of gross national product (GDP) and urbanization rate. They found that the per capita E-waste generation rate is higher than the per capita GDP growth rate and more than double the urbanization rate (Arli et al.,2020). China produced 15.5 Mt in 2020, and it is projected to reach 28.4 Mt by 2030. It is predicted that in 2025, the total volume of obsolete cellular phones in China will be more than 0.14Mt (Zhang et al., 2020).
Currently, a high E-waste amount is generated globally at a projected increase rate between 4% and 5% per annum. Asia created 24.9Mt of E-waste, which is the highest in the world (Aboelmaged, 2020). The Americas generated 13.1 Mt of E-waste, and Europe generated 12 Mt, whereas Africa and Oceania produced 2.9 Mt and 0.7 Mt, respectively (Adrian et al., 2020). Compared to all other forms of municipal waste these quantities are on the most rapid increase with projections that it could reach 50 Mt by the end of 2020, and the E-waste volume is projected to reach its peak, 52.2 Mt, by 2030 (Witthohn, 2023). Table 5 shows the E-waste generated worldwide. The E-waste produced worldwide rose by 9.2 Mt since 2014, and it is projected to increase to 74.7 Mt by 2030, nearly growing twofold in just 16 years. Many countries that were not generating high E-waste volumes showed a rapid growth rate; Iceland, Mongolia, and Zimbabwe increased their E-waste to 1.5, 1.6, and 2.0 Mt, respectively. There are no national regulations in these countries to control E-waste (Alblooshi et al., 2022). The Middle East and North Africa (MENA) are relative newcomers consuming readily disposable electrical devices, such as computers and cellular phones (Zheng & Cai, 2020). The quantity of E-waste produced in MENA is estimated to be 2.9 Mt, with Saudi Arabia as the highest generator, 0.5 Mt (Alnaser & Alnaser, 2020). Over the past decade, electronic devices’ usage has increased remarkably, especially in the Gulf nations (the United Arab Emirates (UAE), Qatar, Kuwait, Bahrain, Oman, and Saudi Arabia), Israel, and Egypt. GCC countries have a unique situation due to the significant economic growth with the resulting urbanization and population growth accompanied by high living standards that increase all types of waste (Shaikh et al., 2020). A direct link between the living standards and the quantity of E-waste produced is observed in the GCC states. The annual growth of electronic waste in GCC is 3–5%. In contrast, the current estimated electronic waste generation exceeds 52.2 Mt (Alblooshi et al., 2022). In 2018, GCC states generated 857 kilotonnes (kt) of electronic waste that would be 1.094 Mt by 2040 (Alghazo et al., 2019). A United Nations Development Program's (UNDP) (2018) revealed that the average resident generates 17.2 kg of E-waste annually in the UAE (Alblooshi et al., 2022). Among the GCC states, KSA generated the highest E-waste (533kt) in 2018 that would be 675 kt by 2040 (Aboelmaged, 2021b). GCC, such as the UAE, on the right track to the development of E-waste management policies and regulations (El Bilali & Ben Hassen, 2020). However, more efforts are required to ensure the implementation of these regulations. Although the amount of household gadgets, cellular phones, and computers in these countries is high, more initiatives need to be taken to handle the resulting E-waste, recovering resources and promoting circularity (Ahmad et al., 2019a). UAE has one of the highest per capita incomes globally, and the current electronic sales per capita stand at USD 580 (Alblooshi et al., 2022). The thriving economy can only make the situation better, and electronics usage is higher (Aboelmaged, 2020). Amidst all this prosperity, E-waste disposal has lacked both consciousness and channelization resulting in inappropriate E-waste disposal. (Alotaibi et al., 2020). There are no statistics on how much E-waste is sent to landfills, but there is cause for concern (Ouda et al., 2021). After the consumers' concerns being a part of E-waste recycling's value chain were captured, a sustainable working model in the form of the "Integrated E-Waste Management Centre (IEWMC)" is worked in the UAE. It addresses the causes of concern for both the consumer and the E-waste recycling industry. For example, the majority of the consumers in the UAE are oriented towards donating E-waste to charity. The IEWMC would partner with charitable organizations to foster growth for both institutions. IEWMC would help charitable organizations collect electronic devices and money (Alghazo et al., 2019).
The geography of global trade in electronic disposal no longer assumes, which to a small extent underpins international regulations (the Basel Convention[footnoteRef:2]), that advanced countries in the west are dumping waste on emerging countries in the South. India is one of the largest consumers of EEE (Guarnieri et al., 2020). About 70% of the E-waste generated or disposed of in India originates from abroad. According to the Associated Chambers of Commerce of India (ASSOCHAM), it is likely that India’s E-waste quantity will reach 1.25 Mt by 2025 if it grows at an annual rate of 25% (The World Bank Group, 2022b). Another hotspot destination of E-waste is Pakistan since the US, the European Union, and Australia send large E-waste volumes. Although policies prohibit E-waste's importation to Pakistan annually, approximately 0.1 Mt of E-waste is sent to Pakistan as second-hand goods (Esfandiar et al., 2020a). [2:  *  The Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and Their Disposal, known as the Basel Convention, is an international treaty designed to control the movement of hazardous waste between nations, and particularly from developed to developing nations (Meneghini, 2019).] 

Africa has the least direct EEE; they generate approximately 5% of the global E-waste. About 50% of the E-waste that Africa generates is attributed to transboundary imports from developed countries (Adanu et al., 2020b). For example, the E-waste percentages from the UK, Germany, China, the US, and other countries to Nigeria were 60%, 16%, 9%, 3%, and 12%, respectively, and the importation of E-waste to Nigeria is mainly through seaports (Delcea et al., 2020b). It is believed that the actual amount of E-waste in Africa is much higher since high levels of E-waste enter the countries through illegal routes and are therefore not captured by official audits (Zhu et al., 2022). While developed countries have established high capital, state-of-art plants to process various fractions and components of E-waste, developing countries face environmental and health challenges due to the prevalence of artisanal and informal recyclers (Adanu et al., 2020a). The growing role of ICT in transforming Africa into a haven of E-waste, thus, overlooking the Basel Convention, requires reducing the amount of hazardous waste that developed countries send to developing countries (Dalvi-Esfahani et al., 2020). Gupta and Nath (2020) showed that the groundwater in surrounding areas of landfill sites in South Africa is highly contaminated with mercury; this can affect the surrounding environment and human health harmfully. E-waste recycling (EWR) and safe disposal in both developing and developed countries are crucial in solving the E-waste challenge that could severely affect the limited resources, ecosystem, and human health (Aboelmaged, 2020).
[bookmark: _Hlk53997129][bookmark: _Hlk52121749][bookmark: _Hlk53997209]In summary, sustainable waste management, recycling, or resource recovery are critical in handling the increased E-waste volume produced in developed and developing countries. It is challenging, particularly in developing nations, whereby efficient EWM systems are yet to be adopted fully, and considerable transnational E-waste movement is reported. The future challenge of E-waste is a global concern. By 2050, the approximate E-waste volumes could rise to 78 million Mt based on the International Renewable Energy Agency (IRENA, 2016) estimates (Aboelmaged, 2021c). Presently, the global E-waste volumes generated is more than 5% of the total generated municipal solid waste stream, with the USA alone producing nearly 10 Mt of E-waste annually (Ahirwar & Tripathi, 2021). Since 2010, every year, the number of mobile phones that reach their end-of-life (EOL) and are thrown away in the US and Europe are over 130 and 105 million, respectively (AL-Dabbagh, 2020a). TV sets, shipbreaking yards, and information technology (IT) sectors generate 0.182, 2.5, and 31751.5 Mt of E-waste. The quantity or weight of the E-waste produced per year does not only put high pressure on the environment, but E-waste’s undesirable impact on the atmosphere is also signiﬁcant. This growing E-waste volume worldwide demands a critical evaluation of how to contain the issue (Dhir et al., 2020).
[bookmark: _Hlk53663324][bookmark: _Hlk57288615][bookmark: _Hlk123389249]Table 5:  E-Waste (WEEE) Is Generated Around the World and Per Continent. 
	Indicator 
	Africa 
	Americas 
	Asia 
	Europe 
	Oceania 
	World

	Number of countries with sufficient data availability 
	47 
	32
	44 
	39 
	12 
	174

	Population (millions) 
	1064 
	931.8 
	4295 
	737.9
	39.29 
	7068

	WEEE total (Mt) 
	2.23 
	11.08 
	18.23 
	12.26 
	0.68 
	44.49

	WEEE per capita, average of continent (kg/inh) 
	2.09 
	11.89 
	4.24 
	16.61 
	17.36 
	6.29

	GDP total (106 USD) 
	2309,676 
	24,061,119 
	26,870,635 
	21,347,978 
	1552,169 
	76,141,597

	GDP per capita, average of continent (USD/inh)
	2170.5 
	25,819.7 
	6256.2 
	28,929.1 
	39,496.4 
	10,772.4


Source: Adapted from the World Bank (2022).
[bookmark: _Hlk53997264]
Determining the global flow and volume of the categories of E-waste generated and their constituents are challenges of EWM (Afroz et al., 2017). Especially in developing countries, where there lacks infrastructure for appropriate EWM, lack of E-waste legislation, lack of a framework for EOL product take-back, or implementation of extended producer responsibility (EPR) (Borusiak et al., 2021). The absence of such critical management tools has curtailed efforts at all levels to manage E-waste. Most importantly, it has affected how consumers in developing nations dispose of their E-waste (Arocha, 2021). How consumers dispose of their electrical and electronic products (broken or functional, but unwanted since other appliances that are more efficient have been introduced) is a crucial issue. Globally, proper waste management strategies and safe disposal of E-waste have become an emerging issue in controlling human health hazards and environmental pollution caused by landfilling (Asadi et al., 2021a). The latest estimates from a study by the International Telecommunication Union (ITU) and United Nations University (UNU) show that the world now discards approximately 50 Mt of E-waste per year, only 20% is recycled. There is a growing concern about E-waste disposal and recycling worldwide, and policymakers, practitioners, and academic researchers consider it an emerging challenge (Young & Aryan, 2020).
EWM in developed countries revolves around two major strategies: (a) recycling, recovery, and disposal in the country or (b) exporting to developing countries (Bonera et al., 2020). The illegal importation of waste further complicates EWM in developing countries due to weak environmental regulations and inadequate organizational structures. Several international legislation and initiatives are in place to limit E-waste's adverse effect, but substantial historical E-waste quantities remain a challenge in EWM (Arya & Kumar, 2020). For instance, under the guise of second-hand or used EEE (UEEE) or recycling materials, E-waste is exported to developing countries, not consistent with the Basel Convention (Borusiak et al., 2021). Much of the UEEE destined for developed countries such as the US, South Korea, Taiwan, Canada, and Japan is re-exported to international trade hubs, such as Hong Kong, the UAE, Lebanon, and Macau, where the E-waste is transported, using very cheap labor, to highly populated regions ( Yarimoglu & Gunay, 2020b).
Regarding disposal, the waste management strategy for EOL E-waste streams follows two principal routes: disposing of directly to conventional landfills by municipal solid waste (MSW) management or indirectly as residues or discards of recycling or recovery. Most countries apply improper disposal methods, such as open burning and mixing them with other solid wastes, creating adverse environmental and health effects (Delcea et al., 2020). The landfill method in Gulf nations, such as the UAE, supports the high volume of E-waste produced without knowing the main factors that cause an increase in E-waste and its relationship ( Ylä-Mella & Román, 2019). Like Environment Agency-Abu Dhabi (EAD), the UAE's environmental agencies address the country's EWM problem by collecting and recycling disposed devices to alleviate the impact of high electronic consumption on the environment (Nnorom & Odeyingbo, 2020). In developing countries, the recovery process often involves rudimentary open fire burning and acid stripping techniques (Canova et al., 2020). Rudimentary methods include; burning, chipping, manual dismantling, and melting, along with uncontrolled chemical dissolution, including leaching by strong oxidizing acids, primarily aqua regia (1:3 HNO3-HCl concentrated solutions). They are mostly in the informal sector to recover the valuable materials in -waste, such as silver, gold, and copper (Cantone et al., 2022). 
[bookmark: _Hlk53997382]The informal sector's recycling practices release toxic fumes, leachate, and persistent organic pollutants into the environment. Electronics that are not recycled at appropriate facilities can end up in landfills, where they leach dangerous chemicals into the groundwater, and potentially recoverable materials are lost ( et al., 2021). To plan effective management strategies, policymakers and EOL actors need to understand the system, including information on E-waste generation, material composition, and resource recovery (Zeng et al., 2019). Effective EWM would require safe, scientific, and environmental sound treatment options governed by adequate infrastructure and policies (Chao et al., 2021b). The guidelines would help create shared responsibility between the affected community of local authorities, industrial consumers of electrical/electronic products, and other environmental boards towards an operative collection and treatment of the waste resource. Also, the integration of treatment options such as using the 3Rs (reuse, recycling, and recovery) would minimize E-waste. In recycling, the yieldable benefits include the recovery of various reusable metals, reducing natural resource consumption, and reducing environmental pollution through avoidance of hazardous waste disposal (Christa & Kristinae, 2021).
EWM and EWR are essential in mitigating or avoiding the negative impacts of inappropriate disposal of E-waste and recycling finite (natural) resources. Limited resources are a driving factor for a secondary resource economy, consistent with a global need to shift to sustainable resource management practices (Wu et al., 2019). The EEE industry is responsible for 10% to 20% of the worldwide environmental impact of depleting non-renewable resources (Christa & Kristinae, 2021). Functional recycling is an aspect of EOL recycling, whereby the material is a waste product is sorted out to obtain recyclates. The recyclates obtained are used for the same functions and applications used in their primary sources (Dong et al., 2020). Recyclates from non-functional recycling do not contribute directly to the initial raw material. Therefore, recyclates from functional recycling substitute other raw materials (ElHaffar et al., 2020). The EWR business and economic aspects have shown that it can be gainful since, by employing appropriate techniques precious metals can be reused and recovered (Dias et al., 2019). Recycling bears social impacts since it creates job opportunities with firms being encouraged to undertake EWR business (Hughes et al., 2022). EWR’s objective involves safe disposal of hazardous and toxic substances and efficient recovery of precious metals to avert any human health and environmental risks while creating sustainable businesses simultaneously (Furrer et al., 2021).
Valuable metals, such as printed circuit boards (PCBs), can be recovered from E-waste through state-of-art metal smelting processes. However, several metals, such as Rare-Earth Elements (REEs), lithium, and a substantial amount of cobalt and nickel, are lost into the process slag (Liu et al., 2019). Many ferrous metals contain iron and small amounts of other metals or elements. However, many non-ferrous metals, such as aluminum, do not have iron, are not magnetic, and are usually more resistant to corrosion than ferrous metals; they are mostly recovered and recycled (Garg, 2021). Furthermore, gold and other valuable elements in relatively short supply are usually found in E-waste as high purity and quality materials, making these secondary sources highly attractive for recovery (Fagerholm et al., 2021). It was estimated that from a resource's perspective, secondary raw materials from E-waste is worth 55 billion Euro (Yong et al., 2019), and in 2013, it was projected that the gold content in E-waste was 11% of the global gold production from mines (Grand, 2020). For instance, the output of a standard cellular phone with 0.08 kilograms (kg) net mass has an ecological rucksack of 75.3 Kg (0.1 kg disposal, 8.2 Kg production, 31.7 Kg utilization of the phone from direct and indirect energy consumption, and 35.3 Kg of extracted raw material) (Gummer et al., 2021).
Plastic is an essential E-waste component and comprises thermoplastics that are recyclable by reprocessing (Guest et al., 2020). More than 15 different engineering plastics are used, producing EEE, including acrylonitrile butadiene styrene (ABS) (Hamada et al., 2021). ABS is the most common plastic in a computer, computer monitor, and printer (Kousaiti et al., 2020). Polypropylene (PP) is used as an alternative to polyvinyl chloride (PVC) in the insulation of electrical cables, and high-impact polystyrene (HIPS); is the predominant plastic in the housing of TV (Aidonis et al., 2019b). PVC is mostly used as cable insulation in various EEE due to its ease of handling installation, flexibility, and inherent flame retardation. Although researchers have discussed the growing E-waste problem, it was limited to the general understanding and future estimations, which does not resolve the issue of EWR (Parajuly et al., 2019). One of the biggest threats to the success of EWM is that consumers are reluctant to participate in the recycling process (Alao et al., 2020a). However, EWR not only reduces the quantity of hazardous waste that ends up in landfills, but precious metals that can be mined to produce new electronics can be recovered (Cowling et al., 2020).
Effective disposal of E-waste by a consumer of EEE depends on the E-waste availability, the user's willingness to dispose of it properly, availability of disposal mechanisms, infrastructure for E-waste treatment, and enforcement of the legal tools. Although the increased amount is a challenge to its management system, E-waste offers a secondary source of valuable resources readily available for recycling. This not only reduces the demand for finite primary resources but also brings economic and environmental benefits by mitigating the adverse impacts of primary production (Holtom et al., 2022). Although EWR has several societal and environmental benefits, consumers often dump E-waste residues and the non-functional parts of electronic equipment and  openly and illegally (Westercamp et al., 2021). Potentially, the unlawful or open E-waste dumping is attributable to weak regulations and laws, lack of awareness, the action’s convenience, the lack of incentives, and the absence of locations for recycling (Dhir et al., 2020). It is widely recognized that consumers' disposal behavior and awareness are central to successful EWM. However, many consumers are uninformed about the importance of EWR or the safe disposal options available (Arain et al., 2020).
Understanding the determinants of consumers' recycling behaviors can contribute to the young generation permanently adopt recycling behaviors (Zhang et al., 2020). A wide range of psychological factors and their relationship with recycling behavior have been examined, including attitudes, beliefs, values, social influences, social and personal norms, identity, perceived control, and self-efficacy (Arain, 2020). The role of these potential behavioral determinants has been reviewed in a wide range of (Asibey et al., 2021a). Fang et al. (2021) discussed three attributes: environmental values, situational factors, and psychological factors, of recycling or disposing of behavior patterns of an individual and related them to the altruistic, intrinsic, and extrinsic motives of recycling behavior. Consumers with environmental values and motivations are likely to behave environmentally or sustainably (M. H. Ali et al., 2019a). Their concern for the environment makes them engage in recycling or dispose of waste sustainably (Kumar et al., 2018). In the absence of such determinants, there may be little or no results. 
[bookmark: _Toc74912542][bookmark: _Toc127170253]1.2. Problem Statement.
More affluent lifestyles in the UAE, such as higher-value products where «touch and feel» in electronic items are more important, have increased EEE and devices' acquisitions and purchases (Harrison et al., 2020). The rapid ICT growth from the context of the global economy, together with the dropping electronic equipment prices, has caused multiple challenges in electronic equipment recycling and reusing. Despite these devices and equipment not posing any problem, their speedy end-of-life treatment and reuse pose certain problems (Hou et al., 2020). The continuing changes and advancements in the features and functional capabilities of electronic equipment have contributed to increased dumping of the equipment (Zhang et al., 2020). E-waste collection, recycling, and reusing processes have also been advancing to match the magnitude of the considerable E-waste generation increase (Islam et al., 2020).
There is a tremendous increase in E-waste in developing countries than in their developed counterparts (Sharma et al., 2020). As one of the developing countries, UAE uses a large EEE volume (Kock et al., 2021). The UAE residents' have a high per capita income, and the revived consumer electronic durables market in the UAE is valued at USD 2.80 billion. It is due to rapid urbanization and industrialization (AL-Dabbagh, 2020b). This growth is triggered by economic development that encourages consumptive behavior, technology updating due to industrial escalation, and people's dependency on electronic products due to their busy lives (Esfandiar et al., 2020b). Introducing innovative EEE with novel features and functions stimulates young consumers' desire to buy the most recent equipment (Wang et al., 2020). Therefore, due to the above-listed factors, the UAE's E-waste amount increases (Aboelmaged, 2020). 
Large quantities of these items are available in the UAE. The UAE faces the same global problem of growing E-waste volumes and inappropriate dumping (Alnaser & Alnaser, 2019). Inappropriate end-of-life treatment, toxic substances such as brominated fire retardants, polyvinyl chloride, and lead potentially dispel into the environment thereby harming people (Alghazo et al., 2019). Inappropriate E-waste disposal is a prevalent threat, especially with informal recycling being on a rapid rise (Yarimoglu & Gunay, 2020a). Informal recycling activities such as backyard recyclers' actions, cannot be ruled out (Subramanian, 2019). Indeed, most E-waste goes to landfills (Chaturvedi et al., 2020). This makes the study of UAE's citizens' perspectives and attitudes on EWM essential for developing an effective EWM process. Sustainable development calls by all the stakeholders to the evolution of a unique collection system and a management option to handle E-waste appropriately (Hamzah & Tanwir, 2020). 
E-waste Recycling (EWR) is an innovative and alternative solution in improving environmental sustainability by encouraging formal recycling channels in the UAE to divert consumers from informal recycling (Blose et al., 2020). It is crucial to have a more comprehensive picture that draws on related factors that inﬂuence EWR; this can provide both agencies and policymakers with an in-depth understanding to improve the recycling rate (Thi et al., 2019). The consumer's unwillingness towards EWR is a significant challenge that requires urgent scientific attention (Zamani, 2022). This makes a study of the factors that affect consumers' attitudes and perspectives of the consumers of UAE on EWM important for developing an effective EWM process in the country. 
[bookmark: _Hlk53998741]Being a global issue, E-waste continues to spur the need for better understanding of consumer recycling and disposal tendencies of electronic waste. More than that, understanding how to influence sustainable behavior among consumers is vital given that 18-25-year-olds or the millennials constitute the earliest adopters of electronic devices (Adanu et al., 2020a). Unfortunately, little research modeling millennials' environmental consumerism and requisite E-waste recycling efforts is available currently (Abdullah et al., 2020). López-Bonilla et al. (2020) indicated the importance of understanding demographics in environmental behaviors and how various group characteristics, including ethnicity, gender, and age, might influence environmental attitudes and behaviors. Some studies describe the millennials generation from multiple aspects, agreeing on some issues while suggesting different and even opposing characteristics on others. These people are self-confident, optimistic, and capable of attending to several topics simultaneously, thanks to their swiftness and vitality (Green & Leonard, 2019). They are also the first generation born in a digital era; they are always online (Skiba et al., 2020). Petriglieri & Petriglieri (2020) describe millennials as egoistic yet ecologically friendly consumers fascinated by technologies. Though millennials now are the largest generation in the UAE, their approach to recycling will have a decisive impact on how societies deal with waste management in the future (Pongpimol et al., 2020).
As a result, this research aims to contribute to global efforts by reducing E-waste. It explores the millennial's attitudes and their underlying factors and develops a model that explains their interaction. If research can better understand how these factors and perspectives work together, it may be possible to put systems and processes that will ensure a more sustainable outcome. For a while, sustainability should be balanced against societal progression by ignoring the issues of high-volume electronic waste, the risk run of irrevocably changing or destroying vital ecosystems.
[bookmark: _Toc127170254]1.3. Purpose of the Research.
During the last half-century, the increase in industrial production, resource extraction, and private consumption has amplified the environment's deleterious impact (Bureš et al., 2020). It is reflected in increased public attention to and awareness of the natural environment's sustainability (Li et al., 2019). This has become one of the major concerns of the 21st century; understanding the need to adopt pro-environmental behavior for a sustainable future is now widespread, particularly concerning individuals' contribution and household behaviors (Woung et al., 2020). Zhang et al. (2020) research has indicated that individual citizens can help environmental change through socially responsible behaviors, such as recycling. 
Borthakur and Govind (2018) studied emerging trends in consumers' EWR and awareness behavior. They suggested that this behavior is dynamic across countries and is influenced by consumers' ideology, familiarity, the convenience of recycling activities, and demographical factors (Kumar, 2019). Scholars have suggested that consumers must engage in EWR for proper EWM (Elhoushy & Lanzini, 2021). Lack of consumer knowledge about EWR and disposal is crucial in consumer decision-making (Arain et al., 2020). Additionally, evidence shows that consumer awareness affects EWR willingness directly (Abubakari & Thuranira, 2021). Millennials consume and dispose the largest amount of small electronic waste globally (Wang et al., 2018).  Authors described millennials as a digital generation that lives globally, tries everything for themselves, has cybernetic, media, and technological skills, and acknowledges diversity (Barua, 2021a). There is negligible research that models Millennials’ environmental consumerism and how these consumers undertake EWR (Chaturvedi et al., 2020). The millennial engagement as electronic consumers is vital in contextualizing them as important stakeholders and distinguishing between their objectives and those of other consumers, E-waste generators, and the scientific community (Kumar, 2019). Although millennials are important as consumers, research about them as ethical consumers remains inadequate. It is essential to understand the subjective preferences to mitigate the growing electronic waste problem (Zhong & Wakkary, 2020).
[bookmark: _Hlk52727377]From the research gaps above, it is timely and necessary to have an empirical study to help understand and analyzes the fundamental psychological and demographic antecedents promoting millennials' E-waste recycling behavioral intention toward E-waste recycling. The primary purpose is to determine if millennial consumers of EEE in the UAE are aware of E-waste's adverse effects on their lives and the environment.  It was also vital to examine whether millennials, as EWM stakeholders, understand their responsibility, attitudes, behavioral issues, and beliefs concerning EWR (Kumar, 2019; Liu et al., 2019; Borthakur & Govind, 2018). Among the pioneer one, this is the first study about millennials' attitudes and behavioral intention for recycling E-waste in UAE. According to Mahmoud et al. (2020), examining millennials' perceptions about E-waste and sustainable attitudes is paramount to the establishment of greater public understanding, mitigation of the E-waste problem, and identification of potential interventions for influencing or motivating sustainable behavior. 
Compared to research on other waste types, academic research concerning e-waste in the UAE context is rare. Desk research conducted on previous waste research in the UAE in indexed journals, trade publications, conference proceedings, and books yielded 195 studies were published between 1979 and January 18, 2019. The co-occurrence map analysis of the main keywords in prior waste research associated with the UAE. Additionally, in the UAE context, the keyword, “Recycling” is seldom connected to the keyword, “E-waste”. Instead, it is linked to other areas including “waste to energy” and “sustainability”. Therefore, this study’s objective is to examine the determinants of E-waste recycling intention among UAE millennials context using extended frameworks of the TBP, NAT, and PMT.
[bookmark: _Toc74912544][bookmark: _Toc127170255]1.4. Research Objectives and Questions.  
[bookmark: _Hlk52116093]It is vital to examine the behavior intentions of millennials since they are the net generation, who been brought up with electronic devices, expecting and at times demanding regular technological upgrades, could generate even more E-waste quantities in their lifetimes (Li et al., 2020). Concerns about millennials' behavior towards the environment have reached a distinct character in natural resource depletion, increasing pollution, and climate changes (MacLennan, 2020). While they have one thing in common: their consumer behavior is completely inherent or adjusted to contemporary digital market trends (Li et al., 2018). Understanding their common characteristics helps marketers tailor communication messages across various media by integrating offline and online channels through search visibility (Mahmud et al., 2020). Researching this topic has resulted in numerous studies that have introduced theories and models in this field (Nguyen et al., 2018). This study examines millennials' intentions to perform EWR and further investigates the factors most influential on behavioral intention, sustainable behaviors, and whether their activities influence or motivate sustainable behavior (Al Bloushi et al., 2020a). Besides, the existence of an attitude-intention gap towards EWR is analyzed. To be speciﬁc, the following research objectives, questions, and hypotheses are developed to address the study's purpose in Table 6.
[bookmark: _Hlk123389921][bookmark: _Hlk123389623][bookmark: _Hlk57288673]Table 6: Research Objectives, Questions, and Hypothesis.
	Research Questions (RQ)
	Research Objectives (RO)
	Research Hypothesis (RH)

	What Are the Key Predictors of Millennials E-Waste Recycling Intentions in The UAE? 
	To Develop and Test an Integrated Theoretical Model for Explaining E-Waste Recycling Behavior Intentions Towards E-Waste Management Sustainability in the UAE Context. 
	

	Which Predictor Related to The Personal Norm (PN) Towards Recycling Behavior Intentions of the UAE's Millennials?
	To Examine the Relationship Between the Predictor Variables and Personal Norm (PN) Towards Recycling Behavior Intentions of the UAE's Millennials.
	H1: Ascription of Responsibility (AR) Has A Significant Impact On Personal Norm (PN) Among Millennials.
H2: Awareness Of Consequences (AC) Has A Significant Impact On Personal Norm (PN) Among Millennials.
H3: Moral Norm (MN) Has A Significant Impact On Personal Norm (PN) Among Millennials.

	Which Predictor Related To The Protection Motivation (PM) Towards Recycling Behavior Intentions Of The UAE's Millennials?
	To Examine The Relationship Between The Predictor Variables And Protection Motivation (PM) Towards Recycling Behavior Intentions Of The UAE's Millennials.
	H1: Threat Appraisal (TA) Has A Significant Impact On Protection Motivation (PM) Among Millennials.
H2: Coping Appraisal (CA) Has A Significant Impact On Protection Motivation (PM) Among Millennials
H3: Information/Knowledge About EWR (KEWR) Has A Significant Impact On Protection Motivation (PM) Among Millennials

	Which Predictor Related To The Determinants Of Recycling Behavior Intentions Of The UAE's Millennials?
	To Examine The Relationship Between The Predictor Variables And Recycling Behavior Intentions Among UAE's Millennials.
	A-From TPB
H1: Recycling Attitude (AT) Has A Significant Impact On EWR Behavior Intentions (EWRBI) Among Millennials. 
H2: Subjective Norm (SN) Has A Significant Impact On EWR Behavior Intentions (EWRBI) Among Millennials.
H3: Perceived Behavioral Control (PCB) Has A Significant Impact On EWR Behavior Intentions (EWRBI) Among Millennials.
H4: Incentives (IN) (Financial/Nonfinancial) Have A Significant Impact On EWR Behavior Intentions (EWRBI) Among Millennials.
B-From NAT
H4: Personal Norm Has A Significant Impact On Intentions Towards EWR Behavior Among Millennials. 
H5: Privacy Concern (PC) Has A Significant Impact On Intentions Towards EWR Behavior Among Millennials.
H6: Ascription Of Responsibility (AR) Has A Significant Impact On Intentions Towards EWR Behavior Among Millennials.
H7: Awareness Of Consequences (AC) Has A Significant Impact On Intentions Towards EWR Behavior Among Millennials.
H8: Moral Norm (MN) Has A Significant Impact On Intentions Towards EWR Behavior Among Millennials.
C-From PMT
H4: Protection Motivation (PM) Has A Significant Impact On Intention To Adopt EWR Behavior Among Millennials.
H5: Habits (H) Have A Significant Impact On Intention To Adopt EWR Behavior Among Millennials.
H6: Environmental Assessment (EA) Has A Significant Impact On Intention To Adopt EWR Behavior Among Millennials.
H7: Threat Appraisal (TA) Has A Significant Impact On Intention To Adopt EWR Behavior Among Millennials.
H8: Coping Appraisal (CA) Has A Significant Impact On Intention To Adopt EWR Behavior Among Millennials.
H9: Information/Knowledge About EWR (KEWR) Has A Significant Impact On Intention To Adopt EWR Behavior (AD) Among Millennials.

	Which Predictor Related To The Determinants Of EWR Adoption Behavioral Intentions (EWRBI) Of The UAE's Millennials?
	To Evaluate The Levels Of The Predictor Variables And EWR Adoption Behavioral Intentions (EWRBI) Of The UAE's Millennials.

	H5: Recycling Attitude (AT) Has A Significant Impact On Adoption Of EWR Behavioral Intentions.
H6: Subjective Norm (SN) Has A Significant Impact On Adoption Of EWR Behavior.
H7: Perceived Behavioral Control (PCB) Has A Significant Impact On Adoption Of EWR Behavior.
H8: Incentives (IN) (Financial/Nonfinancial) Has A Significant Impact On Adoption Of EWR Behavior.
H9: EWRBI Has A Significant Impact On Adoption Of EWR Behavioral Intention.
H10: Environmental Concern Has A Significant Impact On Adoption Of EWR Behavioral Intention.


	What Degree Of Influence Do These Predictors Have On Millennials' Recycling Intention With Regard To Participating In Recycling Activities?
	To Evaluate The Levels Of The Predictor Variables And Recycling Behavior Intentions Among UAE's Millennials.

	

	To What Extent Are E-Waste Recycling Behavior Intentions And Millennials EWR Adoption Behavioral Intentions (EWRBI) In The Context Of UAE?
	To Determine The Prediction Effect Of Independent Variables On The EWR Adoption Behavioral Intentions (EWRBI) Among UAE's Millennials. 
	H11: EWR Behavioral Intentions (EWRBI) Mediate The Relationship Between Attitude (At) And Adoption Of EWR Behavior Among Millennials.
H12: EWR Behavioral Intentions (EWRBI) Mediate The Relationship Between Subjective Norm (SN) And Adoption Of EWR Behavior Among Millennials.
H13: EWR Behavioral Intentions (EWRBI) Mediate The Relationship Between Perceived Behavioral Control (PCB) And Adoption Of EWR Behavior Among Millennials.
H14: EWR Behavioral Intentions (EWRBI) Mediate The Relationship Between Incentives (IN) (Financial/Nonfinancial) And Adoption Of EWR Behavior Among Millennials. 

	How Do Millennial's Personal Norm (PN) Influence The Association of Ascription Of Responsibility (AR), Awareness Of Consequences (AC), Privacy Concern (PN) And Intentions Towards EWR Behavior Among Millennials?
	To Assess Personal Norm (PN) Mediating Role Between The Relationship Of Ascription Of Responsibility (AR), Awareness Of Consequences (AC), Privacy Concern (PN) And Intentions Towards EWR Behavior Among Millennials.
	H9: Personal Norm (PN) Mediates The Relationship Between Ascription Of Responsibility (AR) And Intentions Towards EWR Behavior Among Millennials.
H0: Personal Norm (PN) Mediates The Relationship Between Awareness Of Consequences (AC) And Intentions Towards EWR Behavior Among Millennials.
H11: Personal Norm (PN) Mediate The Relationship Between Privacy Concern (PN) And Intentions Towards EWR Behavior Among Millennials.

	How Do Millennial's Protection Motivation (PM) Influence The Association of Threat Appraisal (TA), Coping Appraisal (CA) And Intention To Adopt EWR Behavior (AD) Among Millennials?
	To Assess Protection Motivation (PM) Mediating Role Between The Relationship Of Ascription Of Threat Appraisal (TA), Coping Appraisal (CA) And Intention To Adopt EWR Behavior (AD) Among Millennials.
	H10: Protection Motivation (PM) Mediates The Relationship Between Threat Appraisal (TA) And Intention To Adopt EWR Behavior (AD) Among Millennials.
H11: Protection Motivation (PM) Mediates The Relationship Between Coping Appraisal (CA) And Intention To Adopt EWR Behavior (AD) Among Millennials.

	[bookmark: _Hlk124320306]How Does Environmental Concern (EC) Moderate The Relationship Between EWR Behavioral Intentions (EWRBI) And Adoption Of EWR Behavior Among Millennials?
	To Investigate The Moderating Effect Of Environmental Concern (EC) On The Relationship Between EWR Behavioral Intentions (EWRBI) And Adoption Of EWR Behavior Among Millennials.
	H15: Environmental Concern (EC) Moderates The Relationship Between EWR Behavioral Intentions (EWRBI) And Adoption Of EWR Behavior Among Millennials.

	[bookmark: _Toc74912545][bookmark: _Toc123636968]How Privacy Concern (PN) Moderate The Relationship Between Ascription Of Responsibility (AR), Awareness Of Consequences (AC), Moral Norm (MN) And Personal Norm Towards EWR Behavior Among UAE’s Millennials?
	To Investigate The Moderating Effect Of Privacy Concern (PN) On The Relationship Of Ascription Of Responsibility (AR), Awareness Of Consequences (AC), Moral Norm (MN) And Personal Norm Towards EWR Behavior Among UAE’s Millennials.
	H12: Privacy Concern (PN) Moderate The Relationship Between Ascription Of Responsibility (AR) And Personal Norm Towards EWR Behavior Among Millennials.
H13: Privacy Concern (PN) Moderate The Relationship Between Awareness Of Consequences And Personal Norm Towards EWR Behavior Among Millennials.
H14: Privacy Concern (PN) Moderate The Relationship Between Moral Norm (MN) And Personal Norm Towards EWR Behavior Among Millennials.

	How Environment Assessment (EA) Moderate The Relationship Between Protection Motivation (PM) And Intention To Adopt EWR Behavior (AD) Among UAE’s Millennials.?
	To Investigate The Moderating Effect Of Environment Assessment (EA) On The Relationship Between Protection Motivation (PM) And Intention To Adopt EWR Behavior (AD) Among UAE’s Millennials.
	H12: Environment Assessment (EA) Moderates The Relationship Between Protection Motivation And Intention To Adopt EWR Behavior (AD) Among Millennials.



[bookmark: _Toc127170256][bookmark: _Hlk123711598]1.5. Significance of the Research.
Pro-environmental behaviors have been regarded as a way of having a sustainable future (Abbas & Sağsan, 2019). Recycling behavior directly related to the three pillars (environmental, social, and economic) of sustainable development has been considered the most viable pro-environmental behavior for the achievement of sustainability (Alao et al., 2020a). To help achieve this, research can explore how consumer attitudes and their underlying factors play a role in managing EEE. The study is crucial due to the lack of similar studies in the UAE. It could provide a promising area for further studies in the future. As a result, it is proposed that this research is significant because it attempts to explore these intentions determinants, along with their underlying sub-factors, and develop a model that explains their interaction. If research can better understand how these factors and attitudes work together, it may be possible to put systems and processes that will ensure a more sustainable outcome.  This is important; for a while, sustainability should be balanced against societal progression. It will risk irrevocably changing or destroying vital ecosystems by ignoring small high-volume electronic waste issues.
The study results would provide vital information to all environmental stakeholders (i.e., manufacturers, municipalities, government, and authorities related to EWM, the academics, researchers, and universities) regarding consumer behavior intentions to recycle E-waste.  Using an empirical method of assessing the potential impact of recycling E-waste, the Environment Agency-Abu Dhabi (EAD) could use the study to improve the UAE's overall E-waste management.  Necessary information regarding electronic waste management is provided to improve the overall national EWM and services resolved through this study and the data compiled. The study contributes a great deal to the literature on millennials recycling behavior intention by addressing the need for a more sustainable and integrated EWM. Understanding millennials' attitude and behavior and their recycling intention would help policymakers design more effective ways of managing E-waste in the future. This area still needs improvement in the country. Based on the responses from a large sample of millennials consumers regarding the weakness of current policies and guidelines on E-waste recovery, Improvement measures can be suggested.
[bookmark: _Toc127170257]1.6. Contribution of the Research.
Previous literature differs from the current study’s objectives on various fronts. First, TPB, NAT, and PMT are extended and employed as distinct theoretical frameworks to examine the determinants of e-waste recycling intentions in this research. Second, the current study reveals the present incentives on consumption and disposal behavior on EWR using a firsthand survey focusing on UAE for the first time in the academic literature. This, in turn, will improve our overall understanding of e-waste recycling intentions. Second, the present study examines the role of different consumer values (such as Accessibility, Information availability, and environmental concerns) in predicting the intentions to recycle e-waste. The inclusion of values in the proposed model will provide insight into the guiding principles of UAE’s millennials consumers and whether these principles promote recycling behavior, in turn. Third, the prior literature has largely focused on China (Liu et al., 2019), India (Borthakur & Govind, 2018), Brazil (Cantone et al., 2022), Malaysia (Alofan et al., 2020a), Pakistan (Asadi et al., 2021b), and Vietnam (Nguyen et al., 2018), with only a few studies reporting insights from developed countries, such as Australia (M. T. Islam & Huda, 2020), the United States of America (Aboelmaged, 2020a), and Japan (Mishima & Nishimura, 2016). Fourth, Arain et al., (2020) utilized the analysis of means (ANOM) to study consumer preferences of services promoting recycling behavior. The current study instead uses a different set of research questions and objectives. Thus, by providing updated insights from UAE, this study contributes to the e-waste management literature from a developed country perspective, so that other countries with similar conditions can benefit from the findings to implement their programs or to update the existing one.
[bookmark: _Toc74912547][bookmark: _Toc127170258]1.7. Overall Research Structure.
[bookmark: _Hlk57130816][bookmark: _Hlk57130854]The remaining structure of this paper is structured as follows: Chapter 2 is a literature review starting with a brief overview of the circular economy concept with respect to e-waste; an exploration of the factors behind increasing E-waste amounts globally; a review of the factors from a lifecycle perspective in the context of e-waste management; the current practices used in developing countries including in the UAE; the processes used in e-waste disposal including municipal waste, informal, and formal disposal approaches ; literature about e-waste recycling (EWR); consumer recycling behavior and the internal and external factors that influence such behavior; and the literature reviewed narrows down to millennials as the target population of this study with respect to their technology consumption and the gap between attitude and intention to recycle or contribute to e-waste reduction. Chapter 3 theoretical grounding for this research in accordance with the research problem of determining the factors that influence the e-waste recycling behavior of UAE millennials; the application of the theory of planned behavior (TPB) in the prediction of consumer behavioral intention toward e-waste recycling is discussed; a discussion of the Norm Activation Theory (hereafter, NAT) within the context of consumer e-waste recycling behavior;  the review of the Protection Motivation Theory (PMT); and The other factors included from different theories are stimulus that influence behavioral intention and behavior directly or indirectly to aid in the development of the extended TPB,NAT, and PMT framework for this research. The exploratory factor analysis (EFA) and structure equation modeling (SEM) will be used in the fourth chapter. Firstly, the EFA will adapt to explore the underlying construct of a set of items. Then, SEM will apply to analyze the structural relationship and, in turn, find out the factors affecting millennials' E-waste recycling behavioral intention. Cronbach's α values will calculate for internal validity to assess the reliability of the revised scale. Chapter 4 discusses the research methodology; the study results are presented in Chapter 5; and Chapter 5 presents the analysis, results, and discussion of the findings obtained from the statistical analysis of the sample data collected based on the implementation of the research methodology. Finally, the conclusions, limitations, and implications for theory and policy are presented in Chapter 6.
[bookmark: _Toc74912548][bookmark: _Toc127170259][bookmark: _Hlk57287771][bookmark: _Hlk63359129]1.8. Research Process.
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[bookmark: _Toc127170260][bookmark: _Hlk57287843]1.9. Organization of the Dissertation
[bookmark: _Hlk126046302]Chapter 1 – Introduction. The current section introduces the research and the rationale for conducting it. It also provides a brief overview of the structure of the thesis. 
[bookmark: _Hlk57128464]Chapter 2 – A literature review. This section of the thesis examines the current body of knowledge to identify what consumer attitudes are potentially linked to the millennial's intentions to recycle E-waste. This chapter reviews previous literature about e-waste management and its impacts as well as the behavioral intentions of consumers in general and millennials towards recycling behavior. It is organized into nine sections starting with a brief overview of the circular economy concept with respect to e-waste. It also attempts to identify the underlying factors that may be driving those millennials' attitudes. Using this information, a model is developed that attempts to explain these relationships.
Chapter 3 – Theoretical framework. This chapter contains five major sections with section providing a brief review of the theories of consumer behavior intention and pro-environmental behavior. In subsections: the application of the TPB in the prediction of consumer behavioral intention toward e-waste recycling is discussed, discussion of the Norm Activation Theory (NAT) within the context of consumer e-waste recycling behavior, and the review of the Protection Motivation Theory (PMT) along with its extension using factors from other theories including the TPB and the NAT. In addition, the other factors included from different theories are stimulus that influence behavioral intention and behavior directly or indirectly to aid in the development of the extended TPB framework for this research. 
Chapter 4 – Method. Chapter 4 examines the underlying theory adopted for this research and how it forms the basis of the repertory grid (rep grid) and laddering interview techniques used in this research. The chapter explains how these methods work together and how the rep grid method uses determinants influencing millennials' intentions to recycle E-waste.  The various methods of analysis used in the research are also described, and finally, a diagrammatic summary of the interview techniques and analysis methods is provided. 
 Chapter 5 – Results and Discussion. In chapter 5, the results of the research are discussed for a group of millennials. For this part of the analysis, the first part of demographic information is also included to give a sense of how millennials' backgrounds may affect their views. The other part of the analysis section explores the results from the millennials' perspective. It attempts to contrast each participant's results to identify similarities and differences based on their responses. It presents the uses of those results to describe how adjustments were made to the original model, developed during the literature review. It also attempts to identify the relative importance of each of the factors and attitudes presented in the model. At the end of the section, a summary is provided containing both the millennials' demographic information and a summary of the crucial areas that emerged from the analysis.  
In the discussion, the results' implications are discussed with direct reference to both the model's factors and attitudes. It compares the results to other studies and attempts to draw parallels with other researcher's work. Finally, it attempts to discuss how the model fails to account for other potential factors and how those factors may affect the model presented.   
Chapter 6 – Conclusion. In this section, conclusions are drawn, and the implications for both theory and practice are discussed. The limitations of the research are also presented, along with potential areas of exploration for future research.
[bookmark: _Toc127170261]1.10. Assumptions, Limitations, and Delimitations.
Assumptions are out of a researcher’s control, and without them, a study may be irrelevant. Limitations are potential obstacles that are not under the control of a researcher, and delimitations are characteristics that limit the extent and define the boundaries of a study. The assumptions, limitations, and delimitations of the current study are explained below:
Assumptions. Assumptions are out of a researcher’s control, and without them, a study may be irrelevant (Alao et al., 2020a). Following were some assumptions for the current study:
1. Mellinials were expected to respond to the interview questionnaires honestly.
2. The decision to participate or not to participate in the study was for the individual to make and no one had no control over that matter, but it was ready to respond to all queries from millennials regarding the survey.
Limitations. Limitations are potential obstacles that were beyond the researcher’s control. Limitations are found in almost everything we do. In the current study there has been a consensus that data mining contributes methodologically to education and research; however, scholars do caution against blind use of data mining in education research (Adanu et al., 2020a).
Delimitations. The delimitations are the characteristics that limit the extent and define the boundaries of a study. The delimitations are factors under the control of the researcher e.g., research questions and variables of interest were chosen by the researcher (Abbas & Sağsan, 2019). The following were some delimitations for the current study:
1. One delimitation was that this study was done on only one technical college campus. However, there were other community colleges in other parts of the county, and it was not feasibled to visit all the campuses to collect data because of time. It was able to decide whether to continue collecting data until the saturation point had been reached and so it determined whether to keep collecting data until the saturation point. Data saturation is when enough data is collected up to the point that there will be no new information available (Asibey et al., 2021b).
2. Self-administered questionnaires and interviews are advantageous to the research because data collected helps to describe the prevailing practices. Interviews and questionnaires have been used in prior research to examine and uncover peoples’ behaviors and discover deeply rooted problems in their natural settings across numerous disciplines for decades (Aidonis et al., 2019b).
[bookmark: _Toc127170262]1.11. Definition of Key Terms.
The technical terms used in this study have been explained below to breakdown the meanings of the words. It is essential to help the readers to understand the study.
Attitude toward recycling: Derived from Fishbein and Ajzen (1975), attitude toward recycling is the millennials' positive or negative evaluations of recycling. 
Awareness: Knowledge that something exists or understanding of the situation or subject at the present time (Bimir, 2020b)
Behavioral belief about recycling: Adopted from Fishbein and Ajzen’s (1975) definition, it is the millennials' beliefs about the consequences of recycling. 
Belief: It is defined as a personal idea concerning things including an attribute, object, establishment, issue, and about a group of people or an individual (Fishbein & Ajzen, 1975).
Circular economy: This is explained by the European Commission (EC) as an economy where the value of products, materials, and resources is maintained in the marketplace for as long as possible, and the generation of waste minimized (Barua, 2021b).
Contextual factors: Contextual factors such as attitude to the environment is a tendency expressed by evaluating the natural environment with some degree of likes and dislikes (Adanu et al., 2020c).
Control belief about recycling: Drawn from Ajzen (1991), millennials' beliefs concerning the essential recycling parameters.  
Convenience: The magnitude of perceived expediency to engage in a given behavior (Ajzen, 1991). Thus, the convenience of recycling is the millennials' belief about how convenient it is for them to recycle (Ananno et al., 2021a). 
Consumer recycling Behavior: E-waste disposal behavior refers to the post- phase in which consumers dispose of their E-waste, recycle, or reuse them (Bimir, 2020b).
Environmental knowledge: This refers to the ability to identify concepts, 
[bookmark: _Hlk57110978]symbols, and behaviors related to environmental protection (Alofan et al., 2020b).
Extended Producer Responsibility: Is a policy approach under which producers are given a significant responsibility, financial and/or physical, for the treatment or disposal of post-consumer products. Assigning such responsibility could in principle provide incentives to prevent wastes at the source, promote product design for the environment and support the achievement of public recycling and materials management goals (Adanu et al., 2020a).
[bookmark: _Hlk57125154]E-waste refers to an end-of-life electrical and electronic product such as a household appliance (Xu & Yeh, 2017). Although there is no standard definition for WEEE as yet in Lesotho, the European Union (EU) Directive defines “Electrical or electronic equipment waste as all components, sub-assemblies and consumables, which are part of the product at the time of discarding (Blose et al., 2020).
Knowledge: Facts, information, and skills acquired through experience or education (A. Ali et al., 2020).
Millennials: The term millennials comprise consumers who are born between 1980 and 2000. They are considered the born green generation (A. Islam et al., 2020).
Municipal solid waste: A household waste that originates from household level due to domestic activity at households’ level) and related waste generated by office buildings, small commercial activities, institutions such as government buildings and schools, as well as small businesses that dispose of or treat waste at the same facilities used for waste collected at municipal level (Al Bloushi et al., 2020b).
Moral norm: A person’s own beliefs and urge to exhibit a particular behavior (Aidonis et al., 2019a).
Normative belief about recycling: Based on Fishbein and Ajzen (1975), this refers to the millennial's beliefs related to disapproval or approval of significant others regarding recycling. 
Past recycling behavior: It is defined in this study as recycling behavior which took place throughout the last year.
Perceived behavioral control over recycling: Given Ajzen’s (1991) definition, perceived behavioral control over recycling refers is the perceived recycling ease or difficulty by the millennials.  
Practices: A habitual or customary action or way of doing something (AL-Dabbagh, 2020a).
Pro-environmental behavior: Concerns behaviors that cause the lowest danger level to the natural environment or even take care of its well-being (Ajzen, 1985). This study of pro-environmental behavior and sustainable behavior (Aboelmaged, 2021d) have been interchangeable.   
Recycling: It is the correct way of collected waste disintegration into raw materials for production of new products, to reduce E-waste that ends up in landfills, and to potentially conserve useful resources (Abbas & Sağsan, 2019).
Recycling intention: Considering Ajzen’s (1991) definition of intention, recycling intention in this study is understood to mean to the possibility of recycling based on UAE millennials’ evaluation.  
Subjective recycling norm: Adapting Ajzen’s (1991) definition, subjective recycling norm refers to the social pressure millennials encounter concerning recycling.  
Sustainability: The rate at which pollution, harvesting of natural resources can be maintained (Ananno et al., 2021).  
Sustainable development: “Development that meets the needs of the present without compromising the ability of future generations to meet their needs” (Brundtland, 1987, para 49).  
Sustainable waste management:  A systematic management of the wastes (Arian et al., 2020).
Theory of planned behavior: E-waste recycling is a certified system that enabling consumers to drop off their no longer wanted E-waste for recycling or reuse purposes (Ajzen, 1991). 
Waste: Waste refers to all materials that are discarded from commercial facilities and households and collected by local authorities (Afroz et al., 2017).
Willingness: The quality or the state of being prepared to do something (Lexico, 2020). 
[bookmark: _Toc127170263]1.12. Chapter Summary

Chapter 1 introduced the problem's context, which concerns the UAE's millennials intention behavior factors influencing E-waste recycling. The issues involved in such waste are presented, leading to the research problem, research objectives, and questions. The study's significance follows this, and the chapter is completed with a brief explanation of the thesis contents. The next chapter moves to the literature review, including the research context, which concerns E-waste recycling behavior intentions and its influencing factors. Also, have millennials as consumers and their relationships with the technologies, UAE's millennials Attitude-Intention Gap, historical backgrounds of TPB and NAM theories in the context of recycling, and research’s proposed model with the structured hypothesis.  The literature review also seeks to address research questions. 
[bookmark: _Hlk123389984]Table 7: Research Timeline.
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[bookmark: _Toc127170264][bookmark: _Hlk123707918]CHAPTER 2
[bookmark: _Toc127170265][bookmark: _Hlk123707939]Literature Review

"We cannot solve our problems with the same thinking we used when we created them." (Albert Einstein, physicist)

[bookmark: _Toc127170266]2.0. Introduction.
In the previous chapter, the background of the topic on e-waste recycling and consumer behavior was provided and this culminated in the definition of the research problem in section 1.1. In section 1.2, the theoretical basis for this research that draws from The Theory of Planned Behavior (TPB) (Ajzen, 1991; Ajzen, 1985), the Norm Activation Theory (NAT) (Ellemers & van Nunspeet, 2020), and the Protection Motivation Theory (PMT) (Rogers, 1975)   were explained. This was followed by the identification of the problem statement in section 1.3 and the disclosure of the purpose of this study in section 1.4. Subsequently, the research questions and objectives were outlined in section 1.5 while the significance of this study and the definition of the key terms followed in sections 1.6 and 1.7 respectively. In section 1.8, the overall structure of this research was explained. The research process involved in the execution of this research appeared in section 1.9 and was succeeded by a detailed section of the dissertation chapter-by-chapter arrangement in section 1.10. The chapter was summarized in section 1.11 where the signposting of the second chapter also appeared.
[bookmark: _Hlk73884508]Since the purpose of this research is to investigate millennials' attitudes and behavioral intention for recycling E-waste in UAE, this chapter is a review of previous literature about EWM and its effects as well as the behavioral intentions of consumers in general and millennials towards recycling behavior. It is organized into nine sections starting with a brief overview of the circular economy concept with respect to e-waste in section 2.2. An exploration of the factors contributing to growing volumes of E-waste worldwide in section 2.3. Section 2.4 contains a review of these factors from a lifecycle perspective in the context of EWM. The best practices in developed countries are also discussed along with highlighting the current practices used in developing countries including in the UAE. A discussion about the processes used in e-waste disposal including municipal waste, informal, and formal disposal approaches follows in section 2.5. Section 2.6 contains literature about e-waste recycling (EWR) and precedes the section 2.7, which is about consumer recycling behavior and the internal and external factors that influence such behavior. In section 2.8, the focus of the literature reviewed narrows down to millennials as the target population of this study with respect to their technology consumption and the gap between attitude and intention to recycle or contribute to e-waste reduction. Section 2.9 of this chapter provides a summary of the review is presented and the gaps in the literature identified.
[bookmark: _Toc127170267]2.1. E-waste and Circular Economy Concept.
Recently, the circular economy concept has been gaining scholarly attention as a considerably relevant approach to addressing the problem of e-waste and has been linked to consumer behavior towards e-waste recycling (Parajuly, Fitzpatrick, Muldoon, & Kuehr, 2020). The aim of circular economy entails designing out waste by optimizing materials and products cycles by keeping them at their optimal value and utility. This is achieved with the aid of renewable and cleaner technologies, innovative models of business, and supportive policies (Ghisellini, Cialani, & Ulgiati, 2016). Parajuly et al. (2020) consolidated the circular economy’s techno-economic and behavioral elements that could induce behavioral change. 
The behavioral aspects include intrinsic and extrinsic attributes. The techno-economic aspects include sustainable product designs and business models. In terms of the interventions, they include information campaigns, economic incentives, development of behavioral insights, and stricter regulations (Parajuly et al., 2020). as shown in Figure 2 below. In this Figure, the technocentric comprising product design and business models as well as the intrinsic and extrinsic behavioral elements of the circular economy are shown. In addition, possible interventions that could promote the realization of a circular economy including the use of economic incentives, running of information campaigns, ensuring enforcement of stricter waste-handling regulations, and behavioral insights are illustrated. The behavioral and technocentric aspects as well as the interventions are essential to understanding the potential avenues through which an e-waste circular economy can be achieved.
Figure 2: Circular Economy's Technocentric and Behavioral Elements and Possible Tools for Behavioral Change Intervention
[image: ]
Source: Parajuly et al. (2020, p. 16).
[bookmark: _Toc127170268]2.2. Contributing Factors to E-waste.
To evaluate the effects related to EWM, e-waste disposal, recycling, and consumer behavior, reviewing and understanding the factors causing the E-waste surge. Borthakur and Govind (2017) contested that several factors contribute to e-waste, such as rapid technological advancement, strong incentives, consumer demands, and attitudes for consumption that reduce electronic device’s lifespan drastically and encourage speedier rates of replacement. These factors are discussed below briefly.
[bookmark: _Toc127170269]2.2.1. Rising Demand for EEE.
A key factor that contributes to the increasing demand for EEE is that improved, faster networks with new applications and services are already available and provide more robust applicability with respect to consumer electronics for entertainment, mobile technologies for communication, and industrial (government, health, education, commerce) and administrative utility (Kumar & Dixit, 2018). These technocentric advancements, combined with growing disposable income levels, urbanization, purchasing power, and industrialization in numerous developing nations have led to a sharp increase in ownership of EEE (Ahmad et al., 2019). Progressive global internet access/penetration worldwide and particularly in the UAE can explain this. For example, data extracted from The World Bank shows that internet access as a percentage of the UAE population for the period 2015 to 2020 steadily rose from 40% to 99.1% compared to an increase from 15.7% to 56.7% around the world during the same period (The World Bank Group, 2022a). In Figure 3 below, the percentage of the UAE population using the Internet has been consistently higher than that of the world’s average for more than a decade 2005 through 2019.
The trend is no different in many other parts of the world. In Europe, America and Asia, broadband connection has been progressively replacing old connections (2G/3G) (Banhidarah et al., 2020). During 2000-2020, emerging economies that have low purchasing power registered the highest EEE consumption growth rate (Arain et al., 2020). In addition, the high uptake of technology was partially due to planned and intentional EEE obsolescence by the manufacturers. Obsolescence occurs via short cycles of innovation in the software and hardware, where novel and updated software applications requiring more speed and larger memory (Malik et al., 2020).
Figure 3: A comparison of individuals using the Internet (% of population) in the UAE and the World for the Period 2005-2019

Source: The World Bank Group (2022)
One of the other contributing factors for increased e-waste is the consumer buying power of electronic and electrical devices, which has been further linked to high GDP per capita (Iattoni et al., 2021). With the UAE being one of the biggest oil and natural gas exporters in the world, the country’s GDP per capita of USD 36,284.55 as of 2020 (The World Bank Group, 2022b). This means that the consumer buying power of UAE citizens and residents is considerably high and this could be a further driver of higher consumption levels of electronics and electricals. In turn, this translates to increased e-waste volumes in the UAE. Furthermore, e-commerce growth, as demonstrated by the global value for both B2C (business-to-consumer) and B2B (business-to-business) markets, is estimated to be USD 3 million and USD 22 million respectively. This trend highlights the massive transition to online business and growing consumeristic trends. As a result, the demand for EEE has increased steadily (Asefi et al., 2019). Rapid economic growth, low initial cost of electrical and electrical equipment in the UAE, global technological evolution, consumption habits, and planned obsolescence have turned the UAE into a hub for EEE consumption. Lifestyle changes have direct linkages with EEE. Products are quickly becoming obsolete. As a result, the UAE has one of the world’s lowest life expectancies for electronics. Moreover, Chinese-manufactured low-cost handsets, provided as reasonably priced entry-level phones, have raised smartphone/mobile phone usage and affordability for low-income groups in the UAE as well (Aboelmaged, 2020).
[bookmark: _Toc127170270]2.2.2. Legislation.
Regulations governing the involvement and enforcement of local government authorities in intervening on E-waste production, importation, handling, and recycling are an important factor for influencing E-waste demand and disposal practices (Borthakur & Govind, 2018). The lack of laws and the low adherence levels to existing law diminish the power that subjective norms affect recycling actions and intention (Liu et al., 2019). For majority of countries, the lack of proper treatment standards, regulations, measures to protect the environment, recycling facilities and systems, and policy enforcement together with E-waste trade that flows from developed to developing countries has caused the informal recycling sector’s advent and evolution where crude methods are used. These and other disposal practices in the informal sector are enabled by limited legislation, policies, safeguards, and enforcement and have caused severe environmental and health problems in developing countries (Rajmohan et al., 2019).
As of 2017, about 76 countries had some kind of national E-waste regulations in place in comparison to 61 countries that did not have such regulations in 2014. These figures demonstrate the adoption of E-waste regulations by a growing number of countries (Kumar, 2019). Indeed, more countries are introducing takeback laws in which producers are responsible for taking back used products at the end of their lifecycle (Cui et al., 2019). In terms of regional outlook, Europe has the most advanced EWM systems and regulations matched by the highest rates of collecting and recycling E-waste. The EU has come up with a variety of policies regarding E-waste, such as the EU Council Directive of 2012 and the Restriction of Hazardous Substances in Electrical and Electronic Equipment (RoHS), whose objective is to improve the environmental performance of EEE (Ylä-Mella & Román, 2019).
Conventionally, environmental legislation addressed the resulting challenge of pollution by adopting a ‘command and control’ mechanism (Duan et al., 2019). However, the focus has more recently shifted toward the responsibility of the producer through the Extended Producer Responsibility (EPR), manufacturers bear the responsibility for the impact that a product’s entire lifecycle has on the environment starting from extracting to manufacturing, disposal, recycling, and other processes related to the end-of-life (Abbondanza & Souza, 2019).
Other regions that have advanced systems for collecting and recycling E-waste are East Asia, North America, and South Asia. In Asia, India and China– being the countries with the highest population - have ratified E-waste laws, but only countable African countries have legislation and regulations that cover E-waste specifically (Zeng et al., 2017). Countries lacking E-waste legislation at national level are mainly found in the Caribbean, Central and Eastern Asia, and Africa. For some of the countries in these regions, even if they do have such laws, they lack the proper enforcement and implementation systems. Therefore, there is inadequate effectiveness of policy measures such as targets for collecting and recycling, and, subsequently, legislation may fail to turn into action (Wang, 2019).
[bookmark: _Toc127170271]2.2.3. Consumers.
The world today is characterized by a “throwaway” culture, which is characterized by a discard-and-buy attitude as opposed to a repair-and-reuse attitude of the same device. This behavioral tendency is attributed to repairing defective equipment is often not worthwhile, since doing so involves warranty, data security and functionality issues (Pont, Robles, & Gil, 2019). Another possible reason is that the increase in middle class purchases of new goods/services or equipment for social recognition and as a status symbol (Duan et al., 2019).
Besides behavioral subjective norms (relating to peer pressure of owning the best and latest devices), perceived behavioral control, and attitudes are vital influential factors. Other factors responsible for moderating consumer behavior, disposal and intention to recycle include awareness, legal advocacy, concern for the environment, and negative or lack of recycling experience (Borthakur & Govind 2018). Within this context, a person’s (behavioral) attitude toward a behavior (e.g., responsible disposing and recycling) or an action depends on their perception of that particular behavior as being either negative or positive and its repercussions (Lange & Dewitte, 2019). Subjective norms constitute external factors that can be equated to perceived social pressure to engage in certain behavior or otherwise. This pressure may be from peers, family members, neighbors, the society or the community. Perceived behavioral is the perception of how easy or difficult it is to undertake a given action or behavior. Its main drivers include the availability of opportunities, obstacles, resources, and an person’s previous experience (Chaurasia et al., 2020).
Therefore, the channels of disposal that consumers can access determine how they dispose of E-waste. When the right channels are unavailable, this could lead to considerable landfill disposal. Evidently, the consumer is integral to any proper EWM system; therefore, an effective system is not possible without proper consumer awareness and active participation (Freudenreich et al., 2020). Absence of public awareness concerning how important proper E-waste disposal is leads to insufficient E-waste collection practices and, ultimately, low rates of E-waste recycling. Responsible attitudes toward disposal and recycling are dependent on various influential factors (Shaikh, 2020). These can be categorized broadly as follows:
(i) sociocultural factors including age, ideology, environmental awareness, gender, education;
(ii) economic factors including willingness-to-pay for processes of recycling and income level; and
(iii) infrastructural factors such as conversance with recycling and options that are available for disposal that include doorstep collection facilities or nearness to drop-off sites.
Lastly, owing to unawareness of the practices and hazards associated with E-waste management, the public tends to be negligent with respect to E-waste, i.e., EEE usage, disposal, and recycling. In most cases, consumers often stockpile used, nonfunctional, and old electronic gadgets for a while finally deciding to get rid of them. This stockpiling increases the obsolescence of functioning parts thereby making them irrecoverable and leading to the loss of recovery value, profitability, and material (Ramzan et al., 2020).
[bookmark: _Toc127170272]2.3. E-waste Management Practices.
[bookmark: _Hlk73263596][bookmark: _Hlk55379739]The rapid increase in e-waste has led to worldwide demands to adopt proper management systems (Adanu et al., 2020). In the last decade, the concept of e-waste management (EWM) has received significant attention with the concerned authorities developing and implementing various policies around it (Bombaerts et al., 2020). According to Li et al. (2018), the concept of EWM emerged between 1970 and 1980 when significant environmental pollution accumulated in developing countries to the extent that the problem attracted wider global attention.
EWM entails organizing, planning, forecasting, controlling, directing, and staffing to ensure that the various processes function correctly and efficiently (Baldé et al., 2019). EWM involves overseeing activities related to generating, collecting, transferring, transporting, storing, processing, and disposing of e-waste while ensuring that these activities are environmentally compatible. It also involves the adoption of economic conservation principles, energy, and aesthetics (Kumar & Dixit, 2018). Conceptually, EWM includes handling, disposing, and recycling e-waste from loosely discarded, surplus, obsolete, or broken electrical and electronic devices (Arain et al., 2020).
EWM has been explored in several ways and approached from different perspectives. Azodo et al. (2017) examined the European Union's theoretical stance when it developed its WEEE directive and concluded that the separate electronics and waste management areas were connected by the underlying regulatory principle of extended producer responsibility. While drafting the directive, the authors from the European Union were conflicted about interpretations of sustainability, dangers of the overviews of geographic areas being simplistic, and fiat decisions - all of which resulted in eliminating waste management as the primary outcome of the directive (Bao et al., 2020). This section focuses on the general e-waste management practices employed by developed countries and the public in developing countries. Since literature about e-waste management in the UAE is limited, literature from other developing countries was reviewed to provide context for this study.

[bookmark: _Toc127170273]2.3.1. EWM Practices in Developed Economies.
Around (and prior to) the 1990s, e-waste treatment was the same as municipal solid waste and was either incinerated or dumped in landfills (Ahirwar & Tripathi, 2021). Realizing the harmful and hazardous material components in e-waste and acknowledging the space shortage in landfills and possible increase of e-waste, European and Asian countries started to advocate for alternative takeback systems. In 1994, the EU launched a ‘Priority Waste Stream Programme for Electrical and Electronic Equipment’, which formed the foundation for the consequent EU Directive (Di Vaio et al., 2019). Since then, e-waste regulations have gradually been implemented in regions and localized to countries and the EU has remained a global leader in formulation of policies concerning hazardous substances (Freudenreich et al., 2020). Following suit are other countries such as Japan, South Korea, and Canada with others like China now tightening their regulations and enforcing bans on the importation of e-waste and other waste types from developed countries (Del Giudice et al., 2021). Internationally, the Basel Convention was created as an all-encompassing set of regulations for restricting transboundary e-waste movement from developed countries to developing ones (United Nations Environment Program (UNEP), 2011). Nevertheless, a high dependence on landfills, exports, and trading to address e-waste remains (Zhang et al., 2020).
Unless adopted and enforced at the country level, international regulations are not compulsory. Switzerland became the first developed country to found and implement a formal EWM system (Goworek et al., 2020). EWM in Switzerland as well as in the USA, Canada, Japan, New Zealand, Australia and other developed EU countries, is mostly dependent on the EPR, which was created in the EU and is synonymously referred to as the stewardship scheme (Ngan et al., 2019).
The EPR emphasizes the financial and physical responsibility of the end-of-life processes of waste (how to handle, dispose and recycle) on importers and manufacturers (Danso et al., 2020). The advance recycling fee (ARF) is included in product prices and consumers pay for it at the purchase point in Switzerland and other developed economies. The advance fee and availing of common points of disposal decrease the incentive for disposing illegally or dumping (Cillo et al., 2019). Furthermore, the stern regulations and controls in Switzerland at several levels foster the proper EPR execution and implementation. Similar regulations and laws can be found in other developed countries including Australia, Japan, and the US, but the ambiguity in recycling fees exports or , illegal dumping to developing countries are still the major challenges of the e-waste management systems in such advanced countries (Adanu et al., 2020).
[bookmark: _Toc127170274][bookmark: _Hlk123713323]2.3.2. EWM Practices in Developing Countries.
In most developing countries, particularly low-income and middle-income countries, e-waste is disposed of in domestic landfill sites. Informal e-waste recycling is also widely practiced but often not addressed as part of a municipality’s solid waste and resource management system (Carfora et al., 2017). Reclamation and recycling of e-waste in Africa are mainly done by volunteers with negligible to no regard for health, safety, or the environment. Furthermore, the informal sector's lack of resource recovery policies in the existing waste management strategies promotes e-waste recycling. In the informal sector, many unsafe practices occur such as wires being burned to remove the plastic coating and recover copper. Additionally, acid extraction is used to recover precious metals including gold, platinum, palladium, and silver from printed circuit boards. Islam et al. (2020) indicated that e-waste is both a resource and a hazard, resulting in it being as a dangerous object of governance. E-waste’s valuable rare earth materials and precious metals mean that e-waste is a resource that requires effective reclamation. However, the environmental effects of improperly destroyed waste can be devastating. These effects intensify in less developed countries and especially those with poor or no regulation. In such countries, e-waste has been historically dumped especially by developed countries (Kannan et al., 2020).
During the open, informal burning of e-waste occurs characteristically in environments with less oxygen and lower temperatures than controlled combustion to extract copper from plastic insulations. In the process, toxic air pollutants such as dioxins and furans are released into the environment (Liu et al., 2019). Landfill disposal of e-waste also leads to toxic emissions. The chlorofluorocarbons (CFCs) found in refrigerators and air conditioning units deplete the ozone and are likely to escape into the environment during landfill disposal (Alao et al., 2020). Other toxic substances from e-waste contributing to harmful landfill emissions include polychlorinated biphenyls (PCBs), nickel, hydrochlorofluorocarbons (HCFCs), asbestos, and dimethylene mercury. Additionally, uncontrolled fires at landfills may release extremely toxic furans and dioxins (Ananno et al., 2021).
The practice of exporting e-waste to underdeveloped countries is a significant issue because these areas often lack the appropriate technology or regulations to safely dispose of e-waste. Evangelopoulos et al. (2019) noted that although digital consumption is seemingly about the flow of information rather than an event in space, the result of a smarter planet is grounded in geographically, socially, and ecologically uneven material processes. Wong et al. (2019) decried that e-waste flows have poured into developing or underdeveloped countries, primarily due to lower labor costs and fewer restrictions in these nations. He adds that the citizens of more impoverished regions are subjected to a life of poverty and are exposed to poisonous substances and harmful conditions that no one should be forced to tolerate.
According to Rajmohan et al. (2019), e-waste is not a new issue. China, which began importing e-waste during the 1990s, has long struggled with the consequences of its disposal and has begun banning e-waste imports and implementing governmental controls for its disposal in an attempt to remedy the situation. Gupta (2020) found that increased e-waste production in India has resulted in untrained workers treating and processing over 95 percent of e-waste in urban slums without protective equipment or practical skills. There are only two sectors in which e-waste is formally recycled and there is no large-scale, organized e-waste recycling facility exists in India. This arrangement poses significant hazards to workers who lack adequate training and protection. Khan et al. (2019) added that since e-waste blends plastics and chemicals, improper handling harms both human health and the environment. Laborers in such countries are subjected to innumerable health risks due to exposure to heavy toxic metals.
Disposal in landfills is another historically prevalent method of discarding of e-waste besides incineration. However, landfills create hazards such as leakage, leachate contaminating the soil and groundwater, chemical reactions, vaporization, and uncontrolled fires. Incineration poses hazards such as dioxin formation, heavy metal contamination, health and safety issues, slag, fly ash, and flue gases (Malek & Desai, 2019).
As China and India's situations indicate, the effects of e-waste and the issues it creates or exacerbates transcend the environment and have created political problems. Mawed (2020) noted that corporations contributing to e-waste create global environmental issues and geopolitical issues affecting trade policies. According to Chen et al. (2020), as key political agents of protecting workers and the environment, 'ethical' trade and ‘green’ economies via purchasing choices should be promoted. Furthermore, since e-waste will become more visible, it is likely to be regulated further going forward. Nonetheless, the legislative direction remains unclear (Klemeš et al., 2020).
Minton et al. (2018) noted that improperly disposed e-waste poses a physical danger to society and could violate the privacy of individuals in consuming countries. Masud et al. (2019) noted that improper handling of e-waste prevents the retrieval of valuable materials that are present in higher concentrations in e-waste than the concentrations found in nature. However, US legislation has largely protected companies from global e-waste regulations. O’Brien et al. (2021) stated that companies should begin developing e-waste programs now, accept the inevitability of eventual legislation on this growing issue, and capitalize on consumer perceptions toward environmentally friendly actions. In developing and developed countries including India, South Korea, China, Brazil, and African countries, there have notable attempts at formulating schemes and legislation such as the EPR (Wang, 2019). For example, China developed some laws about treatment of e-waste from 1990 to 2009 that were ineffective before their enforcement in 2012. Under the EPR, the taxes collected from importers and producers subsidize recycling. Despite being implemented, huge e-waste volumes continue to be treated informally and being imported illegally because government subsidies cannot be directed to formal e-waste treatment (Cai et al., 2020).
However, China banned solid waste imports from developed countries as a part of the “Prohibition of foreign garbage imports: The reform plan on solid waste import management” in 2017 (Tsai et al., 2021). As a result, China has significantly reduced environmental damage in the short term and saved approximately 2.35 billion Euros in eco-costs per year. However, other regions have received an e-waste imports’ influx after China’s prohibition. For example, Hong Kong has received more e-waste imports because it failed to implement the ban given its varying policies on customs. This could also imply diverting of waste to other developing African and Asian countries that have yet to implement proper regulations on importation of waste (Xu et al., 2020).
[bookmark: _Hlk73884442]The same applies to India where the Ministry of the Environment and Forests (MoEF) issued draft rules on EWM in 2010. In the draft, the producers’ responsibilities of collect and dispose of e-waste properly as is the case in the EU EPR directive were outlined. However, delays on administering the regulations coupled with and poor enforcement remain the principal challenges (Borthakur & Govind, 2018). Kumar (2019) highlighted three major components for successful EPR program implementation. Firstly, is the need to control and institute downstream activities that are environmentally sound. The second is the need to track the way that resources from trackable producers flow to downstream markets whereby the repercussions resulting from downstream activities can be traced back to producers. Lastly, monitoring and reporting mechanisms of the first two elements are necessary to make the EPR implementation successful. Drawing from these three elements, in the Indian context, two obstacles that hamper successful ERP implementation can be identified. The first one relates to a large, gray EEE market, and the second one about illegal e-waste importation. Cultural factors failure to dispose of used EEE result in the equipment passing to secondhand and thirdhand buyers who then sell it to the local collectors at very low prices.  This impedes the effective implementation of EPR systems (Jain & Mishra, 2020).
[bookmark: _Hlk73267798][bookmark: _Toc127170275][bookmark: _Hlk73884356]2.3.3. EWM in the Middle East.
[bookmark: _Hlk73896892]Many studies (Al-Dabbagh, 2020; Abdallah et al., 2021; Iattoni et al., 2021) about EWM exist in the Middle Eastern region. In a regional report on the Middle East and North Africa, Al-Dabbagh (2020) states that Arab countries are relative newcomers in e-waste management. Abdallah et al. (2021) suggested that IT e-waste is one of the fastest-growing and increasingly dangerous types of waste in these countries. Recently, mobile phone and internet usage has rapidly grown in the UAE. The proper removal of e-waste in MENA countries is costly, and some developed countries like the US and developed EU countries require that MENA countries dispose of their e-waste in landfills. A recent e-waste monitor report for Arab states (Iattoni, Vermeersch, Nnorom, Baldé, & Kuehr, 2021) revealed that, although none of the participating states had any specific legislation on e-waste in the region, the UAE was among those like Saudi Arabia, Qatar, and Algeria that have advanced regulatory and legal frameworks on waste management and/or hazardous waste, which are extendable to e-waste. Moreover, they indicated that the UAE was the only state in the MENA applying the EPR for batteries waste and e-waste. The UAE is also the only state in the Middle East and Africa with an e-waste processing and recycling facility, which is run by the private company, EnviroServe (Iattoni, Vermeersch, Nnorom, Baldé, & Kuehr, 2021). Another company that is a force to reckon with when it comes to environmental remediation, Société Générale de Surveillance (SGS), has offices in Dubai, UAE and is one of the world’s leading landfill management corporations. It specializes in the type of waste management technology that countries in the Middle East need to manage the growing problem of e-waste.
When it comes to commitment to dealing with waste in general, countries in the MENA region have ratified some of them. For example, the Basel Convention has established 14 regional centers in the Middle East. In 1998, the Basel Convention Regional and Coordinating Centre (BCRC) was formed in Cairo, Egypt. Ahmad et al. (2019) found that the BCRC is important at this time because no provincial plan or legislation has been implemented regarding e-waste management in the area. The governments of many Arab countries are aware of this necessity owing to the rising volume of e-waste and they are expected to accelerate this process. In Morocco, for example, civilians demanded rapid e-waste solutions. This demand comes mainly from the private sector and is supported by national and local governments (Aboelmaged, 2020).
In Saudi Arabia, the presidency of metrology and environment protection (PME) emphasized addressing and controlling human health hazards arising from pollutants that are emitted to the atmosphere from improper disposal of hazardous waste. The General Environmental Regulations and Rules for Implementation in Saudi Arabia define the means of sound environmental management of hazardous substances and waste and its requirements in conjunction with the Basel Convention in 1989. The Convention controls the transboundary shipment and disposal of harmful waste (El Bilali & Ben Hassen, 2020). Hazardous substances are defined as materials that harm humans or the environment. They include toxic, infectious, flammable, explosive, or ionized radiation. Mitigating the harmful effects of e-waste is primarily a matter of identifying and segregating different kinds of waste. If companies in the Arab states begin to separate e-waste, it will be a substantial step toward meeting the goal of processing and recycling e-waste instead of disposing of it in a landfill (Islam & Huda, 2020). EnviroFone, a division of EnviroServe, collects e-waste throughout the Middle East to ensure that this hazardous waste is not included with other waste streams (Aboelmaged, 2021). EnviroFone and other Middle Eastern companies such as the International Computer Company (ICC) aim to reverse a trend seen in all parts of the world. Despite calls for recycling and countries’ spurious claims of recycling their waste, there is evidence that as much as 85% of e-waste is shipped directly to landfills or is incinerated after its initial use. Only 10% to 15% of e-waste is separated from the general waste flow and sent for recycling. Even then, there are several companies in comparatively advanced countries in the Middle East including Saudi Arabia, Bahrain, and the UAE that are working to ensure that e-waste is appropriately processed (AL-Dabbagh, 2020).
Saudi Arabia, Bahrain, and the UAE are investing in innovative solutions regarding environmental responsibility in the Middle East such as setting up state-of-the-art e-waste recycling facilities (Iattoni, Vermeersch, Nnorom, Baldé, & Kuehr, 2021). Similarly, other members of MENA have begun to follow suit. In 2010, Qatar’s Ministry of Environment drafted legislation intended to regulate the safe management of e-waste. The first of its kind in the region, this law mainly targets dealers in IT products to regulate and govern how customers process their old and defunct electronic gadgets (Hasan et al., 2020). Qatar has also enacted the country’s first e-waste recycling program to address mobile phones and other electronic devices that have been carelessly disposed. The Qatari telecommunications company (Qtel), which is now known as Ooredoo and is a Qatari multinational company offering services such as wireless, mobile, wireline, and content service, has established a remediation program in Qatar that allows citizens to place cell phones and laptops at various collection sites, which are then taken to offshore processing centers. The Qatar pickup program is modeled according to a similar initiative introduced by EnviroSource in the UAE (Zabala, 2019). In Morocco, the government has enacted a similar recycling program. For several years, Morocco has been confronted with an imbalance between a sharp increase in the use of mobile phones, laptop computers, and televisions and the disposal of these electronic materials. Morocco stands out in the Middle East in that the push for recycling and greater environmental responsibility has come primarily from the public. In contrast, the private sector has been behind the demand for better and more responsible remediation in many parts of the MENA region. Although several companies have partnered with their governments on several occasions, EnviroServe has been the only company to act regionally (Aboelmaged, 2021).
E-waste management is rapidly becoming a multistakeholder proposition in the MENA region. Governments have realized that promoting recycling and environmental stewardship is beneficial, particularly in Middle Eastern countries, where land use issues keep landfill space at a premium. However, plans have been developed to create a regional landfill to fully use this option (Masud et al., 2019). A regional landfill in this part of the world must consider many environmental factors including specific needs concerning soil, water, and ventilation (Salem et al., 2018), which pose significant threats to health and wellbeing of people and planet. In a guide, Alghazo et al. (2019) suggested that Middle Eastern countries require proper e-waste management technology that offers appropriate removal of e-waste and revitalization of resources to be used in a new manufacturing cycle. Implementing this could potentially avert the problem of landfills.
[bookmark: _Toc127170276]2.3.4. EWM in the UAE.
In 2008, the UAE passed a law to control and preside over the reprocessing of cell phones. Similarly, Egypt and the UAE disposed of e-waste by providing income for recyclers who are available in their localities (Alghazo et al., 2019). A report by Jadalhaq and Alqodsi (2018) revealed that Etisalat a telecommunications company of UAE origin and offering services in 16 countries in Asia and the MENA, held an environment, mobile phone, and e-waste collection campaign and gathered 40,000 mobile phones and 23 tons of other e-waste in the UAE at the beginning of 2009. This was a small fraction of the potentially available e-waste in the UAE. However, the report did not indicate the state of recycling within the UAE, which might indicate disinterest in collecting e-waste on a larger scale. Most of the accumulated e-waste is disposed in landfills or shipped to developing countries, such as India and China, for inappropriate disposal (Zabala, 2019). About a decade later in 2019, the UAE collected about 0.7 kilotons of e-waste and as mentioned earlier on, the UAE-based company, EnviroSource, collaborates with governments in the MENA region to properly manage and reprocess e-waste (Iattoni, Vermeersch, Nnorom, Baldé, & Kuehr, 2021).
EWM efforts in the UAE are in early stages of implementation. However, increasing consumer awareness and industrial development become intertwined with e-waste recycling (Al Bloushi et al., 2020). Although some companies have started campaigns to collect e-waste, local recycling initiatives have not been implemented. Abdallah et al. (2021) suggest that this action entails that e-waste management in Middle Eastern countries is a discriminatory process that principally suppresses valuable, eco-friendly portions of IT e-waste and lacks appropriate disposal methods of nonrecyclable products. Thus, Ali et al. (2019) concludes that establishing a joint recycling service in the Arab world could likely be supported by a local group. Accordingly, the UAE government has shown increasing interest in adopting solutions to address e-waste. For instance, the UAE is reported to have exported some 1 kiloton of e-waste in the form of electronic scrap that contained copper and precious metal compounds to the Republic of Korea in 2018 despite these challenges (Iattoni, Vermeersch, Nnorom, Baldé, & Kuehr, 2021). Additionally, the UAE is constructing a facility at the Dubai Industrial Park, EnviroServe, to be the region’s primary center for managing e-waste in the Middle East. Its initial phase is to process 39 kilotons of e-waste annually (Abdallah et al., 2021). Furthermore, the UAE has been working towards launching the smartest, solar-powered e-waste bin in the world designed by Baharash Architecture, which is a London-based firm that develops innovative sustainable cities’ designs, to further aid in EWM (Attia, Soori, & Ghaith, 2021).
The UAE has also inaugurated a sustainable economic development initiative as a top priority within the “Green Economic Agenda (2015-2030)” to become a leader in the transition to sustainable development. Other initiatives in the UAE involve the 2017 e-waste collection campaign that was driven by the business community and local authorities, such as the Dubai Internet City and Dubai Science Park (DSP), to collect nearly 2 tons of discarded electronics (e.g., laptops, printers, cameras, mobile phones) (AlJaberi et al., 2020).
[bookmark: _Toc127170277]2.4. E-waste Disposal.
In several developing countries such as India, the Philippines, Vietnam, and Cambodia, e-waste is disposed of in landfills together with other forms of municipal waste, dumped or burned in open spaces. These practices have been flagged for releasing toxic and carcinogenic substances into the environment (Borthakur & Govind, 2017).
Besides direct disposal, informal recycling has been used for recovery of ‘valuable’ metal components (such as gold, aluminum, and silver) through rudimentary techniques in most transitional and developing countries. Contrastingly, the formal recycling that happens in several developed nations with different degrees of formalization in the processes involved (Jayaraman et al., 2019). For example, formal e-waste recycling using hi-tech technology in the EU is approximately 40%, 24-28% in Japan and China, 12% in the USA and Canada, and 1% in Australia. Less formalization involves collecting and dismantling in an organized manner and exporting the parts and products to developing countries for informal recycling, reuse, or resale (Wang et al., 2020).
The recycling rates or the decisions to recycle specific products depends on three principal factors (Kumar, 2019). The first one is the value of recovered material. The second factor is the ease of collection (e.g., a huge number of dispersed collection sites increase the collection costs and, thus, make collection unattractive). The third factor was convenience and benefits of disposal for customers (Kumar, 2019). 
Global estimates indicate that the fate of e-waste is unidentified (Nasrollahi et al., 2020). Out of all the e-waste produced globally in 2014, only about 16% (6.5 Mt) was reported to be collected and recycled formally, while the fate of the remaining 84% (35.2 Mt) remained unknown. Similarly, in 2016, only 20% (8.9 Mt) of the total e-waste was collected and treated formally, while 4% (1.7 Mt) was disposed in the landfill. The fate of the remaining 76% (34.1 Mt) remained unidentified. The e-waste that was sent to municipal waste was possibly disposed of in landfills and/or incinerated, while the unidentified e-waste could have been stockpiled, dumped, and recycled using informal methods, or exported to developing countries (Khan et al., 2019). In 2019, about 82.6% (44.3 Mt) of the e-waste generated globally was unidentified with only 17.4% (9.33 Mt) being collected formally (Forti et al., 2020), as shown in Table 8 below. Table 8 shows data for formally collected e-waste and unidentified e-waste only covers the years 2014, 2016 and 2019. For these years, the percentage of unidentified e-waste is significantly higher than that of e-waste collected formally.
Table 8: Formally collected versus unidentified e-waste globally for the years 2014, 2016, and 2019.
	Year
	Formally Collected
	Unidentified

	2014
	16% (6.5 Mt)
	84% (35.2 Mt)

	2016
	20% (8.9 Mt)
	76% (34.1 Mt)

	2019
	17.4% (9.33 Mt)
	82.6% (44.3 Mt)


Source: Khan et al. (2019, p. 50) and Forti et al. (2020, p. 23)
Similar discrepancies are noted across Asia where powerful economies of industrialized countries (e.g., South Korea and Japan) or in oil-based economies in Arabia (e.g., Saudi Arabia, Oman, UAE, and Kuwait) generate significantly higher amounts of e-waste than the global average compared with the large emerging economies of China and India. The UAE is the richest country in the Arabian Peninsula, and its wealth contributes to it having one of the highest domestic e-waste generation rates compared with the much poorer surrounding countries (above 10 kg. per capita/yr.) (Alghazo et al., 2019). Indeed, Iatonni et al. (2021) reported that there is a positive correlation between GDP per capita and the e-waste generated in kilograms per inhabitant. Data extracted from Iatonni et al. (2021) and GDP per capita data from The World Bank Group (2022) were used to develop the statistics shown in Figure 4 to illustrate this relationship between GDP per capita in each country and e-waste generated per inhabitant annually in countries in the MENA region for the year 2019.
As shown in Figure 4 below, there is a trend denoting a relationship between GDP per capita and the amount of e-waste generated in kilograms per person per year. In other words, Figure 4 shows that countries with higher GDP per capita tend to record higher amounts of e-waste generated by inhabitants per year and vice versa. Consumers can contribute to the management of used EEE in three possible ways. These include disposing into municipal waste, informal disposal, and formal disposal. They are discussed in the three subsections below. 


[bookmark: _Toc127170278]2.4.1. Disposal into Municipal Waste.
Consumers could dispose of damaged or used equipment in trash bins together with regular municipal or household waste. Depending on the country or region, such waste could then be disposed in waste incinerators or landfills, where the chances of being separated, sorted and recycled are very low (Park & Lin, 2020). Small IT products, lamps, and equipment are often disposed of in municipal waste. This method of disposal exists in both developing and developed nations and leads to massive environmental destruction (Nasrollahi et al., 2020).
Figure 4: GDP Per Capita (USD '000) and Annual E-Waste Generation in Kilograms Per Inhabitant for The Year 2019iIn MENA Countries
Source: Iattoni et al. (2021, p. 40) and The World Bank Group (2022)

Disposal into municipal waste bins is normally backed by drop-off and pickup or collection points and this is especially common in European countries. For example, in Belarus, 23 kilotons of e-waste were collected through municipal waste plans in 2019 (Forti et al., 2020). Altogether, the nature of municipal collection points differs across various countries and contexts (Iatonni et al., 2021). This variation is traceable to the fact that e-waste collection schemes often involve various actors and partners including municipal authorities and informal retailers and collectors in different territories and countries. Accordingly, municipal authorities can organize the collection points or run producer take-back schemes that include both drop-off and pickup services. In the UAE and other Arab countries like Oman, Algeria, Sudan, Egypt, Qatar, Jordan, Mauritania, Saudi Arabia, and Lebanon, the environment ministry collaborates with municipal authorities to not only collect e-waste, but to enforce compliance with any regulations and laws.  Municipal authorities in the UAE also collect e-waste in addition to promoting voluntary disposal at formal UAE waste collection centers (Iatonni et al., 2021). In the UAE, there are designated drop-off and pickup points in every emirate and it is possible to schedule pickups in case the items that a consumer intends to dispose of are bulky (Tabrez, 2020). Table 9 illustrates some of the municipal collection centers in the emirates of Dubai, Abu Dhabi, Sharjah, Ajman, and Ras Al Khaimah.
Table 9: Municipal Collection Centers in Dubai, Abu Dhabi, Sharjah, Ajman, And Ras Al Khaimah.
	Emirate
	Municipality Pickup Centers
	Region in UAE

	Dubai
	· Dubai Municipality Center
· Al Twar
· Al Kifaf (near Jaffliyah)
· Al Manara (Sheikh Zayed Road)
· Tadweer recycling company
	North-west

	Abu Dhabi
	· Abu Dhabi Tadweer Waste
	Southwest

	Sharjah
	· Bee’ah – Tandeef
· Al Qasba recycling bin
	Eastern

	Ajman
	· Residents need to call Ajman Municipality via 800 70 after registering online via https://online.am.gov.ae/en/index.html
	Northern

	Ras Al Khaimah
	· Behind Al Hamra Mall
· RAK Mall parking lot
	Northern


 Source: Tabrez (2020).
[bookmark: _Toc127170279]2.4.2. Informal Disposal.
In developing countries, the EWM infrastructure and system are underdeveloped (Forti et al., 2020; Iatonni et al., 2021). Therefore, the informal or unofficial disposal processes entail waste collection by local collectors who buy waste from consumers door-to-door to sell to local residents who refurbish the waste or recycle. The waste is then crudely recycled in open backyards without proper facilities (Wang, 2019). The informal e-waste disposal sector is dominant in such developing countries as Mexico (Tsydenova & Heyken, 2019), Indonesia (Maheswari, Yudoko, Adhiutama, & Agustina, 2020), China , India (Dutta & Goel, 2021), and Ghana (Amankwaa, Tsikudo, & Bowman, 2017). The most recent report on the global state of e-waste and ERM by the United Nations University (UNU)/United Nations Institute for Training and Research (UNITAR) (Forti, Baldé, Kuehr, & Bel, 2020) revealed that about 82.6% or 44.3 metric tons of e-waste generated in 2019 could not be accounted for and was suspected to end up in the informal sector. As shown in Figure 5 below, the amount of e-waste generated globally has been rising from 44.4 metric tons to 53.6 metric tons in 2019 and has been projected to increase to 74.7 metric tons in 2030. Furthermore, Figure 5 shows that the amount of e-waste that is documented to have been collected properly was only 17.0% in 2014 and this reduced to about 17.4% in 2019.
In developed countries, waste collection outside of the official takeback system is conducted by individual waste companies or dealers that sell or dispose e-waste via various channels depending on the condition of the equipment (Onac et al., 2020). Developed nations have legislation for e-waste and yet the e-waste they collect may still not undergo formal or specialized treatment with some e-waste being exported to developing nations. For example, the amount of transboundary EEE movement was estimated to be between 7% and 20% of the total e-waste generated in 2019 (Forti et al., 2020). The e-waste collected via these informal methods of disposal include temperature exchange equipment, huge equipment, and IT equipment (Piprani et al., 2020). 
Although the informal e-waste disposal and recycling sector accounts for a significant fraction of ERW especially in developing countries, the fact that it is not legalized by any government agencies and has no regulations or laws that govern it opens it up to some social and economic challenges (Amankwaa, Tsikudo, & Bowman, 2017; Tsydenova & Heyken, 2019; Dutta & Goel, 2021). For example, it often employs the uneducated and poor children, women, and men who live in slum areas (Dutta & Goel, 2021). Almost always, people working in the informal e-waste disposal and recycling sectors across many developing counties earn their living from it by recovering precious metals using unsafe procedures and techniques. Such procedures and techniques like incineration harm the environment more through pollution and pose health hazards to the workers and those around the e-waste disposal and recycling areas (Amankwaa, Tsikudo, & Bowman, 2017; Dutta & Goel, 2021). Even with these demerits, the informal e-waste sector supports the formal e-waste sector at times. For example, there is evidence (Iatonni et al., 2021) that the informal sector hands over intact e-waste products to the formal sector.
[bookmark: _Toc127170280]2.4.3. Formal Disposal.
Formal disposal is largely prevalent in developed countries and especially those with infrastructure backed by national e-waste legislation and regulation (Forti et al., 2020). Additionally, these countries have designated stakeholders including producers, the government, or other organizations for collecting and treating e-waste (Oudah et al., 2019). With formal disposal of e-waste, the underlying assumption is that most of the e-waste is collected, treated, and disposed in ways that are legally compliant. Subsequently, it is assumed that such legally compliant approaches consider the implicated safety, health, and environmental aspects of disposing e-waste (Forti et al., 2020). In most cases, e-waste collection occurs through municipal collection sites, retailers or pickup services, which then undergo treatment in hi-tech recycling facilities that impact the environment and health minimally. The laws provide governance control mechanisms related to collection targets and recycling processes (Ramzan et al., 2019).
From the Global E-waste Monitor 2020 (Forti et al., 2020), only 78 countries around the world were reported to have some form of regulation, policy, and/or legislation by 2019. This was an increase from 61 countries in 2014. Even then, regional regulatory advances remain slow in some places with enforcement being poor thereby inhibiting proper e-waste management and collection mainly because of lack of political goodwill and low investments (Forti et al., 2020). Even in the UAE with the EPR and potentially the most developed infrastructure for collecting e-waste among the Arab countries, only 0.4% of the e-waste was collected in 2021 possibly because the EPR was still being defined in terms of the full products’ list that it covered (Iatonni et al., 2021).
Figure 5: An Illustration of the Path of Global E-Waste Generated in 2019.
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Source: Forti et al. (2020, p. 23)
[bookmark: _Toc127170281][bookmark: _Hlk79268499]2.5. E-waste Recycling (EWR).
[bookmark: _Hlk50142508]The linear economy pressures the world’s natural resources that are needed as raw materials to create new products. These products become waste that is disposed of in landfills and negatively impact the environment and human health. In contrast, the circular economy emphasizes the importance of using resources as long as possible (Zabala, 2019). Once the highest amount of value has been extracted, the resources should be recovered and recycled. In addition to metals, other valuable materials are found in e-waste, such as plastic, glass, and ceramics. Moving toward the circular economy in electronics can turn waste into secondary raw material that serves as valuable inputs in different companies to manufacture different products (Dai et al., 2020).
Recycling has been extensively researched, particularly to understand strategies to promote recycling and the factors that determine individual participation in recycling. Several studies (Wang et al., 2020; Nhamo et al., 2020; Mhatre et al., 2021) attribute recycling behavior to extrinsic incentives, external facilitators, internal facilitators, and demographic variables. E-waste recycling is an important economic activity generating a sufficient income for 64 million people in the developing world (Nhamo et al., 2020). The latest forecast revealed that e-waste is worth USD 62.5 billion annually (Nhamo et al., 2020), which is more than the GDP of most countries. It is also valued at three times the output of all the world’s silver mines (Nhamo et al., 2020). Effective use of e-waste products includes the reuse of the product, also called “the second life,” which increases the material value. The global markets for second-life products, such as cellphones, computers, and televisions, are well developed.  The process of retaining precious metals which are valued at billions of dollars and are currently being disposed, could be improved. To leverage this opportunity, countries must shift from a linear to a circular economy in electronics markets (Mhatre et al., 2021).
Material flow occurs from e-waste to final or new products during the recycling process. Material is defined as the substance of which a good is formed or composed of by being a component or constituent matter (Fuldauer et al., 2019). In chemistry, a substance is defined as a single type of matter consisting of uniform units. If the units are atoms, then the substance is called an element, such as carbon or iron; if the units are molecules, then it is called a chemical compound, such as carbon dioxide or iron chloride (Gupta & Mirchandani, 2018). A component consists of many materials. The product mixes some components and can generate positive or negative economic value that is assigned by markets (Dhir et al., 2021).
[bookmark: _Toc127170282]2.5.1. E-waste Recycling Processes.
E-waste is processable either formally or informally. Informal practices characterizing the approach employed in Pakistan, involve unsafe and crude recycling methods including acid baths and burning, with waste residue going into local drains and landfills and ultimately contaminating the waterways. Businesses that process e-waste informally are usually unregistered, discrete, and operate largely without adherence to any regulatory oversight (Hasan et al., 2020). The effects of informal processing have been studied extensively (Cui et al. 2019; Chaurasia et al., 2020; Malik et al., 2020) and reported to be hazardous to the environment, humans, and animals because they release toxic elements. Being exposed to toxic chemicals including metals, such as lead and mercury, and the burning of e-waste materials have been linked to increased risk of skin and respiratory diseases, cancers and eye infections for those who handle such waste and those living near the waste (Malik et al., 2020).
Unlike informal recycling, formal recycling in waste-generating countries involves facilities with suitable equipment for facilitating safe processes of extraction. Mostly, these facilities ensure safe conditions for working, but cost a lot to set up and maintain and, thus, not common in many developing countries (Cui et al., 2019). Regardless of the relatively safer and regulated processes, formal recycling is limited in terms of eliminating negative environmental and health impacts. Those working in such facilities have been found to be overexposed to toxic components such as furans and dioxins (Chaurasia et al., 2020).
Ideally, formal recycling practices take place in permitted, licensed, and regulated sites that feature indoor processes with some level of pollution controls, worker protection, and industrial hygiene (El Bilali & Ben Hassen, 2020). In contrast, informal recycling tends to be decentralized and involves few or no occupational health measures and no automated procedures. It is conducted openly in backyards without suitable properties or facilities, plants or equipment. Furthermore, informal recycling relies mainly on natural ventilation. Both informal and formal methods of recycling may involve mechanical and physical techniques during the onset stages and chemical methods in the upgrading and refining stages (Cillo et al., 2019). The EEE ecosystem started from upstream levels (i.e., material extraction to manufacturing, and distribution) and ended in the downstream stages (i.e., usage and disposal). The principal EEE lifecycle stages involve informal and formal processes of recycling (Bocken & Short, 2021). However, this study’s focus is on the downstream levels and particularly the informal processes. A more detailed discussion of both formal and informal processes and their impacts are as follows.
2.5.1.1. Formal Recycling Processes.
In formal recycling sectors, e-waste collection is regulated. Moreover, there is normally a formalized takeback system in which commercial pickup services, retailers, and municipalities collect e-waste whereas private companies or individual pickers also collect e-waste materials through informal systems (Ahirwar & Tripathi, 2021). After collecting, the equipment undergoes sorting, testing, repairing, and refurbishing. However, equipment that must be recycled is disassembled via mechanical dismantling, which can be conducted semiautomatically or automatically. After that, metallic and non-metallic fractions are extracted through shredding and crushing before being sorted using various methods including gravity separation (for plastics, metals, and glass), magnetic separation (to obtain ferrous metals), and electrostatic separation (via various electrical conductivities; for glass, aluminium, copper, nonmetals and metals) (Asefi et al., 2019). Subsequently, metallurgical processes and chemical recycling methods are applied in separating metallic and organic materials. Metals can be melted under heat (using a smelting and pyrometallurgical process) or dissolved by a liquid or chemical (using a leaching and hydrometallurgical process). The metals can then be sorted further depending on their chemical composition. Lastly, these metals that are dissolved through the leaching method are recoverable using techniques for purification (Bhatia & Srivastava, 2018).
2.5.1.2. Informal Recycling Processes.
In informal recycling sectors, e-waste collection is conducted by self-employed peddlers. These peddlers purchase e-waste from end-user consumers since, in some developing nations like India, China, and in the MENA region, consumers expect to profit economically for getting rid of e-waste this way. The main informal recycling processes involve manual dismantling and sorting using simple tools or bare hands and eventually shred and ground (Bhaskar & Kumar, 2019). Plastics and printed circuit boards are dismantled using a high flame torch, heating or open burning. Acid baths are used to extract precious metals from printed circuit boards. The acid baths entail nitric acid and mercury or cyanide salt leaching, where plastics and similar components melt such that only the metals remain. Wires and cables are burned to recover copper when the plastic melts (Duan et al., 2019). E-waste from informal processes ends up being discarded in landfills, open dumps, and waterways. The use of these crude methods helps one to obtain metals that are easily recoverable, such as gold, copper, lead, iron, and aluminium, though the yields are low. However, other rare metals, such as nickel, platinum, barium, and indium, are irrecoverable and end up being discarded as waste (Asefi et al., 2019).
[bookmark: _Toc127170283]2.5.2. E-waste Recycling Impact.
Recycling of e-waste is said to be one of the most effective ways of dealing with this global problem in various studies (Yushkova & Feng, 2017; Ilankoon, et al., 2018; Attia, Soori, & Ghaith, 2021). However, recycling of e-waste has both positive and negative impacts and particularly depending on the method or approach used in the process (Pinto, 2019). Based on the literature reviewed, this study classified the impacts of e-waste recycling practices into human health, environmental, social and economic implications of e-waste recycling practices. These are reviewed below in order to provide a critical view into why some individuals including some millennials may prefer other approaches of containing e-waste such as reducing the consumption of EEE to recycling.
[bookmark: _Toc127170284]2.5.2.1. Environmental Impact.
E-waste lifecycle stages, particularly informal recycling practices, cause pollution. Burning activities harm the environment the most, followed by dismantling and lastly repairing activities (Ahirwar & Tripathi, 2021). The burning of plastics and metals emits furans, metal fumes, polychlorinated biphenyls (PCBs), polybrominated biphenyl ethers (PBDEs) and polycyclic aromatic hydrocarbons (PAHs). Dioxins produced by burning e-waste are a hundredfold more prevalent than those generated from domestic waste burning. At e-waste recycling sites, metal concentrations were 100 to 1000 times more certain some metals compared to control site concentrations (Ahirwar & Tripathi, 2021). The dismantling stage of informal recycling could lead to unintended leaking and spilling of hazardous substances. Furthermore, shredding and grinding processes produce metal, plastic, ceramic, glass and silicon dust particles (Xu et al., 2020).
In spite of metals being naturally occurring components, anthropogenic sources including e-waste could change metal distribution in the environment by transferring these metals to water, the soil, air, marine life, plants, and sediments. As such, they can pose serious environmental concerns. These heavy metals persist in the air, soil, and water. Resultantly, heavy metals at times enter the food chain through plant poisoning and could cause phytotoxicity that weaken plant growth, reduced nutrient uptake, chlorosis, disorder in plant metabolism, and decreased nitrogen fixation in leguminous plants meant for consumption by humans (Kannan et al., 2020). Consequently, animals and humans are exposed via their diets, dust air inhalation, and skin contact and soil ingestion. The eventual accumulation and biomagnification in human tissues poses severe health risks (Mawed, 2020). Moreover, heavy metals are nonbiodegradable. These metals are highly persistent in the environment (i.e., the air, soil, and water) thereby harming the aquatic environment and ecological balance. Metals are soluble in water and are easily absorbable into the marine life that harms fish and other aquatic organisms. Thus, they degrade quality of water, kill aquatic life, and harm human health in the end (Pujara et al., 2019). Batteries constitute another possible source of hazardous metals that could harm the environment and affect human health negatively, particularly in regions without proper infrastructure to support formal e-waste treatment (Pinto, 2019). Additionally, rechargeable lithium batteries that are often found in portable electronic devices contain such metals as cobalt, copper, nickel, thallium, silver, and lead, all of which could cause leaching after corrosion of the battery and result in toxicity. Failure to handle these chemicals and metals appropriately could harm the environment severely. For example, cadmium from one mobile phone battery could contaminate approximately 600,000 liters of water (Park & Lin, 2020).
The negative impact on the environment is caused not only by informal practices of recycling but the formal recycling systems as well.  Shaikh (2020) reported finding higher metal and toxin concentrations (PCDD/Fs, brominated flame retardants, PCBs, and PAHs) in the air, dust, and soil samples obtained in and around facilities of formal e-waste recycling than in samples obtained from reference sites.
[bookmark: _Toc127170285]2.5.2.2. Human Health Impact.
Numerous researchers (Banhidarah et al., 2020; Wang et al., 2020b; Wiesmeth, 2020) have investigated the effects of heavy exposure to metal on human health. Excessive intake of copper causes damage to the liver and hampers learning capabilities and behavior. Continual cadmium exposure increases the risk of kidney damage and lung cancer (Wang et al., 2020b). Cadmium, chromium, lead, and nickel pose lifetime risks of cancer to residents and workers, whereas cadmium, lead, copper, and zinc create noncancer risks. Lifetime exposure to cadmium increases the mortality risk dose-dependently in women (Wiesmeth, 2020). Additionally, women had a significantly higher risk of kidney disease, renal diseases, renal failure and urinal tract diseases, and toxic effects from being exposed to cadmium. The cancer and noncancer risks posed by informal recycling sites also tend to be higher than those at formal recycling facilities for residents, and particularly children (Wiesmeth, 2020).
Detailed studies by various authors (Zhang & Cude, 2018; Liu et al., 2019; Banhidarah et al., 2020) about the health outcomes of adults, children, neonates, and altercations in cellular expression have been conducted in China. Pregnant women’s exposure to heavy metals caused by e-waste negatively affects neonatal health (Banhidarah et al., 2020). For example, impulsive abortions, stillbirths, and premature births increase. Furthermore, exposure lowers the birth weight, length, Agpar scores, and neonatal behavioral neurological assessment (NBNA) scores of infants. Children aged 8-9 years were also reported to be experiencing have problems related to lung functionality because of their exposure to manganese, chromium, and nickel (Zhang & Cude, 2018). Lead exposure impacts children’s temperament, including adaptability, approach withdrawal, and activity level. In adults, levels of sex hormone have been linked to wearing masks in the sense that they varied across individuals who wore masks while exposed to e-waste-related toxins and those who did not wear masks to prevent contamination from the toxins related to e-waste. Exposed groups, including neonates and children, have also shown thyroid dysfunction and DNA and gene expression damage (Liu et al., 2019).
[bookmark: _Toc127170286]2.5.2.3. Social Impact.
The social impact of e-waste involves the effects towards community, family, and individuals. It includes such forms as visual pollution that occurs because of unorganized dumping wires, worn-out buildings, cables, and billboards (Jayaraman, Vejayon, Raman, & Mostafiz, 2019). When it comes to the impact on health as a social outcome of e-waste, formal sites may have better occupational health and safety standards. For example, they prohibit child labour and adhere to relevant laws and regulations (Zeng et al., 2017) unlike in informal. Additionally, since laborers work for only 8 hours each day in formal recycling sites, their biomarkers have lower concentrations than laborers in informal recycling sites who suffer exposure via recycling, contaminated soil, air, food, and water items. Moreover, recycling e-waste formally can be useful in recover approximately 99.9% of mercury contained in lamps and switches and in reusing over 98% of wood, metals, and plastics (Minton et al., 2018).
Informal recycling practices are mostly associated with negative social impacts although they have some positive ones too. An example of negative social impacts was that working hours were over 72 hours per week in several countries where laborers did not have social welfare benefits (Xu et al., 2020). On the other hand, informal recycling practices create positive social impact by providing jobs to unskilled and often underqualified laborers (Cheng et al., 2020). Underprivileged people including unskilled laborers, children and women, who often belong to families that work in the same space as they eat, sleep, and live undertake most of the recycling (Xu et al., 2020). Additionally, the informal e-waste recycling sector contributes to poverty reduction by providing employment opportunities and helping to develop the economy in that sense (Cheng et al., 2020). For example, when evaluating the employment creation potential of formal (compliant) WEEE pretreatment plants in Ireland,) it was reported that approximately 400 kilograms of mixed waste create a full-time equivalent job, whereas e-waste obtained from scrapyards could result in the creation of between 12 and 14 jobs in pretreatment plants (McMahon, Ryan-Fogarty, & Fitzpatrick, 2021; Shaikh, 2020).

[bookmark: _Toc127170287]2.5.2.4. Economic Impact.
[bookmark: _Hlk89759849]Analyzing the economic impact of EWR has mainly been analyzed based on the precious metals found in e-waste and employment. For instance, precious metals’ availability has been found to be the principal economic motivator for the e-waste recycling industry as e-waste potentially contains more metals than ores (Cheng et al., 2020). During the investigation of the economic facets of material flow, Nasrollahi et al. (2020) reported that such flows involved in the pre-recycling processes, such as upgrades or repair to resell, were considerably higher than those from post-recycling processes and selling of parts. Altogether, the economic impact analyses presented in these studies (Cheng et al., 2020; Nasrollahi et al., 2020) only factored in revenues and costs from resale and did not include other expenses such as wages, transportation costs, and additional components (Dhir, Koshta, et al., 2021).
In the Indian context, a study was conducted to estimate e-waste generation based on the market supply method together with substance flow analysis with a view of quantifying critical raw, precious, and common materials within the WEEE (Panchal, Singh, & Diwan, 2021). The rationale was to evaluate the recovery economic potential and the findings showed that WEEE recycling has the potential of supplying platinum group of metals in the electronic industry thereby reducing the importing dependency of critical raw materials. Their findings also showed that gold had the highest economic recovery potential among all previous metals at an estimated USD 1.6 billion. However, indium and the extraction of rare metals was found to be infeasible due to low rates of recycling (Panchal, Singh, & Diwan, 2021).
Ilankoon et al. (2018) pointed that 1 million mobile phones have the potential of generating approximately 9,000kg of copper, 250kg of silver, 24kg of gold, and 9kg of palladium. Similarly, Zhang et al. (2019) examined the feasibility of reusing, recovering or recycling the components recovered from EEE to maximize profitability or minimize EWM costs and found that recovery was possibly the most profitable. This inference on recovery could be linked to observations such as those indicating that gold recovered from e-waste is typically between 80 to 250 grams per ton, which is more than the average obtained from gold ores (Ilankoon, et al., 2018).
Another study involved the identification of different EWR techniques and the investigation of each technique’s cost and revenue drivers and found that recycling backed by product transformation salience was more economically beneficial (Winterich et al., 2019). Based on the same cost and benefit analysis, a pilot recycling project based in China was found to have resulted in an economic failure because producers (recyclers) made losses at all stages. As a result, there lacked incentive to run EWR companies (Cai et al., 2020). Importantly, Islam and Huda (2020) found that the EWR sector provides economic benefits in terms of jobs and support for livelihoods for both the informal sector such as waste pickers and the formal sector through high-end, white-collar jobs for professionals such as engineers.
In their study, Alghazo et al. (2019) developed a model to analyze and create projections of the economic value of e-waste in millions of euros in the Gulf Corporation Council (GCC) for the period 2018 to 2040. They developed three scenarios that were classified as low, medium, and high scenarios, as shown in Figure 5. Based on their model the economic worth of the e-waste generated in the UAE was between Euro 1.028 and 1.042 billion in 2018 and was projected to rise to between Euro 1.312 and 1.49 billion in 2040. In both instances and across the low, medium, and high scenarios, UAE’s e-waste economic value was only second to Saudi Arabia (Alghazo et al., 2019).
[bookmark: _Toc127170288]2.6. Consumers’ Recycling Behavior.
E-waste affects consumers especially when they need to discard and/or replace obsolete products or old equipment (Allison, 2019). Keeping unused EEE consumes storage space, customers incur fees for recycling and disposal, and are faced with the risk of potential environmental contamination from recycling and disposal processes. Therefore, the cumulative cost to consumers of replacing this equipment may be significant (Allison, 2019). Thus, recycling and involving consumers fully in proper e-waste collection is important if high recycling rates are to be achieved. Indeed, Dhir et al. (2021) underscored the importance of consumer behavior in both EWM and EWR in the USA. In two different studies, Parajuly et al. (2020) and Dhir et al. (2021) examined several variables that could influence consumers' intentions toward e-waste recycling behavior. Examples include lack of or inadequate incentives, ignorance on the significance of e-waste recycling, lack of supportive policy, and unsupportive business models that continually propel the production and use of short end of life EEE (Parajuly et al., 2020).
Figure 6: E-Waste Economic Value Analyses and Projections in The GCC (2018-2040).
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Source: Bocken et al. (2021).
[bookmark: _Hlk73884301]Regarding e-waste, consumers can be divided into two categories i.e., EE customers (users) and holders of e-waste (disposal). Dhir et al. (2021) identified several factors that influence return and recycling behavior with the potential of serving as either drivers or barriers subject to the social context and were categorized as external or internal, technical or organizational factors, sociopsychological factors, and context-specific factors. Technical or organizational factors include collection schemes for households to recycle (e.g., special containers, collection vehicles, unique methods, and distance to collection points). Sociopsychological factors encompass motivational factors (i.e., general environmental concerns, moral norms, legal norms, and social norms) and situational factors (i.e., information, knowledge, past behavior, personal effort). As for context-specific factors, they include a large and diverse number of variables such as population density, political alliance, religious identity and sense of community (Dhir et al., 2021). These factors may further be perceived as either internal or external factors, as discussed below.
[bookmark: _Toc127170289]2.6.1. Internal Factors.
[bookmark: _Hlk90654886]Internal factors are the psychological determinants of behavior and include social and personal norms, knowledge emotions, and habits (Ajzen, 1991). In other words, internal factors are the drivers and barriers that are under heavier influence at the personal level and develop from and within people’s interaction with their sociocultural environments (Asadi et al., 2021). Internal factors include personal and social norms, habits and attitudes, and knowledge and awareness, as discussed below.
[bookmark: _Toc127170290]2.6.1.1. Personal and Social Norms.
Social and personal norms serve as drivers should recycling be socially desirable and be established as a common standard or practice that leads to social pressure to behave in a given manner (Cui et al., 2019). Personal (moral norms) standards proceed from the feeling that one’s commitment to action that is considered environmentally responsible. On the other hand, social networks comprising the wider society, local community, friends, and family shape social norms (Islam et al., 2020). In the context of recycling, personal norms can be understood as the degree to which an individual believes others recycle waste or engage in pro-environmental behavior (Han, Yu, Kim, & Kim, 2018). Social norms are defined as the degree of social acceptance required for recycling (Duan et al., 2019). Personal moral norms comprise internalized attitudes governing an individual's behavior, such as recycling. Behaviors aligned with one's moral norms promote positive feelings within the individual and prevent negative emotions, implying that people with a robust personal norm toward recycling and engaging in pro-environmental behavior are more likely to recycle (Sujata et al., 2019).
Personal norms arise via social interaction, and, as such, social norms can promote EWR if they are seen to be positive, but social norms can pose problems when they are considered to be negative and if recycling is disregarded by personal and social norms (Esfandiar et al., 2020). Studies by Huber, Viscusi, and Bell (2020) and Han et al. (2018) on recycling have concluded that personal and social norms are positively related to positive attitude towards recycling and the intention and ability to recycle. Lange and Dewitte (2019) concluded that personal responsibility to recycle reduces effort, which increases participation in recycling. A moral obligation to recycle, social approval of recycling, and other people's recycling behavior influence one’s recycling behavior. In other words, personal and social norms are positively associated with recycling (Kumar et al., 2019). However, Adanu et al. (2020) argued that social norms may be influential in the early stages of a recycling program, with healthier attitudes being formed toward the behavior, as the program is not further influenced by social pressure. Habits and attitudes are other internal factors that could influence consumers’ recycling behavior.
[bookmark: _Toc127170291]2.6.1.2. Habits and Attitudes.
Habits and attitudes originate from social norms, where habitual actions and practices result from established understandings, practices, and objectives (Aboelmaged, 2021). Habits can drive recycling that already forms a part of a one’s routine, although it can also constitute a hindrance when recycling does not form a part of one’s routine and requires norms for changing. Habits including stockpiling of old equipment as spares should new equipment be stolen damaged or lost impede e-waste return and recycling (Kannan et al., 2020).
Contrary to these findings by Kannan et al. (2020) and Aboelmaged (2021), Islam et al. (2021) claim that attitudes and habits are the most critical factors determining e-waste recycling behavior. Even then, Aboelmaged (2021) also found that mobile phone devices are stockpiled, including when an individual has a positive intention toward recycling but not a habit of recycling. In a study conducted within the Chinese context (Yushkova & Feng, 2017, p. 514), the conclusion was that “Environmental education may be a critical factor that, through direct and indirect effects, would lead to a higher intention to engage in recycling activities.” A person who has recycled in the past will be more likely to develop a recycling habit and therefore is more likely to recycle in the future (Winterich et al., 2019). Some studies (Chawla, 2019; Gunarathne et al., 2020) have included practicing recycling in the past as a recycling predictor and postulate the formation of a recycling habit due to a past recycling experience. Their findings showed that past recycling experience is a significant predictor of development of recycling habit. This prediction was informed by the fact that the relationship between expertise and recycling behavior may be habitual, be related to a stronger self-identity or may cause one to perceive that less effort is required to recycle e-waste. Another internal factor that could affect consumers’ recycling behavior is knowledge and awareness.
[bookmark: _Toc127170292]2.6.1.3. Knowledge and Awareness.
 	Knowledge and awareness about the e-waste problem and about how and where to dispose it of could drive return and recycling behavior (Vassanadumrongdee & Kittipongvises, 2018; Mawed, 2020). On the contrary, limited knowledge can act as a barrier against return and recycling behavior. Thus, adequate knowledge is vital in awareness creation and encouraging return and recycling behavior. However, knowledge on its own is insufficient for informing pro-environmental decisions (Mawed, 2020).
Increased knowledge about recycling or environmental problems should encourage the recycling of waste (Vassanadumrongdee & Kittipongvises, 2018). Nevertheless, Choi and Johnson (2019) found that learning about recycling was less predictive than motivational factors in explaining recycling behavior. However, knowledge affected recycling only if the individual had prior motivation to engage in the behavior. People with knowledge about the causes and effects of environmental challenges and concern for the environment are more likely to recycle (Choi & Johnson, 2019).
Public awareness is deemed to be one of the most important factors in the success of takeback and recycling initiatives. Such awareness is essential to EWM’s success (Borthakur & Govind, 2018). Therefore, low collection and recycling could be a result of lack of knowledge and awareness because no public discussions and debates about sustainability and e-waste occur (Minton et al., 2018.) This lack of awareness and knowledge could revolve around three issues (Ramzan et al., 2019). Firstly, it may be about lack of knowledge about the resources available in e-waste in terms of how valuable they are and the presence of hazardous and toxic elements in e-waste. Secondly, it could be related to knowledge and awareness about the toxic ways in which e-waste is processed and recycled (i.e., awareness of the environmental problem). Finally, it could be about lack of knowledge and awareness concerning where and how e-waste should be disposed of responsibly. In other words, these three perspectives reflect to individual’s knowledge and awareness of the relevance of their own behavior and abilities (Ramzan et al., 2019).
Decisions about disposal appear to be dependent primarily on the convenience of the available options. Some studies (Lee et al., 2018; Jayaraman et al., 2019) highlight the low level of awareness of e-waste in several countries and regions. Lee et al. (2018) studied factors that would encourage more remarkable recycling in the United States. He found that curbside collection and awareness of the harmful effects of chemicals in batteries were conducive to improved recycling rates. In the Malaysian context, Jayaraman et al. (2019) found that “awareness of laptop disposal” and “laptop usage” positively influenced laptop disposal practices, while computer literacy positively moderated the link between social consequences to beliefs and understanding of laptop disposal practices. Besides the internal factors that affect consumers’ recycling behavior, some external factors may also have influence how consumers perceive and engage in recycling. 
[bookmark: _Toc127170293]2.6.2. External Factors.
Unlike the internal factors discussed in the previous section, external factors are resident outside the individual and mostly in the external environment (Ajzen, 1991). In other words, external factors are not personal although they influence someone’s behavior. External factors include the barriers and drivers that affect the consumption patterns and recycling decisions of a person because of systematic, institutional, and structural factors. They are determined more at the political or corporate levels than they are at personal levels (Asadi et al., 2021).
[bookmark: _Toc127170294]2.6.2.1. Incentives (monetary or nonmonetary).
Incentive (monetary or nonmonetary) factors are important in driving/motivating return and recycling behavior (Kryscynski et al., 2021). Dhingra and Maheshwari (2018) identified three categories of incentives in the Indian context, which included financial, environmental, and society charity incentives. Financial incentives include cashback and discount coupons. An example of environmental incentives is donation of e-waste to an organization in return for tree planting. Societal charity incentives may be in form of donations to the society. Upon ranking them, most consumers favoured the “cashback” incentive, followed by “donate e-waste in exchange for planting a tree,” “discount in the purchase of another product,” and “donate for charity” (Dhingra & Maheshwari, 2018). Economic incentives such as “discount coupons” or “purchase discount” and similar monetary payments are used in e-waste collection schemes, along with a donation to charity and entry into a prize draw in European countries (Aboelmaged, 2021). This type of motivational tool encourages the return of EEE. However, one drawback is that people must buy new products simultaneously. In Finland, 70% of respondents claimed that a 20-euro deposit would motivate them to return old mobile phones (Ylä-Mella & Román, 2019).
In Asian countries, e-waste management initiatives are challenging because ﬁnancial attributions largely determine consumer e-waste disposal behavior unlike among European or American consumers who believe that they mitigate environmental degradation by engaging in recycling activities (Chao et al., 2021). Since economic incentives in Asia dominate determinants of consumer recycling behavior and Asian countries tend to lack legislative norms, the informal e-waste sector is gaining momentum in these countries. An attempt to apply deposit-refund systems is demonstrated in the Thai government initiative called, “Buyback e-waste from households” within the Thai e-waste strategy draft (Vassanadumrongdee & Kittipongvises, 2018). All in all, these incentives have different impacts and levels of effectiveness although a system that involves immediate material compensation motivates more people to return and recycle (Chao et al., 2021).
[bookmark: _Hlk75094822]Special attention has been given to economic motivation for mass and consumer involvement in a proper EWM. Wang et al. (2020b) show that the costs of offering a financial incentive are low compared to the costs of promotion, monitoring, and evaluation. The limiting factor in any recycling scheme is minimizing collection and transportation costs. In contrast, Dalvi-Esfahani et al. (2020) argued that some e-waste categories, such as IT and telecommunication equipment, are perceived as having residual value in developed countries. Therefore, consumers tend to store a few categories, such as EoL EEE, past the end-of-life stage at home. Consumer motivation to return EoL EEE likely depends on economic incentives, irrespective of whether the country is developed or not, as the high price of EEE results in one perceiving a higher residual value. As reviewed below, infrastructure to recycle e-waste is another external factor with the potential to affect consumers’ recycling behavior.
[bookmark: _Toc127170295]2.6.2.2. The Infrastructure to Recycle E-waste.
The infrastructure to recycle e-waste including collection systems with convenient and easy access to either recycling bins or other points of collection, is central to fostering an e-waste return and recycling culture that increases the rates of recovery (Jayaraman et al., 2019b). Low perceived effort i.e., an action’s cost/benefit ratio, the time loss, or the discomfort) and rewards for an action increase the likelihood of consumers returning and recycling. On the other hand, consumers who perceive that returning e-waste requires a high amount of effort or is inconvenient are less likely to return it (Park & Lin, 2020).
Additionally, consumers who mistrust the recycling infrastructure due to lacking a full understanding of the relevant processes prefer keeping e-waste in their houses and are hesitant to return and recycle possibly because of fear that other people might become enriched using their data and devices or because of being uncertain about where their e-waste will go (Goworek et al., 2020). Related research results show that convenience is also a principal determinant of rational consumer e-waste recycling behavior for American consumers, which has prompted municipalities in the USA to try to create convenient infrastructure (Adanu et al., 2020). Dagiliūtė et al. (2019, p. 100), in Lithuania, mention that “information provision remains the primary tool for EWM system efficiency from the consumer side,” along with proper infrastructure.
[bookmark: _Toc127170296]2.6.2.3. Legislation, Policy, and Government Participation.
Legislation, policy, and government participation to minimize the negative impact on the public environment and health and to maximize resource recycling. E-waste legislation has been enforced in over 90 jurisdictions worldwide. More than 2,000 pieces of legislation affect EWM (Fuldauer et al., 2019). Zhang et al. (2019) noted that many countries or regions such as the EU, Japan, and China, have implemented e-waste legislation. Such legislation ranges from regional regulations (e.g., EU WEEE directive) to international treaties (e.g., Basel Convention). Currently, global e-waste regulations have considerable discrepancies (Zhang et al., 2019).
Research regarding recycling legal norms is inconclusive in determining recycling behavior (Kulin & Johansson Sevä, 2020). However, legislation, policy, and government participation are crucial in e-waste recycling (Banerjee & Sarkhel, 2020). Shaikh (2020) further claims that clear, effective policies are needed upstream to increase awareness and improve formal disposal mechanisms downstream. Ramzan et al. (2019) agree and conclude that a need for a legislative framework around e-waste is necessary to encourage consumers’ participation in formal recycling activities. Nguyen et al. (2018) found that laws and regulations significantly help predict individuals' intentions when forecasting e-waste recycling. Their research in Vietnam concerning e-waste recycling found that laws and regulations and the inconvenience of recycling significantly affected residents' behavioral intention to recycle.
To protect the environment, the Chinese government enacted the Environmental Protection Law of the People's Republic of China, the Law of the People's Republic of China on Circular Economy Promotion, and the Law of the People's Republic of China on Cleaner Production Promotion, among other laws. A series of legislations have also been enacted regarding e-waste, such as the Management Regulation on the Recycling of E-waste Products, Opinions on Strengthening the Prevention and Control of Pollution from E-waste, and Administrative Measures for the Prevention and Control of Environmental Pollution from E-waste (Cui et al., 2019). However, consumers need to be educated about such legislations with clear communication to ensure their full participation in e-waste recycling, as discussed next.
[bookmark: _Toc127170297]2.6.2.4. Education and Communication.
Education and communication about resource scarcity, the social and environmental impact of the production and usage of electronic devices, and the recycling process can be effective drivers by creating awareness about the sustainable use of ICT equipment (Gunarathne et al., 2020). Therefore, education about the environment can potentially encourage more pro-environmental behavior (e.g., return and recycling) and help reduce the level of mistrust (Danso et al., 2020). From a psychological perspective, the behavior of different people can be induced when global problems (e-waste) are transferred to the individual scale. Education and information are the primary tools to create awareness and a habit of separating e-waste from regular waste. An individual’s engagement in a particular behavior, such as recycling, increases the more positive he or she feels toward that behavior, with the inverse also being true (Gilli et al., 2018).
Liu et al. (2019) further argued that environmental education must increase consumer awareness of e-waste recycling. The level of awareness becomes more important in consideration of results that confirm that most of the population is willing to participate in recycling programs and be involved in extended producer responsibility (EPR) schemes (Miner et al., 2020). For example, according to a survey, most Nigerians from the Jos Metropolis were willing to participate in e-waste management. However, such participation was on condition that they were given appropriate information about its safe disposal and recycling. This conditional participation further strengthens the calls for awareness measurement and the need to increase the number of e-waste programs (Miner et al., 2020). In Pakistan, Shaikh (2020) indicated that consumers are willing to pay for proper e-waste recycling mechanisms. Therefore, an individual’s perception of recycling determines his or her attitude toward recycling and awareness of recycling's environmental consequences. An individual’s attitude is related to recycling costs and benefits as well as their consideration of environmental costs and benefits (Wang et al., 2019). Still, an individual’s sociodemographic variables could influence their recycling behavior, as reviewed below.
[bookmark: _Toc127170298]2.6.2.5. Sociodemographic Variables.
[bookmark: _Hlk90880096]Sociodemographic variables such as age, gender, income, dwelling, and education level are also impactful. The study suggests that the enablers and challenges associated with recycling are not necessarily related to consumers' sociodemographic characteristics but may be context-specific. Hornik et al. (1995) concluded that even if the sociodemographic variables are statistically significant, they have little descriptive power in terms of the extent to which they influence an individual’s recycling behavior. Disposal and recycling behavior studies (Abbas & Sağsan, 2019; Parajuly et al., 2020) help identify the necessary socioeconomic groups targeted to maximize the effectiveness of waste management strategies. Many studies (Abbas & Sağsan, 2019; Asefi et al., 2019; Wang et al., 2016; Nguyen et al., 2019) on this topic have tested the direct or indirect impact of sociodemographic factors on individuals' recycling behavior and have produced mixed results. A survey conducted on Greece's Blue Bin recycling program concluded that demographic characteristics, including age, gender, education, and income, were weak predictors of recycling intention (Asefi et al., 2019). This is because no relationship existed between the demographic characteristics and recycling intention.
A systematic review by Varotti and Spagnolli (2017) revealed that ethnicity, family size, political beliefs, and homeownership or types of housing also influence recycling intention. Household size is likely to correlate with consumption and resulting waste generation (Addo et al., 2017), but this relationship does not appear to have been studied extensively. Abbas and Sağsan (2019) could not establish such a relationship but reported that large families contribute more to recycling. Wang et al. (2020) hypothesized that social norms influence the rate at which people participate in the e-waste recycling processes. The study investigated whether the perception of Bangladeshi consumers varied depending on gender, region, and type of housing.
It has been argued that the high-income segment of the population contributes more to recycling (Nguyen et al., 2019). This can be linked to the cost of recycling, which has also been correlated with individual income and has been suggested to impact e-waste recycling behavior (Wang et al., 2016; Nguyen et al., 2019). However, Elhoushy and Lanzini (2021) disagree that the high-income population contributes more to recycling because people with higher household income have also been shown to be wasteful and unwilling to recycle their waste being more involved in a throwaway culture. Conversely, a study conducted in Brazil on e-waste recycling behavior (Rodrigues et al., 2020) concluded that age and income level indeed influence people's recycling behavior, with higher-income respondents being more likely to adequately dispose of e-waste and older respondents being more likely to participate in recycling initiatives. This was further supported by a study conducted in Iran that aimed to understand household waste behaviors in a developing context (Bureš et al., 2020). The researchers concluded that age and gender significantly predict household waste behaviors. Similarly, education does not clearly impact the recycling process (Ahmad et al., 2019) with some highly educated individuals showing lw levels of recycling intention. On the other hand, Heidari et al. (2020) concluded that better education impacts recycling progressively. This means that being more educated leads to better intention towards recycling possibly due to increased awareness on the significance of recycling waste.
[bookmark: _Hlk63154772]According to Asadi et al. (2021), older people contribute more to recycling, but Adanu et al. (2020) found no significant relationship between recycling and age. Bătae et al. (2021) noted that claimed courses and campaigns from e-waste organizations should focus on adults because they are responsible for their disposal decisions. On the other hand, Aboelmaged (2021) found that younger generations are more familiar with small personal electronics, which are often replaced because of a loss of function, such as in the case of outdated devices. Islam et al. (2020) and Aboelmaged (2021) surveyed younger generations and found that they represent a significant source of e-waste, as they replaced their phones at least once per year. Similarly, in China, Zhang et al. (2020) found that the lifespan of small electronics of younger generations was shorter than that of the general population. Several other studies (Kumar, 2019; Ramzan et al., 2020; Rousseau, 2020; Xu et al., 2020) about younger generations and recycling of e-waste have been conducted.
For example, Ramzan et al. (2020) found that young consumers have low awareness about e-waste-related laws, policies, recycling programs, and formal and informal recycling sectors. Similar results were found in China by Xu et al. (2020), who showed that the lifespan of small electronics of university students was shorter than that of the general population. This implies that the attitudes and intentions of young consumer such as millennials is important in the quest for better e-waste recycling practices. With the UAE being one of the biggest contributors of e-waste in the MENA region (Iatonni et al., 2020), younger generations in the UAE are an important fraction of the population that could impact the effectiveness of e-waste management programs and efforts. Thus, developing a deeper understanding of millennials’ perceptions is crucial to study their role in e-waste practices.
[bookmark: _Toc127170299]2.7. Millennials.
[bookmark: _Toc127170300]2.7.1. Millennials Generation.
The millennial generation comprises individuals born between 1980 and 2000 (Ramzan et al., 2019). Therefore, they are between the ages of 20 and 40 years old. This group has been referred to by many different names, including “Echo Boom,” “Gen Y,” “Baby Busters,” “Gen Next,” “Digital Natives,” and the “Plastic Generation” (Yarimoglu & Gunay, 2020). Elgie et al. (2021) characterized millennials as highly technical, adaptive, ambitious, and confident. In general, they have a higher level of satisfaction with the government and their world, feeling a sense of closeness due to their continual connectedness. However, Bonera et al. (2020) noted that millennials’ belief systems and values are not necessarily different from those of earlier generations; they are not more altruistic, family-oriented, or motivated to succeed than earlier generations.
According to Islam et al. (2021), when discussing crucial environmental issues that affect the world, millennials, as a highly educated cohort, are among the most knowledgeable consumers possibly because they are more exposed to information and knowledge more than previous generations given the proliferation of technology globally. Indeed, millennial consumers claim to be “born green” (Mhatre & Srivatsa, 2019). This is because they came of age when environmental issues such as global warming were publicly accepted. Thus, millennials are assumed to be especially aware of the ecological landscape (Ganak et al., 2020). Common characteristics ascribed include high environmental consciousness, heightened engagement in green behaviors, or a particular valuation of green practices (Blose et al., 2020).
Elgie et al. (2021) stated that millennials differ from earlier generations in their demographic composition (they are the most diverse generation) and their choices of when to marry, make significant purchases, and start families. They have emerged as the most culturally diverse generation, partly due to an influx in immigration that began in the 1940s, resulting in 15 percent of the generation originating from a foreign country. Tapping into this uniqueness in terms of knowledgeability and access to information, millennials' influence on societal consumption patterns and e-waste is important to the overall waste management practices and not just in terms of e-waste management practices. Thus, their environmental attitudes and consumer behaviors are significant components of the e-waste issue. Chillakuri (2020) posits that this generation perceives themselves as having a more substantial amount of time to develop and engage in future-oriented goals about sustainability. Kumar (2019) stated that millennials believe that they can improve the world through their actions and motivate others to join them since they assume that collective action is vital for change. Ironically, Dilotsotlhe (2021) found that millennials do not actively engage in sustainability practices and activities such as EWR and this has been linked to the difficulty associated with identifying millennial-specific motivating factors to engage in ethical consumption.
Blose et al. (2020) noted that millennials’ influence on societal consumerism, coupled with e-waste being a growing portion of all waste generated by consumers, inextricably elevates their consumer behaviors and environmental attitudes as significant components of the e-waste issue. Understanding their perceptions and considering their unique characteristics such as their demographic characteristics of education, workplace presence, and relationship with technology is essential in determining the factors that might influence this group’s sustainable behaviors.
[bookmark: _Toc127170301][bookmark: _Hlk73009918]2.7.2. Millennials and Technology.
Recent studies (Ganak et al., 2020; Ramzan et al., 2020; Benabdellah et al., 2021; Bulut et al., 2021) have identified several core behavioral attributes of millennials. Benabdellah et al. (2021) noted that millennials are the first to be raised with the internet and mobile devices. Younger millennials have had access to digital technology such as cell phones since birth. They are more comfortable using technologies than previous generations. Millennials demand continuous connectivity to high-speed internet, multitask, and anxiously await and purchase the newest technology devices (Benabdellah et al., 2021). Moreover, there has been a global shift toward the “Millennial Moment” in which the millennial generation will have the most significant degree of power within economic, cultural, and political spheres (Ganak et al., 2020, p. 2). Given these characteristics, this population can generate a large amount of e-waste especially because “the millennial generation enjoys a profound privilege by centering their entire socio-economic life around electronics” (Masud, et al., 2019, p. 1250) and is worthy of study from the perspective of e-waste recycling. Furthermore, Ramzan et al. (2020) found that millennials are socially aware of their environmental impact and are motivated to participate in the movement toward sustainable practices. Bulut et al. (2021) focused on their attitudes toward sustainability and interactive technologies' material effects. The findings revealed that the environmental concern trait of millennials triggers their behavioral tendencies towards green purchasing and recycling.
According to Benabdellah et al. (2021), some millennials meet their social needs online, in contrast to earlier generations. As such, they are less likely to connect via traditional means or engage in activities that preceding generations value such as practicing religion, marrying, or affiliating themselves with a political party. According to Ameen and Anand (2020), 93% of millennials use the internet, 72% use social networks, and increasing numbers have multiple social network profiles, which asserts the uniqueness of the millennials compared to previous generations, as explained in previous studies (Ramzan et al., 2020; Bulut et al., 2021; Masud et al., 2021).
[bookmark: _Toc127170302][bookmark: _Hlk73884063][bookmark: _Hlk54686461]2.7.3. Millennials as Consumers.
Millennials own multiple small electronic devices such as smartphones, tablets, and gaming consoles since they are the earliest and fastest adopters of new technologies. These device consumption renders millennials vital in the conversation of e-waste recycling (González‐Teruel et al., 2021). Bulut et al. (2021) indicate that millennials, as a highly educated cohort, represent some of the most knowledgeable consumers regarding the importance of environmental issues affecting the world. However, millennials' consumption patterns were significantly impacted by the economic recession of 2007–2009 by lowering their consumption trends through a reduction of their buying power, and as the economy recovered, their spending patterns evolved (Ramzan et al., 2020). As employment rates for young adults increased, millennials' car purchases increased by 118 percent between 2010 and 2014, which is more than double the increase for Generation X (Blose et al., 2020) further demonstrating the comparatively their higher consumption power with respect to other generations. Although millennials’ spending habits are evolving, their negative experiences with the economic recession that reduced their purchasing power exacerbated further by growing student debts have made them more cautious spenders. They seek the best prices by leveraging technology to gather information about the products and prices available to them; therefore, they are more susceptible to purchasing based on peer reviews rather than advertisements (Kumar, 2019). According to Chillakuri (2020), millennials are more aware of marketing ploys than earlier generations, which contributes to their preference to purchase based on peer opinions rather than advertisements.
Millennials’ behaviors and the resulting purchases ultimately contribute to the waste stream because they discard old technology in preference for the latest devices more often than their older counterparts. Although many believe that millennials are the most environmentally friendly generation (Han, Yu, Kim, & Kim, 2018; Masud, et al., 2019) and are more likely than earlier generations to believe that climate change is occurring, Kumar (2019) indicated that this does not necessarily translate to behavior change towards environmentally friendly practices. However, millennials do not consider themselves to be less concerned with the environment, even though they avoid the term “environmentalist.” Nicolau et al. (2020) revealed that this generation is 30 percent more likely to favor the development of alternative energy sources. For millennials, Islam et al. (2021) argued that environmental issues and the actions of millennials to support environmental causes have created a complicated relationship.
Rousseau (2020) indicates that millennial consumers are more likely to purchase environmentally friendly food products, but not environmentally friendly clothing or technology products. Taufique and Islam (2021) concluded that 85-90 percent of millennials are receptive to their peers but not leaders regarding the protection of the environment and natural resources. Moreover, they are not interested in being severely inconvenienced or paying extra to protect the environment. The disconnect between millennials' environmental concerns and their actions is consistent with similar findings and patterns discussed earlier regarding attitudes toward environmentalism as a whole. In defense of their attitudes, Elgie et al. (2021) indicated that these young consumers understand the importance of acting in an ecologically relevant and sustainable manner but do not understand how to adjust their behaviors. The Boston Consulting Group (Nicolau et al., 2020) refers to millennials exhibiting "slacktivism" to describe their desires to support socially relevant and environmentally oriented causes only if little personal effort is required.
Although consumerism contributes to e-waste, the concept of political consumerism, which is “the deliberate purchase or avoidance of products, goods, or services for political reasons” (Copeland & Boulianne, 2022, p. 3), indicates that it may be part of the e-waste solution, especially for millennials. Dilotsotlhe (2021) defined political consumerism as intentional buying or abstinence from buying specific products for political, social, or ethical reasons. It is important to factor in that increases in education, interest in politics, and a citizen’s duty add to the probability of engaging in political consumerism when determining whether this concept applies to millennials who may have higher educational levels than earlier generations, but are less interested in politics (Islam et al., 2021). They are some of the largest consumers of electronics (Rousseau, 2020). Although green purchasing is inconsistent among millennials (Copeland & Boulianne, 2022), other indicators for political consumerism including youth and political distrust, indicate that the concept could become more widespread (Ramzan et al., 2020).
Islam and Huda (2020) suggested that the millennial generation may perceive themselves as having more time to prepare and engage in future-oriented goals related to sustainability. Research published by the Boston Consulting Group (Kumar, 2019) and Shin and Kang (2021) indicate that millennials believe that they can improve the world through their actions. They are more inclined to persuade others to participate due to their belief that collective action is necessary for change. Regardless of the reason why millennials do not actively engage in sustainable activities such as e-waste recycling, researchers agree that isolating motivators that encourage ethical consumption can be difficult (Islam et al., 2021).
[bookmark: _Toc127170303][bookmark: _Hlk63334978]2.7.4. Millennials and the Attitude-Intention Gap.
The purpose of this study is to examine millennials' perceptions of e-waste recycling and the possible activities that influence or motivate sustainable behavior with a view to promote e-waste recycling among this generation. Accordingly, it is important to study the existing e-waste recycling practices and the factors that contribute to participation in recycling in order to ensure to understand how best millennials can contribute to e-waste recycling management. Some the most commonly cited factors that affect the attitude and intention to engage in recycling practices are knowledge and awareness, followed by economic and convenience incentives (Nicolau et al., 2020). The importance of awareness is underscored by results indicating that many people are willing to participate in recycling programs and be involved in EPR schemes (Kumar, 2019). For example, according to a survey conducted in Nigeria, most Nigerians from the Jos metropolitan area were willing to participate in e-waste management, provided they are given appropriate knowledge on its safe disposal and recycling, which further strengthens the argument to measure ERM awareness and increasing the number of programs (Aboelmaged, 2021). In Pakistan, Shaikh (2020) indicated that consumers are willing to pay for proper e-waste recycling mechanisms. The disposal decisions appear to be dependent primarily on the convenience of the available options (González‐Teruel et al., 2021).
The problem of intention and attitudes towards recycling and ERM in general vis-à-vis practicing recycling and ERM is reflected in the attitude-intention gap, which is a contradiction between consumers' beliefs and behavioral intention, and the significant antecedent of actual behavior (Chaturvedi et al., 2020). Applying the attitude-attention gap described by Taufique and Islam (2021) to e-waste recycling means that even if millennials are aware of e-waste landfills and have a favorable attitude toward e-waste recycling due to environmental concerns, they still may not intend to participate in e-waste recycling schemes.
[bookmark: _Toc127170304][bookmark: _Hlk73010226]2.8. Chapter Summary.
The review of literature on e-waste management, impacts of proper e-waste management, and behavioral intentions of consumers in general and millennials towards recycling in this chapter contributed the purpose of this research, which is to investigate millennials' attitudes and behavioral intention for recycling E-waste in UAE. In this chapter, previous literature has been reviewed with a view to provide empirical basis and to inform the direction of this research. Based on the review in section 2.2, the concept of the circular economy with respect to e-waste has been fronted as requiring behavioral interventions to ensure its realization. This was useful in defining the importance of consumer behavior in achieving a circular economy. The rising demand for EEE, wanting or inexistent legislation, and consumer behavioral attitudes have been identified as the contributing factors of e-waste in section 2.3 of this chapter. Identifying these factors was useful in the context of this research because it gives an indication of the factors worth considering in an attempt to understand the factors that may drive millennials’ behavioral attitudes towards EEE and recycling. The review of e-waste management practices across the world in section 2.4 shows a general trend of developing countries like the UAE having significant structural and regulatory challenges to deal with e-waste compared to developed countries. Although the UAE has been found to be progressive in combating e-waste to the extent that it is the only country in the Middle East with an EPR, the fraction of e-waste recycled still remains significantly low. Literature reviewed on e-waste disposal in section 2.5 demonstrated that most developing countries such as the UAE still rely largely on informal disposal and that this approach still supports both municipal and formal e-waste disposal approaches in both developed and developing countries. E-waste recycling processes and the environmental, human health, social, and economic impacts of e-waste recycling were reviewed in section 2.6 and this was useful in demonstrating the urgency and need for proper e-waste recycling processes. In section 2.7, consumer recycling behavior was shown to be influenced by both internal and external factors and this was important in identifying some of the factors that may affect the e-waste recycling behavior of millennials in the UAE. As the target population of this study, millennials were portrayed in literature in section 2.8 as technology-oriented and huge consumers who drive e-waste despite their attitude that portrays them as being concerned about e-waste. 
As demonstrated in this chapter, there remains a gap in understanding the behavioral tendencies of millennials with respect to their attitude and intentions to contribute towards e-waste recycling. This gap is even more outspoken in the Middle East and the UAE. The next chapter presents the theoretical basis for this study.
[bookmark: _Hlk54687077][bookmark: _Hlk73009971]
[bookmark: _Toc127170305]CHAPTER 3 
[bookmark: _Toc127170306][bookmark: _Hlk123404251]Theoretical Background

"Often when you think you are at the end of something, you’re at the beginning of something else." (Fred Rogers, Television Personality)

[bookmark: _Toc127170307]3.0. Introduction.
In chapter 2, previous literature was reviewed with the intention of providing empirical grounding for informing the direction of the current research. In section 2.2, circular economy as a concept was proposed in the context of e-waste and behavioral interventions were demonstrated to be key determinants of ensuring its realization. In section 2.3, the contributing factors in the rise of e-waste were identified as rising demand for EEE, inadequate or inexistent legislation, and unsupportive consumer behavioral attitudes. Global e-waste management practices were reviewed in section 2.4 and a trend where developing countries such as the UAE face significant structural and regulatory challenges, which make it difficult for them to deal with the e-waste challenge, emerged. In section 2.5, developing countries were found to be heavily reliant on informal disposal, which also supports both the existing municipal and formal waste disposal practices in developed and developing countries. Literature reviewed in section 2.7 revealed that consumer recycling behavior was subject to internal and external factors. Literature concerning millennials as the target population of this research was reviewed in section 2.8 and they were portrayed as a technology-oriented demographic with high EEE consumption trends thereby driving e-waste volumes higher in spite of their attitudes indicating that they are concerned about the increasing e-waste volumes.
[bookmark: _Hlk91079339]The goal of this chapter (3) is to provide theoretical grounding for this research in accordance with the research problem of determining the factors that influence the e-waste recycling behavior of UAE millennials. Based on the theory of planned behavior (hereafter TPB), the research study explored the contextual factors that impact the attitudes and behaviors of UAE’s millennials regarding e-waste recycling. In the UAE, the current level of recycling was described as low in the previous chapter. Based on the desk research for this study, no studies investigating the factors that drive millennials’ behavioral tendencies towards e-waste recycling were found. In the previous chapter (2), the TPB was mentioned as the fundamental theory for this study. In this chapter, the theoretical framework is discussed. This chapter contains five major sections with section 3.1 providing a brief review of the theories of consumer behavior intention and pro-environmental behavior. In subsection 3.1.1, the application of the TPB in the prediction of consumer behavioral intention toward e-waste recycling is discussed. Section 3.1.2 is a discussion of the Norm Activation Theory (hereafter, NAT) within the context of consumer e-waste recycling behavior. The review of the Protection Motivation Theory (hereafter, PMT) is in section 3.1.3 along with its extension using factors from other theories including the TPB and the NAT. The other factors included from different theories are stimulus that influence behavioral intention and behavior directly or indirectly to aid in the development of the extended TPB framework for this research. In section 3.2, the characteristics of the literature sources from which the proposed research model was based are presented. The chapter summary in section 3.3 provides a brief recap of the entire chapter and signposts the commencement of the fourth chapter.
[bookmark: _Toc127170308]3.1. Theories of Consumer Behavior Intention.
[bookmark: _Hlk100075393][bookmark: _Hlk100075333]Consumers’ behavior intention towards engaging in EWR programs is one of the primary elements of EWM (Dhingra & Maheshwari, 2018). It influences the success of a recycling program, which relies heavily on the extent to which individuals engage actively in the same. Aidonis et al. (2019) demonstrated that consumers' behavior is crucial in reducing and managing e-waste and that behavior intention is the most vital antecedent of action. Hence, it is necessary to understand the public perceptions of EWR to design effective policies to deal with e-waste problems (Oudah et al., 2018).  Hitherto, several theories including the Norm Activation Theory (NAT; Schwartz, 1977), Janz and Becker’s (1984) Health Belief Model, Stern et al.’s (1999) Value-Belief Norm theory (VBN), the Protection Motivation Theory (PMT; Rogers, 1975), the Theory of Interpersonal Behavior (TIB; Triandis, 1980), the Theory of Reasoned Action (TRA) (Fishbein & Ajzen, 1975), and the TPB (Ajzen, 1991). Notably, the TPB is an extended TRA version and has have been used in explaining recycling behaviors. Altogether, despite the popular usage of TRA and TPB in studies about recycling, there are comparatively fewer studies applying other theories like the NAT in research about identification of the factors that explain people’s recycling behaviors (cf. Taylor & Todd, 1995; Tonglet et al., 2004).
To study the factors that influence behavior and intention to recycle electronic waste, many researchers use the TPB framework (Armitage & Conner, 2001; Tonglet et al., 2004; Zhang et al., 2016). The pioneers of the theory of interpersonal behavior (TIB) (Triandis, 1980), TPB (Ajzen, 1975), NAT (Schwartz, 1977), and VBN theory (Stern, 1999) models explained that behavior intention could be represented by the readiness or probability to perform a particular behavior, such as recycling (Aboelmaged, 2021). In the specific context of pro-environmental behavior, the PMT (Rogers, 1975) has been described as having the benefit of pro-environmental behavior modeling especially under the situation of abrupt system shocks such as the COVID-19 pandemic and the e-waste crises (Tchetchik et al., 2021).
The three subsections provide brief information regarding the TPB, NAT, and PMT, which are the theories selected in this study. The choice of the TPB, NAT, and PMT was based mainly on the complementarity, robustness, and compatibility of the three theories in explaining behavioral intentions and behavior. For example, “knowledge on how, what, and where to recycle” has been linked to PBC (Muniandy & Anuar, 2020, p. 1600) while NAT features awareness of consequences (information about consequences) as an antecedent of personal norm (Schwartz, 1977; Dong et al., 2020) and PMT includes information/knowledge reinforces protection motivation (Tchetchik et al., 2021). In addition, while the TPB is designed to explain general behavior, the NAT is specifically designed to explain environmental behavior (Schwarz, 1977) and adding integrating it to this dissertation enhanced the specificity of the research given that the aim of this dissertation is about e-waste recycling, which is a pro-environmental behavior.
[bookmark: _Toc127170309]3.1.1. The Theory of Planned Behavior (TPB).
The TPB was first proposed in 1985 by Icek Ajzen as derived from the theory of multi-attribute attitude (TMA) and the previous work on the TRA by Ajzen and Fishbein (1973). Born as the ‘Theory of Reasoned Action (TRA)’, it was reformulated as the ‘Theory of Planned Behavior’, specifically in order to explain some of the reasons why individuals may not behave as they intend (Yang et al., 2020). The TPB adds to the TRA by including a third variable: perceived behavioral control, a measure of a person's perception of his/her ability to execute the behavior in question (Garg 2021). In simpler words, it refers to the perceived ease or difficulty in performing a certain behavior (Razali et al., 2020). Nevertheless, the core of Ajzen's theory remains the same, i.e., individuals are more likely to perform the behaviors that they feel positive toward (Y. Zhang et al., 2020). As further described;
“A central factor in the theory of planned behavior is the individual's intention to perform a given behavior. Intentions are assumed to capture the motivational factors that influence a behavior; they are indications of how hard people are willing to try, of how much of an effort they are planning to exert, in order to perform the behavior” (Ajzen, 1991, p. 181).
.
[bookmark: _Hlk126047588]The TPB (Ajzen, 1985) commences with defining the target behavior, the action in question, the context of occurrence, and the time frame explicitly. The definition of these elements is definable at different levels of generality or specificity (Ajzen, 2020). Nonetheless, upon defining the behavior, each construct in the TPB should ideally match the behavior in each of the four elements based on the principle of compatibility according to Ajzen (1988). Ajzen’s (1975) TPB is regarded as one of researchers' most commonly used theories to interpret and predict different pro-environmental behaviors. According to the TPB, three key elements that influence behavioral intentions can directly predict individuals’ actions. The first element is an individual’s attitude towards a particular behavior. The second element is perceived behavioral control in which an individual can control the external environment. The third element is social norms, which refer to an individual’s perception of external social pressures to act in a certain way (Ajzen & Driver, 1991). Figure 7 is an illustration of the TPB.
The model reflects an expansion of the TRA (Fishbein & Ajzen, 1975), ceasing the premise that human behavior solely occurs under complete volitional control by adding perceived behavioral control (PBC) as another antecedent of behavioral intention. This theoretical framework states that attitude, subjective norms (SN), and perceived behavioral control (PBC) significantly predict intentions to engage in an act or behavior (Kumar, 2019). The TPB has three antecedents (Ajzen, 1991). Attitude reflects an individual’s valuation of the intended behavior as favorable or unfavorable. Subjective norms depicts the views of relatives, friends, and other social reference groups about whether the person should carry out the intended behavior. Finally, the PBC represents an individual’s view of the intended behavior as being easy or difficult to be carried out (Ajzen, 1991; Kumar, 2019). As illustrated in Figure 7, the TPB posits that volitional human behavior is a function of the intention to engage in a certain behavior and PBC (Ajzen, 1985). The said intention is posited to be a function of subjective norm, attitudes towards the behavior in question, and PBC. The extent of PBC’s influence on behavior directly as opposed to indirectly via intention is subject to the magnitude of actual control that an individual has over the behavior in question (Ajzen, 2020). 
In the latter years, several scholars have tried to apply the TPB (Ajzen & Driver, 1991; Stern et al., 1999; Thøgersen, 2006), in combination with other theories or models to explain human behavior about the environment better (Baldé et al., 2017, 2019, 2020; Shen et al., 2020) and, speciﬁcally, to waste management (Aboelmaged, 2021). Generally, this type of integration aims at giving adequate importance to factors underestimated in some theories or models. Despite the great variety of approaches, most of the recycling behaviors theories can be traced back to the Theory of Reasoned Action (TRA), or better yet, the TPB (that represents the evolution of the TRA), and to a lesser extent, to the NAT (Schwartz, 1977), Theory of Interaction Behavior (TIB) (Triandis, 1980), and the Value Belief Norm (VBN) (Stern, 1999) theory. The TPB and its extended forms have provided a recognized framework for explaining human behavior concerning E-waste management, as in the case of recycling behavior (Baldé et al., 2017, 2019, 2020; Kumar, 2019;  Zhang et al., 2020) and waste separation (Razali et al., 2020). The TPB is a well-researched intention model that has been proved successful in predicting and explaining behaviors across a wide variety of domains (Yoon, 2011). The TPB has been endorsed for its explanatory power concerning people’s intention to perform a particular behavior (Hsu et al., 2017; Yarimoglu & Gunay, 2020).
Being the foundational theory for the current research study, all the TPB components comprising attitude, SN, PBC, intention, and behavior were adopted in the development of the proposed model for this research, as elaborated in the section 3.3 later on. In the next subsection, the empirical application of TPB in waste and environment is reviewed. The second subsection contains review of previous empirical findings in studies where TPB was employed in EWR research.
Figure 7: TPB Model.
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Source: Ajzen (1985).

[bookmark: _Toc123641069][bookmark: _Toc127170310][bookmark: _Hlk123718852]3.1.1.1. TPB, Waste and Environment.
The TPB is the most applied model in examining pro-environmental behaviors and its capacity to demonstrate that intention-driven environmentally friendly behavior has been supported (Borusiak et al., 2021). The TPB model has been widely applied to explore individuals’ intention to perform pro-environmental behaviors such as using green e-books (Hsu et al., 2017) and adoption of green behaviors in the information technology sector (Yarimoglu & Gunay, 2020).
In South Africa, Strydom (2018) used the TPB to investigate the relationships between the various TPB elements based on a cross-sectional survey involving 2004 large urban area respondents. They found that the TPB could account for 46.4% variance in intention to recycle household waste and 26.4% variance in household waste recycling behavior.
Ajzen (1985) theorized and proved that intention is influenced by perceived behavior, subjective norms, and perceived control in the TPB. Intention was then shown to influence behavior directly. Various researchers (Kim & Hwang, 2020; Shen et al., 2020; Wang et al., 2019) have employed the TPB in their studies of pro-environmental behavioral intention. Wang et al. (2019) employed the TPB to investigate the determinants that shaped willingness toward on-line recycling behavior of e-waste in China based on the TPB. Their findings showed that attitudes, subjective norms, and PBC had direct, positive influence on willingness to undertake on-line recycling behavior.
Shen et al. (2020) found that farmers’ attitudes and PBC impacted sorting intentions directly and subjective norms affected sorting intentions indirectly through PBC and behavioral attitudes. In their extended TPB model, Kim and Hwang (2020) found that attitude, subjective norms, and PBC influenced behavior intentions directly. For the purposes of this research and in light of the TPB as proposed by Ajzen (1975, 1991) and the findings presented by many TPB-based studies (e.g., Kim & Hwang, 2020; Wang et al., 2021), attitude, subjective norms, and PBC are expected to influence the intention of UAE millennials to engage in EWR positively and directly thereby influencing their EWR behavior.
The TPB has also been used in multi-country meta-analytic studies on waste management. Applying the TPB to study the determinants of recycling behavior among academicians, Muniandy and Anuar (2020) classified “knowledge on how, what, and where to recycle” (p. 1600) as PBC variables that influence recycling behavior. From the studies of TPB and waste management in generally, the TPB is portrayed as being robust in explaining and predicting pro-environmental behavior and intention thereby demonstrating its suitability in modeling behavior and predicting intention in the context of this research too.
[bookmark: _Toc127170311]3.1.1.2. TPB and Consumer’s EWR Behavioral Intention.
E-waste recycling is considered a consumer behavioral topic related to pro-environmental consumption including disposal behavior (Islam et al., 2021). Several studies (Aboelmaged, 2021; Echegaray & Hansstein, 2017;  Geiger et al., 2019;  Yang et al., 2020) on e-waste management issues have utilized the TPB as a theoretical framework. In this regard, it is reasonable to adopt the TPB in the conceptual framework to facilitate the analysis of millennials’ intention towards performing EWR. TPB’s suitability in assessing millennials’ intentions towards undertaking EWR is further confirmed by its predictive capacity of recycling intention (Yang et al., 2020).
Based on the TPB, the PBC, which takes place in e-waste recycling, reﬂects an individual’s perceived ease or diﬃculty in performing this behavior. This idea is depicted in the ABC-Model (ABC-Hypothesis), which reveals that if external conditions I are unfavorable, then the impact of attitudes (A) on behavior (B) will be weak (Dhir, Koshta, et al., 2021). In a similar vein, when the C-determinant (techno-organizational factors) has extreme values, the signiﬁcance of the A-determinant (socio-psychological factors) to the B-determinant (behavior) decreases (Canova et al., 2020). Regarding consumer e-waste recycling behavior, if the C-determinant exhibits behavior that enables proper participation, many will participate. The attitude (A-determinant) will not be an essential factor for behavior (B-determinant). If the C-determinant makes the action very diﬃcult, few will participate, irrespective of the A-determinant (Garg 2021). 
Expanding the TPB to examine the influence of identity and self-construal on green behavioral intentions, Chao et al. (2021) indicated that the way people define themselves influences their intention to save the environment significantly. Chen (2020) applied the TPB model to predict the impact of sustainable value on the loyalty towards public bikes in Taipei. The model explained more than 70% of the variance in the preserving attitude toward the natural environment with PBC and subjective norms influencing loyalty for both non-users and users of the bikes the strongest.
 Chao et al. (2021) adopted the TPB to understand the environmental boycott behavior of Chinese consumers. The finding revealed that consumer’s' sense of environmental safety, subjective norms, and perceived behavioral control significantly influence green purchase decisions and put boycott behavior intention into action. Wang (2020) demonstrated that the constructs of TPB strongly predict people’s willingness to buy appliances that save energy consumption. Aboelmaged (2021) revealed that subjective norms, environmental attitudes, and perceived green readiness influenced managers and senior management’s decisions to green human resource initiatives by extending the TPB to green workplace context. Examining the determinants of waste separation among Malaysian households, Razali et al. (2020) asserted that subjective norms, attitudes, and PBC positively affected the households’ engagement in waste separation activities. Recently, Yarimoglu and Gunay (2020) established that most of the constructs in the TPB are substantial determinants of intention to visit green hotels among Turkish customers. This is because they found that all the TPB constructs influenced the intention of Turkish customers opting for green hotels.
Applying the notion of TPB to EWR, this study proposes that, as millennials’ intention to perform e-waste recycling increases, their attitude towards e-waste recycling becomes more favorable. Also, millenials' intention towards achieving e-waste recycling is assumed to increase when consumers feel the urge to behave pro-environmentally due to their relevant social milieus like family members, friends, or mass media, and when they perceive ease to perform it (Ramzan et al., 2020). These correlations among the TPB variables have been supported by the results of a review of 24 independent studies on recycling conducted by Wang et al. (2019). As a result, the intention to perform is the immediate antecedent of behavior and expresses personal behavioral commitment. The stronger the intention of engaging in the behavior is, the more likely it is to occur (Ajzen, 1991).
These correlations among the TPB variables have been supported by the results of a review of another 24 independent studies on recycling conducted by Razali et al. (2020). Here, the authors proved that recycling behavior is indeed predicted by intention. Besides, attitude towards recycling and PBC were the most potent predictors of behavioral intention towards recycling, even if they varied considerably. On the contrary, the subjective norm indicated relatively low importance among these studies. This recorded a weak influence of subjective norm on behavioral intention. Normative under the attitudinal component’s inferiority is well-known and confirmed in Ajzen’s (1991) review comprising about 16 studies on predicting intention. The review of the 16 studies showed that the three TPB predictors (attitude, PBC, and subjective norms) explained a significant amount of variance on intention with the correlations ranging between 0.43 and 0.94 translating to a 0.71 average correlation coefficient. Another important observation was that including PBC into the model improved prediction of intentions considerably (Ajzen, 1991).
Islam et al. (2021) explored young consumer’s recycling practices with e-waste using TPB and found a disconnect between consumer awareness attitudes and recycling habits due to severe lack of knowledge concerning existing recycling programs and collection points. Nguyen et al. (2018) suggests that attitude positively influences e-waste recycling intentions whereas Kumar and Dixit (2018) did not find any association between the two. In the case of subjective norms, Kumar and Dixit (2018) and Kumar (2019) supported a positive association with e-waste recycling intentions, but Kianpour et al. (2017) did not find a significant relationship between subjective norms and e-waste recycling intentions. Similarly, for PBC, Kumar and Dixit (2018) found a positive association with recycling intentions in the context of e-waste.
While the TPB emphasizes behavioral intentions, it does not acknowledge the impact of personal norms, habits, and situational circumstances (Sniehotta et al., 2014). In pro-environmental behaviors, the TPB has effectively explained recycling behaviors (Kumar, 2019), public transportation (Elhoushy & Lanzini, 2021), energy conservation (Nguyen et al., 2018), and the purchase of green products (Canova et al., 2020). Zhang et al. (2020) recorded stronger correlation between subjective norm and recycling intention. Still, there is conflicting evidence on the influence of subjective norms on recycling intentions (Mahmud et al., 2020) with reasons varying among recycling schemes. For example, Rahman et al. (2020) relates the contradiction to public scrutiny when performing recycling. When people carry out recycling in privacy, the subjective norm is less relevant (Rahman et al., 2020). Zhang and Wang (2020) also found social pressure to be a motivator when participating in the novel than mature recycling schemes. E-waste recycling is one such scheme. Yet, in its maturing phase that is further installed in public places, the subjective norm is considered to align to the current study’s purpose comprehensively. Moreover, the subjective norm, a construct addressed in the NAT (Schwartz, 1977) and subsequently used in the current study to supplement the TPB, was influential on the personal norm (Arli et al., 2020).
Comparatively several articles (Dhir et al., 2021; Kianpour et al., 2017; Kumar, 2019; Wang et al., 2019) have examined the influence of perceived benefits and risks on consumers’ recycling intention. For instance, Dhir et al. (2021) found that the personal and environmental benefits of e-waste recycling positively influenced consumer intentions. Similarly, Wang et al. (2019) had reported that the economic benefit associated with e-waste recycling positively influenced consumer’s' intentions. Conversely, Kianpour et al. (2017) found no significant association between financial incentives and recycling intention. Kumar (2019) also showed that perceived risk, measured as consequence awareness, did not correlate with recycling intention. 
In their study on smartphone recycling intentions, Zhang et al. (2020) reported that consumers were less likely to recycle their obsolete smartphones if they perceived high risk of their personal information being stolen from them. Consequently, it has been observed that the majority of the researches utilizing the TPB as a theoretical framework, especially in the context of recycling behavior, have attempted to integrate additional predictors (Zhang et al., 2020).
[bookmark: _Toc127170312]3.1.1.3. Attitude towards EWR.
According to TPB, the attitude towards particular behavior positively stimulates the intention to do that behavior (Ajzen, 1991, 2011; Davis, 1989). Attitude reflects an evaluative response to a specific matter, as either preferred or non-preferred. It is usually a predisposed emotional state concerning a particular object, issue, or entity (MacLennan, 2020.)  Attitude has also been validated as a predictor of pro-environmental behavior due to its ability to bear uncertainties and risks that stem from adopting a decision (Liu et al., 2018).
Prior studies (Rajaie et al., 2019; Strydom, 2018; Zhang et al., 2021) have reported some empirical support for the considerable effect of attitudes on pro-environmental intentions. Rajaie et al. (2019) indicated that people’s attitude towards green buildings in Iran significantly influences their tenancy’s intention. Strydom (2018) found that attitude influenced intention to recycle positively and directly although not as much as subjective norm did. Zhang et al. (2021) found that recycling attitude was determinant of Chinese consumers’ intention to recycle mobile phones via formal channels. As such, attitude is expected to influence UAE millennials’ intention to recycle positively.
[bookmark: _Toc127170313]3.1.1.4. Subjective Norm towards EWR.
The subjective norm’s concept reflects a person’s feelings of social pressure regarding whether or not to conduct a particular behavior (Ajzen, 1991). It is the process by which an individual’s views, opinions, emotions, and judgments are affected by the prospects of a reference group or system, such as relatives, peers, friends, and community in general. Subjective norm implies beliefs, ideas, pressures, and influences arising from one’s social circle (either positive or negative (Ajzen, 1991).
Extant literature on recycling behavior (e.g., Pisitsankkhakarn & Vassanadumrongdee, 2020; Singh & Gaur, 2018) emphasizes that social pressure is a crucial influencer on intention to recycle waste. Singh and Gaur (2018) describe social pressure as a combination of injunctive and descriptive norms that follow the perception of acceptable/unacceptable behavior by interpersonal networks and immediate surrounding communities (Adanu et al., 2020). Besides, previous research (Aidonis et al., 2019) stresses that subjective norm guides individual beliefs about the own perceived appropriateness of green behavior including recycling intentions (Pisitsankkhakarn & Vassanadumrongdee, 2020). 
Jiang et al. (2018) examined the psychological determinants of recycling agricultural waste by Chinese farmers. They asserted that subjective norms could strongly stimulate the intention to recycle biomass waste. Similarly, Khan et al. (2019) scrutinized behavioral intentions to recycle plastic waste in a developing context using the TPB lens. The results showed subjective norms are significant predictors of consumers’ return intention. Strydom (2018) demonstrated that subjective norm had the greatest influence on intention to recycle than both PBC and attitude. As such, subjective norm is expected to influence UAE millennials’ intention to recycle e-waste positively and directly.
[bookmark: _Toc127170314]3.1.1.5. Perceived Behavioral Control (PBC) About EWR.
PBC is concerned with a person’s confidence in their capacity to undertake a particular behavior (Ajzen, 1991). It reflects people’s confidence and control over a specific behavior, forcing their engagement to adopt that behavior. Ajzen (1985) refers to PBC as the degree to which an individual recognizes the difficulty of engaging in a specific behavior. The findings from prior research have indicated that perceived behavioral control significantly affects people’s intention to develop pro-environmental behavior such as food waste recycling (Abdelbasir et al., 2018). Researchers (Alves & Coutinho, 2019; Ameen & Anand, 2020; Zhang et al., 2021) asserted that behavioral control is a good predictor of weekly household recycling intention consumers’ intention to reuse or repair obsolete electronic devices (Alves & Coutinho, 2019).
Ameen and Anand (2020) asserted that PBC is a powerful predictor of young consumers’ intention to conserve the natural environment among young adults. Zhang et al. (2021) also found that PBC influenced consumers’ behavior intention to recycle mobile phones positively. Ghenai et al. (2020) stated that PBC decreases if consumers lack knowledge about pro-environmental behavior, which causes a reduction in confidence and a decrease in intention. Transferring this to e-waste recycling, consumers may lack knowledge about existing recycling schemes and the actual environmental consequences of improper disposal (Dhir et al., 2021). Consistent with these studies and the TPB (Ajzen, 1975, 1991), PBC is expected to influence intention to recycle e-waste among UAE millennials.
[bookmark: _Toc127170315]3.1.1.6. Extending the TPB with Additional Factors.
In several studies (Kim & Hwang, 2020; Li et al., 2018; Li et al., 2021; Meng et al., 2020), have added factors/variables from other theories to enhance the capacity of the TPB to predict behavioral intention. In the past decades, scholars (Chao et al., 2021; Kumar, 2019; Liu et al., 2019; Zhang et al., 2019) have paid increasing attention to the behavioral issues about e-waste recycling. As a result, the extant literature has investigated various challenges associated with e-waste recycling intentions and behavior, with a particular focus on identifying the psychological determinants behind them. The two most studied factors affecting users' formal e-waste recycling intentions positively have been the convenience of recycling (Liu et al., 2019) and the economic benefits (Zhang et al., 2019). If consumers believe that engaging in e-waste recycling is economically beneficial, their intentions to perform this behavior will likely increase (Liu et al., 2019). Similarly, if the convenience of e-waste recycling increases, the likelihood of consumers engaging in informal recycling does as well (Liu et al., 2019). However, Kumar (2019) found no significant association between convenience and e-waste recycling intentions among young adults in India and China, although this may be because proper recycling channels are non-existent in both countries (Chao et al., 2021). It would thus be difficult for these respondents to judge whether e-waste recycling is convenient or not.
Researchers (Cai et al., 2020; Choi & Johnson, 2019; Hakimi, 2020; Islam et al., 2021) also identified economic incentives and rewards as essential triggers for consumer recycling behavior mainly due to change in their attitude towards recycling. Incentives are recognized to significantly motivate people to act environmentally friendly regardless of their environmental concerns. Environmental concern comprises the personal evaluation of factors and behaviors impacting the environment and is vital for explaining green behavior (Sharma et al., 2020). The construct is often referred to as a general attitude towards the environment (Borusiak et al., 2020). It has been included as an antecedent of a more specific attitude towards the individual environmental behavior (Esfandiar et al., 2020). Researchers (Chao et al., 2021; Chillakuri, 2020; Elhoushy & Lanzini, 2021) argue that people who are more concerned about the environment tend to be more active in PEB than those less concerned about the environment. For instance, Chillakuri (2020) found that that people that are highly concerned about the environment perceive public transit use as more accessible. Elhoushy and Lanzini (2021) also found that environmental concern inﬂuences the mode of transportation choices and behavior.
Given that e-waste concerns are environmental concerns, the definition by Park and Lin (2018) of environmental concerns as the magnitude of bother that consumers experience due to environmental degradation. Dhir et al. (2021) stated that there is a positive relationship between environmental concerns and intentions, attitude, and willingness to undertake pro-environmental behavior. Kushwah et al. (2019) found that individuals with greater environmental concerns exhibited higher likelihood of having pro-environmental intentions. In the e-waste recycling context, Dwivedy and Mittal (2013) found that environmental concerns positively influenced the willingness of consumers to engage in e-waste recycling.
Several studies (Afroz et al., 2017; Asadi et al., 2021; Borusiak et al., 2020; Khan et al., 2019; Sharma et al., 2020) revealed a positive relationship between environmental concern and recycling behavior. In addition, some researchers (Chen et al., 2020; Lange & Dewitte, 2019) argue that concern for the environment is linked to pro-environmental attitudes, which impact PEB, such as recycling.  More precisely, consumers who care about the environment are more likely to participate in recycling programs (Khan et al., 2019), including e-waste disposal (Afroz et al., 2017). Findings by Chen et al. (2020) demonstrated a positive relationship between environmental concern and attitude. Since this research focuses on millennials who tend to have marked levels of environmental consciousness in general, it is important to this construct in the study as an antecedent of attitude toward EWR and moderate the correlation between EWR behavior and awareness of consequences. It was expected that millennials would have a more favorable attitude towards EWR if they were more concerned about the environment.
Therefore, companies increasingly include rewards to enhance consumer participation in green marketing practices (Cai et al., 2020). However, incentives were somewhat helpful to initiate recycling behavior than trigger long-term participation, requiring intrinsic motivation (Choi & Johnson, 2019). Also, as noted by researchers, readers' attractiveness is perceived differently among individuals as it often depends on factors like accessibility or redemption periods (Hakimi, 2020). Accordingly, it is expected that incentives impact e-waste recycling intentions my moderating the effect of attitude on e-waste recycling intention. A focused review of the NAT follows in the next subsection.
[bookmark: _Toc127170316]3.1.2. The Norm Activation Theory (NAT).
[bookmark: _Hlk103975933][bookmark: _Hlk104366899]The NAT is another theory that is often used to predict pro-environmental behaviors. Schwartz developed the NAT through series of works in 1970, 1975, and 1977 with the aim of describing the correlation between behavior, activators, and personal norms. There are three critical factors in the NAT. The first one is awareness of need and it indicates an individual being aware of and perceiving that someone or something is in need. The second factor is ascription of responsibility. Ascription of responsibility reflects an individual’s personal feeling towards being responsible for the consequences of their behavior (Chen et al., 2018). Thirdly, awareness of consequences refers to an individual’s perception of their behav’or's impact on others (Maitre-Ekern & Dalhammar, 2019). Figure 8 below shows that two main antecedents of awareness of consequences (AC) and ascription of responsibility (AR) activate personal norm. The NAT considers personal norms to be the most influential predictor of norm-oriented behavior but has neglected other non-moral variables such as social norms, habits, behavioral intentions, PBC, and situational circumstances. According to NAT, individuals' pro-social behavior is positively influenced by one’s personal norms. Personal norm is an internalized norm as it results from normative self-expectations regarding morally appropriate behavior and is motivated intrinsically (Schwartz, 1977).
The NAT focuses on actions that stem from personal moral beliefs regarding what is considered right or wrong (Saleem, 2019). In the NAT, the benefits that others accrue are superior to personal interests (Dong et al., 2020). NAT is a socio-psychological attitude-behavior model that has been widely applied for predicting multiple forms of pro-social behavior. Pro-social behavior describes a person’s actions that benefit others and imply environmentally-friendly behavior (Concari et al., 2020).
Figure 8: NAT model. Awareness of Consequences (AC)
Behavior
Personal Norm
Ascription of Responsibility (AR)

Source: Schwartz (1977).

Besides inclusion of subjective norms in the TPB, various researchers (Onel & Mukherjee, 2017; Shen et al., 2020) have validated the integration of personal norms in studies about recycling intention or behavior and pro-environmental behavior in general. In their US-based study about why consumers engage in recycling behavior, Onel and Mukherjee (2017) integrated personal norms in the TPB and found it to have higher prediction power on both recycling behavior or intention more than the TPB variables (attitude, subjective norm, and PBC).
In the Chinese context, Shen et al. (2020) found that personal norms had the greatest direct and positive effect on farmers’ intention to sort domestic waste. Using a sample of 401 Koreans in a study merging the NAT and TPB in an attempt to explain the formation of eco-friendly behavioral intention with respect to food delivery services using drones, Kim and Hwang (2020) found that personal norm had a direct, positive effect on intention. However, Kim and Hwang (2020) explained and validated that subjective norm affects personal norm. This is because subjective norm is the validator of whether a particular behavior is socially acceptable or not thereby guiding a person to determine their beliefs concerning whether a given behavior is right for them or not (Byun & Jang, 2019). Esfandiar et al. (2020) provided empirical evidence that subjective norms influence recycling behavior indirectly through personal norms rather than directly. Similarly, AlJaberi et al. (2020) further explained that when people accept social norms, personal norms will be activated.
Therefore, it was assumed that if UAE millennials perceive e-waste recycling as being socially desirable, they would likely feel obliged to participate in EWR. In this regard, it was expected that UAE millennials’ subjective norm would affect their personal norm, which would in turn influence their intention to recycle e-waste. In other words, personal norm is expected to mediate the relationship between subjective norm and EWR behavioral intention. Besides the TPB, the NAT is used in explaining pro-environmental behavior especially because it goes beyond the subjective norm and integrates personal norms as an influencer of behavior (Chen et al., 2018).
In this regard, the NAT is considered suitable for examining e-waste recycling due to its inclination toward pro-environmental behavior. For the purposes of this dissertation, all the NAT components comprising personal norm, ascription of responsibility, awareness of consequences, and EWR behavior were adopted. However, awareness of (e-waste) consequences was postulated to influence ascription of responsibility and EWR behavior directly as opposed to through personal norms, as explained in detail in section (iv) of section 3.3. In subsection (i) of this section, the use of NAT in general waste and environment studies is reviewed while its focused application in previous EWR research appears in subsection (ii).
[bookmark: _Hlk123719569][bookmark: _Toc127170317]3.1.2.1. Extending NAT, Waste, and Environment.
Previous authors have adopted the NAT to investigate different domains of environmentalism, such as environmentally responsible behavior in tourism (Confente & Scarpi, 2020), and energy conservation (Nguyen et al., 2018). For instance, Confente and Scarpi (2020) applied the NAT in tourism to investigate the achievement of pro-environmental behavior among 450 Venice residents and tourists. The findings showed that ascription of responsibility was a significant mediator of the relationship between environmentally responsible behavior and awareness of negative repercussions.
Nguyen et al. (2018) administered a paper-based survey to 289 young Vietnamese respondents to investigate various moral, self-identity, rational, and emotional factors that could hinder or promote their green purchase behavior. Their findings showed that personal norms, perceived barriers, attitudes, knowledge, and self-identity influenced the purchase intention of energy efficient appliances significantly. The studies reviewed in this section show that the NAT has gained popularity in explaining pro-environmental behavior and waste management across multiple populations and in different contexts, which renders its inclusion in this study viable.
[bookmark: _Toc127170318]3.1.2.2. NAT and consumer’s EWR Behavioral Intention.
Although the NAT is prevalent in studies on pro-environmental behavior and recycling intention, as demonstrated in the previous subsection, limited studies were found to employ the NAT on its own in the study of EWR. For example, one study (Wang et al., 2018) in which the authors integrate NAT with the TPB was found. Wang et al. (2018). Wang et al. (2018) integrated the TPB and NAM to investigate the influence of information publicity on EWR behavior intentions in China based on 462 questionnaire responses. Their findings showed that information publicity did not influence the EWR behavior intentions of residents directly. However, information publicity influenced EWR behavior intentions of residents indirectly through recycling attitude and personal norm. In the context of this research, the integration of the NAT with other theories is groundbreaking since this is among pioneers’ studies to employ the NAT to understand millennials’ EWR intentions in the Arab world to the best knowledge of the researcher.
[bookmark: _Toc127170319]3.1.2.3. Awareness of E-waste Consequences.
	Allison (2019) suggests that awareness of a problem and its consequences positively impact the willingness to reduce environmental pollution. Similarly, Bonera et al. (2020) reveal that individuals with higher awareness of consequences are more morally responsible and more willing to participate in green consumption activities. Individu’ls' knowledge of the environmental consequences of not recycling has been proven crucial in influencing intention to recycle (Lange & Dewitte, 2019).
When investigating recycling intention, Sujata et al. (2019) only considered awareness of consequences (AC). Similarly, Kumar (2019) and Hou et al. (2020) included AC in their research variables when examining behavioral determinants of recycling and found it to be a significant influencer of recycling behavior. In a different study, Wang et al. (2018) found that AC influenced ascription of responsibility directly and positively. So, applying these findings to this study implied that consumers that are aware of the environmental consequences of ineffective e-waste recycling behavior and feel responsible for the consequences are more likely to experience a high personal obligation. In other words, UAE millennials’ AC toward e-waste was expected to influence their ascription of responsibility and intention to recycle e-waste directly.
[bookmark: _Toc127170320]3.1.2.4. Ascription of Responsibility.
In pro-environmental behavior studies (see Confente & Scarpi, 2020; Shen et al., 2020), findings provide mixed evidence as to the role of ascription of responsibility. For example, Confente and Scarpi (2020) reported that ascription of responsibility was a significant mediator of the correlation between environmentally responsible behavior and awareness of negative repercussions among Venice tourists and residents.
In their study of farmers’ domestic waste sorting behaviors, Shen et al. (2020) found that ascription of responsibility influenced personal norms positively. The authors also found that awareness of consequences had a positive effect on ascription of responsibility (Shen et al., 2020). Wang et al. (2018) found that ascription of responsibility influenced personal norm positively and directly, which in turn had a positive and direct effect on recycling intention. Often, authors (Chao et al., 2021; Chillakuri, 2020; Elhoushy & Lanzini, 2021; Esfandiar et al., 2020) employing the NAT include additional stimulus factors to explain behavior such as those covered in the next subsection.
[bookmark: _Toc127170321]3.1.2.5. Extending the NAT With Additional Factors.
In their study, Dhir et al. (2021) advocated for provision of explicit information concerning the potential security and privacy concerns implicated in the process of recycling, which is tantamount to risk barrier. According to these authors, such information and knowledge is particularly vital when people are considering disposal of smart devices like laptops, phones, and tablets. They considered lack of such information or knowledge a risk barrier to recycling especially because people disposing smart electronic devices are afraid of potential personal information misuse or theft (Dhir et al., 2021). Zhang et al. (2021) extended the TPB by integrating the NAT and investigated privacy concerns’ effect on mobile phone recycling in China. They found a direct positive effect on intention to engage in formal recycling. Consideration for privacy concerns is important in the investigation of millennials’ intention and behavior towards EWR given that it has been shown to affect disposal of electronic devices (Dhir et al., 2021) and mobile phone recycling (Zhang et al., 2021). Some authors (such as Tchetchik et al. 2021) have also found Roger’s (1975) PMT to be a useful theory in explaining pro-environmental behavior, as discussed in the next section.
[bookmark: _Toc127170322][bookmark: _Hlk123405864]3.1.3. The Protection Motivation Theory (PMT).
Rogers (1975) proposed the PMT for studying behavioral change owing to risk related to health issues. According to Rogers (1975), fear is a motivational state to avoid risk. In the PMT, fear is analyzed as cognitive assessment leading to threat and coping appraisals, which triggers departure from emotions to expectancy of utilitarian value. Threat appraisal severity, the evaluated frequency and probability of exposure, and the beliefs an individual holds concerning the efficacy of the coping response arouse protection motivation and the desire to initiate protective action (Rogers, 1975). Primarily, the PMT is designed to help understand the way that messages of fear appeals could possibly cause a change in attitude (Rogers, 1975). The position of the PMT is that people process threats cognitively when they evaluate both the likelihood of the threat occurring and the potential harm associated with its occurrence. In other words, people appraise the severity posed by the threat, how exposed they likely are to it, and the extent to which they believe that the suggested protective action could result in protection motivation (Shillair, 2020). As shown in Figure 9, which illustrates the PMT threat appraisal comprises perceived severity, exposure expectance, and vulnerability.
Perceived vulnerability and the maladaptive responses’ potential were later added to the PMT’s threat appraisal and coping appraisal (Rippetoe & Rogers, 1987). In addition, Rippetoe and Rogers (1987) stated that the PMT also incorporates patterns of thinking such as hopelessness, wishful thinking, and denying responsibility. Originally, coping response related to response efficacy and self-efficacy (Rogers, 1975). It was extended later to include social influence (MacCaughey et al., 2017) and collective efficacy (Pakmehr et al., 2020). Protection motivation can be influenced by information or knowledge possessed by an individual concerning the threat while the intent to engage in the recommended behavior (in this case e-waste recycling) is affected by past behavioral habits. Coping appraisal is aligned to beliefs about collective response efficacy, self-efficacy, and maladaptive beliefs (Permehr et al., 2020). Maladaptive belief borrows heavily from the works of Milfont et al. (2013) and Zhang et al. (2018) and it projects the ill belief that humans are dominant over nature.
Concerning information/knowledge interventions, they are meant to induce voluntary behavioral change by causing change in individual perceptions (Tchetchik et al., 2021). Rogers et al. (1978) investigated the role played by information in threat appraisal with respect to smoking cessation and found it to be significant even in motivational theories such as the TPB. Rosenthal (2018) argued that new, persuasive, and relevant information can alter the control, normative, and behavioral beliefs to the extent of influencing later behavior. Varotto and Spagnolli (2017) found that providing information enhanced the effectiveness of recycling.
Within the pro-environmental behavior context, PMT’s consideration is accorded general environmental threats that affect the entire population. It has been used in predicting both behavioral intentions and actual behavior. In such instances, as is the case with the e-waste problem, the assessment of individual behavioral tendencies is based on anthropocentric and eco-centric beliefs or simply, human-centered and environment-centered beliefs (Tabernero & Hernández, 2011). In their study, Zhang et al. (2018) found a negative relationship between pro-environmental behavior and the way human beings believe that they have to dominate nature. This explains the inclusion of environmental views in the framework as motivational factors (Tchetchik et al., 2021).
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Figure 9: PMT Model. 















Source: Tchetchik et al. (2021, p. 3) based on PMT (Rogers, 1975; Rippetoe & Rogers, 1987).

[bookmark: _Toc127170323]3.1.3.1. PMT, Waste, and Environment.
Tchetchik et al. (2021) used the PMT to investigate pro-environmental behavior. Tchetchik et al. (2021) applied the PMT in a study about coping appraisal and threat appraisal as possible motivators for Israelis to take climate change more seriously and undertake pro-environmental behavior within the lens of the COVID-19 pandemic. Using survey data that was obtained from 296 respondents, their findings showed that Tchetchik et al.’s (2021) conceptualization of threat appraisal factors of severity (perceived danger to ecosystems), exposure (perceived link between climate change and the COVID-19 pandemic), and vulnerability (perceived individual income loss) influenced behavioral change towards engaging in pro-environmental behavior positively. Similar findings were reported for coping appraisal factors of self-efficacy (constructive hope), collective response efficacy (human resourcefulness), and maladaptive belief (human dominance over nature). For example, survey respondents that were already engaging in low-intensity recycling were likely engage in high-intensity recycling (Tchetchik et al., 2021). Collective response efficacy relates to such issues as the beliefs held by millennials that technical solutions, research, and human resourcefulness will be useful in resolving or improving the e-waste problem especially through proper recycling. Perceived self-resilience is regarded as a combination of confidence in problem-solving and the hope that the e-waste problem shall improve soon. Tchetchik et al. (2021) stated that this belief of human dominance over nature causes one to “do nothing” because they cause one to be unbothered or to act in a pro-environmental manner.
In a study on generating and implementing pro-environmental behavior in small rural tourism enterprises, Zhu et al. (2022) applied the PMT and discussed the impact of community involvement. Their findings showed that the PMT variables of severity of risks, self-efficacy, and vulnerability to the perceived risks affected the pro-environmental behavioral intention of the small rural tourism enterprises. The authors also found that the pro-environmental behavioral intention of the small rural tourism enterprises had a significant effect on their pro-environmental behavior. Lastly, the findings also showed that community involvement had a positive and direct effect on the pro-environmental behavior of the small rural tourism enterprises while moderating the relationship between the pro-environmental behavioral intention of the small rural tourism enterprises and their pro-environmental behavior positively (Zhu et al., 2022).
All the studies that have been reviewed under this subsection show that the PMT threat appraisal and coping appraisal factors have the potential to influence pro-environmental behaviors positively. This supports the incorporation of the PMT in the context of understanding UAE millennials’ intention to engage in e-waste recycling, as a pro-environmental behavior. However, these studies also show the scarcity of research involving the PMT to investigate recycling behavior specifically. Furthermore, desk research conducted for this study did not produce PMT studies on EWR, as demonstrated in the next subsection. 
[bookmark: _Toc127170324]3.1.3.2. PMT and Consumer’s EWR Behavioral Intention
PMT has also been described as suitable in the context of “consumption reduction and recycling” (Tchetchik et al., 2021, p. 3), which makes it suitable for investigating the behavioral intentions and actual behavior of UAE millennials towards e-waste consumption and recycling in this study. An incorporation of past behavioral habits and environmental knowledge as antecedents based on the proposal by Cheung et al. (1999) and an endorsement by Tchetchik et al. (2021) aligns well with the view that both knowledge and past behavior influence intent to act. Aboelmaged (2021) found that recycling habits predicted strongly the EWR intention of young adult consumers in the UAE. As such, it was expected that recycling habits of UAE millennials would affect their intention to undertake EWR.
However, there is a scarcity of studies that integrate the PMT in e-waste management research. Indeed, desk research conducted for this study only revealed the study by Chen et al. (2022) who used the PMT to analyze intentions to protect an individual’s discarded electronic asset using survey data obtained from e-waste handling users. The findings showed that both the perceived threat of throwing away untreated e-waste and self-efficacy with respect to treating discarded e-waste influenced protection intention. However, the study by Chen et al. (2022) was not about EWR. Therefore, the integration of the PMT in understanding intention to recycle e-waste among UAE millennials in this study extends the application of the PMT in studying pro-environmental behavior.
[bookmark: _Toc127170325][bookmark: _Hlk103164349][bookmark: _Hlk103164322][bookmark: _Hlk73010148]3.1.3.3. Perceived E-waste Threat Appraisal.
From the PMT (Rogers, 1975), threat appraisal was shown to be a trigger or initiator for protection motivation, which eventually leads to the adoption of the recommended action/response. Perceived severity refers to the extent to which UAE millennials consider the e-waste problem to be dangerous for the planet and people. Consistent with Tchetchik et al. (2021), the assessment of the ecological threat posed by e-waste to ecological systems as an outcome of the current status quo global trends of EEE overconsumption. Typically, exposure expectancy denotes the perceived probability of exposure to the risks associated with growing threat such as that of e-waste in this study.
Threat appraisal is adopted in this research within the context of the threat posed by e-waste to the planet as perceived by UAE millennials and is expected to mediate the relationship between their attitude towards EWR and EWR intention. Given the importance of information/knowledge in enhancing/influencing behavior (Rosenthal, 2018; Tchetchik et al., 2021), this PMT component is expected to affect protection motivation. Based on the PMT’s threat appraisal aspect, which comprises the dimensions of severity, exposure, and vulnerability, it was expected that UAE millennials’ perceived threat appraisal could account for their environmental concerns and mediate the relationship between attitude towards recycling and e-waste recycling behavior intention. In this study, threat appraisal refers to the threat that e-waste poses to the planet and people in terms of health hazards and pollution, for example. For the purposes of this research, all the PMT components of threat appraisal and information/knowledge were adopted for the proposed model of this dissertation and extended using additional factors.
[bookmark: _Toc127170326]3.1.3.4. Information/Knowledge about EWR.
Providing adequate information concerning recycling has been proven as a necessity for creating informed awareness and eventually make recycling easier leading them to practicing it (Oke & Kruijsen, 2016). Information or knowledge is required to execute the intended behavior and accounts for the level of responsibility ascribed to the intended action and the evaluation of its effectiveness (Kumar, 2019). It is ascertained that disclosing information about a recycling practice substantially enhances consumers' willingness to participate in the recycling program. This finding is also confirmed in the field of e-waste recycling participation (Islam et al., 2021). Ramzan et al. (2020) even found the most relevant information to be the most relevant predictor for recycling behavior. 
In the Nigerian context, Azodo et al. (2017) indicated that lack of cautionary information and awareness on suitable and effective management operations concerning e-waste could pose potential threat to both the environment and human health. Their survey findings showed a positive relationship between the average knowledge level and appropriate e-waste management practices. This led to the inference that improving e-waste management awareness levels among Nigerian collegiate students could affect the extent to which students practiced proper e-waste management approaches (Azodo et al., 2017). Extending these findings to the current study, it was expected that information/knowledge about EWR influences UAE millennials’ e-waste recycling intention and mediate the relationship between recycling intention and personal norms, PBC, and environmental concern.
[bookmark: _Toc127170327]3.1.3.5. Extending the PMT with Additional Factors.
While Rogers (1975) proposed that threat appraisal triggers coping appraisal, individuals might have reasons for or against the behavior in question. Behavioral reasoning theory (BRT) was proposed by Westaby (2005) with components of reasons for and reasons against accepting a given innovation. In the EWR context, Dhir et al. (2021) investigated the role played by reasons for and reasons against bridging the gap between attitude and intention. The authors proposed that environmental and personal benefits were antecedents of reasons for while risk, value, usage, and image barriers were the antecedents of reasons against. On the one hand, they found that reasons for had direct, positive impact on attitudes towards recycling and intention to recycle e-waste. On the other hand, reasons against had direct, negative impact on intention to recycle although its effect on attitude towards EWR was not significant. Additional findings showed that environment assessment was a positive moderator of the relationship between reasons for EWR and intentions for EWR while environmental awareness was a positive moderator of the relationship between reasons for EWR and intentions, between reasons against EWR and intentions, and between attitude and intention (Dhir et al., 2021). Adopting these findings and the BRT constructs to the current research, it was expected that reasons for UAE millennials engaging in EWR would affect their attitude towards recycling while both reasons for and reasons against would affect their intention to recycle e-waste. Further, it was expected that environment assessment would moderate the relationship between reasons for EWR and intention positively. Also, environmental awareness (which was equated to information/knowledge within the PMT) was expected to moderate the relationship between reasons for EWR and EWR intentions, between reasons against EWR and EWR intentions, and between attitude and EWR intentions.
[bookmark: _Hlk55215225]Despite TPB's significance, Ajzen (1991) acknowledged TPB's flexibility in including additional variables if they account for a substantial but distinct explanatory contribution. In this regard, it has been proven relevant to combine variables of the TPB and NAT to thoroughly predict pro-environmental behavior intention (Li et al., 2018), including recycling intentions (Kim & Hwang, 2020) and recycling behavior (Meng et al., 2020). These authors advocate that the occurrence of pro-environmental behavior not only emerges from individuals' self-interest and volitional intention (TPB), but additionally from moral-based beliefs (Thøgersen, 1999; Asadi et al., 2021). This supports the combination of psycho-social determinants from rational choice and more pro-socially driven theories (Borusiak et al., 2021). Hence, integrating various concepts specifically enhances TPB's explanatory performance of behavioral intention (Panwanitdumrong & Chen, 2021). 
In China, Shen et al. (2020) integrated the TPB with the NAT to investigate waste sorting intentions in rural domestic settings of Guanzhong Basin using microdata obtained from 327 rural households. Their findings showed that attitudes, PBC, and personal norms of farmers affected domestic waste sorting intentions directly. In addition, it was found that subjective norms did not affect sorting intentions directly although they had indirect impact through behavioral attitudes, personal norms, and PBC (Shen et al., 2020). A study conducted by Kopaei et al. (2021) provided empirical findings by combining the TPB and NAT. The results illustrated that the main factor of recycling intention was impacted significantly by personal norms and the impact of other factors (attitude and PBC). Moreover, the results showed that recycling intention was influenced indirectly by subjective norms and other factors such as gender and sufficient knowledge about recycling. Moreover, Kopaei et al. (2021) found that attitude and perceived behavioral control did not directly influence recycling intention. Finally, the Kopaei et al. (2021) also reported positive correlations between awareness of consequences and TPB factors. 
Researchers like Hamzah and Tanwir (2021) saw the benefit of combining NAT and the TPB in both theories' similarities. They argued that combining NAT with TPB eases the integration of both models and supports the prediction power for significant environmental behavior. On the contrary, Chen (2020) disagreed that combining the TPB and the NAT has significant usefulness. This corresponds to that expressed in a study by Harland et al. (1999) explaining multiple pro-environmental intentions. The authors further found that an extension of the TPB with the personal norm component, as provided by the NAT, generally leads to a significantly higher intention towards performing a pro-environmental behavior. Later, confirmed by Wang and Zhang (2020), reporting that a combination of TPB and NAT substantially proved better in predicting pro-environmental intention than using the models separately. As a result, these findings confirm and support the relevance of combining both the NAT and TPB to determine millennials' intention to perform e-waste recycling thoroughly.
While investigating the factors determining the environmental behavior and willingness of Chinese farmers to engage in water conservation, Wang et al. (2019) integrated the PMT and TPB to enable the incorporation of the threat and coping appraisals aspects of the PMT to explain influence on behavior, subjective norms, and PBC as exemplified in the TPB. Nguyen et al. (2022) found the integration of the TPB and the PMT in the investigation of the Vietnamese’s intention to follow COVID-19 preventive measures offered more robustness in explaining behavioral intention. Although the TPB is robust in providing adequate explanations concerning the way PBC, subjective norms, and attitudes could influence e-waste recycling behaviors among UAE millennials, the theory is inadequate in accounting for potential motivators that govern e-waste in terms of the risk it poses to millennials and the planet. Yet, individuals are motivated to take action to lower the risk if they perceive it as bearing health and environmental risks (Janmaimool, 2017). In any case, PMT and TPB have similarities in the sense that protection motivation and self-efficacy in PMT relate to intention and PBC in TPB respectively. Such similarities between PMT and TPB and the logics involved in them demonstrate that integrating PMT with TPB would enhance the investigation and understanding of UAE millennials’ e-waste recycling behavior.
[bookmark: _Toc127170328][bookmark: _Hlk73883844][bookmark: _Hlk123406392]3.2. Literature Sources of the Proposed Research Model.
The development of the components of the proposed model for this research was informed by the intensive review of numerous research studies. For the purposes of ensuring relevance in the prevailing times, sources were limited to studies applying at least one of the theories considered for this research (i.e., TPB, NAT, and PMT) and published between 2018 and 2022. The studies selected included primary research journal articles and meta-analyses that were published in English within the last five years (2018 to 2022). The journals also had to have been listed in SCOPUS with an ABS ranking of 3 and above. Table 10 provides a summary of the sources reviewed in this regard. 
Table 10: Characteristics of Literature Sources.

	#
	Title
	Author
	Journal
	Independent Variables
	Dependent Variables
	Mediators
	Moderators
	Theory used
	Year

	
	
	
	
	Factors
	Sub-factors
	
	
	
	
	

	1 
	Predictors of recycling intentions among the youth: A developing country perspective
	Halder & Singh
	Recycling
	Attitude
SN
PBC
	
	Intention of recycling
	
	
	TPB
	2018

	2 
	The impact of psychological factors on farmers’ intentions to reuse agricultural biomass waste for carbon emission abatement
	Jiang et al.
	Journal of Cleaner Production
	Attitude
SN
PBC
	
	Intention
	
	
	TPB
	2018

	3 
	Applying the theory of planned behavior to
recycling behavior in South Africa
	Strydom
	Recycling
	Attitude
SN
PBC
	
	Intention to recycle
	
	
	TPB
	2018

	4 
	Understanding consumers’ behavior intentions towards dealing with the
plastic waste: Perspective of a developing country
	Khan et al.
	Resources, Conservation & Recycling
	Attitude
SN
PBC
Moral norms
Consequences awareness
Convenience
	
	Return/Returning intention
	
	
	TPB
	2019

	5 
	Determinants of the behavioral intentions of households to recycle E-waste in Sri Lanka.
	Deyshappriya et al.
	Asian Journal of Empirical Research
	-Attitude




-SNs


-PBC
	Awareness related to Environment  
-Attitudes related to Recycling
- Pressure from the Society - Laws and Regulations
- Inconvenience of Recycling - Cost related to Recycling
	Behavioral Intention on E-waste Recycling
	
	Past Experiences
	TPB
	2019

	6 
	Determinants shaping willingness towards on-line recycling behavior: An empirical study of household e-waste recycling in China.
	Wang et al.
	Resources, Conservation and Recycling
	-Attitude
-SNs
-PBC
-Economic motivation
	
	Residents’ willingness to participate in e-waste recycling
	
	
	TPB
	2019

	7 
	Understanding consumers’ behavior intentions towards dealing with the plastic waste: Perspective of a developing country.
	Khan et al. 
	Resources, Conservation & Recycling
	Attitude

SNs

PBC

Moral norms 

Awareness of consequences
	
	Consumer’s return/recycling intention
	
	
	TPB

	2019

	8 
	Exploring young adults’e-waste recycling behaviour using an extended theory of planned behaviour model: Across-cultural study.
	Kumar
	Resources, Conservation and Recycling
	-Attitude 
-Perceived Control
-Awareness
of
Consequence
-Individual Responsibility
-Subjective
Norm
-Sense of Duty
-Convenience of Recycling
	
	Intention to recycle e-waste
	
	Country moderating effect
	TPB

	2019

	9 
	Analysis of e-waste recycling behavior based on survey at a Midwestern US University
	Arain et al.
	Waste Management
	- Free recycling 
-Distance to
facility 
-Pickup of e-waste 
-Knowledge of where/how e-waste is recycled 
-Incentives/
rewards
	
	E-waste-recycling-behavior-
	
	
	TPB
	2020

	10 
	Determinants of academicians recycling behavior. 
	Muniandy & Anuar
	Management Science Letters
	-Environmental beliefs
SN
PBC
	
	Recycling behavior.
	Attitude
	
	TPB
	2020

	11 
	E-waste recycling behavior: An integration of recycling habits into the theory of planned behavior
	Aboelmaged
	Journal of Cleaner Production
	SN
Attitude
PBC
Recycling habits

	
	EWR intention
	
	
	TPB
	2021

	12 
	Achieving environmentally responsible
behavior for tourists and residents: A
norm activation theory perspective
	Confente & Scarpi
	Journal of Travel Research
	Awareness of the negative environmental
Consequence

Place attachment
	
	Environmentally responsible behavior
	Ascription of responsibility
	Environmental sensitivity
	NAT
	2020

	13 
	How does information publicity influence residents’ behavior intentions around e-waste recycling?
	Wang et al.
	Resources, Conservation and Recycling
	Recycling attitude
PBC
SN

Awareness of consequences
AC
Personal norm
	
	Recycling intention
	Recycling attitude
PBC
SN

	
	TPB
NAT
	2018

	14 
	Merging the norm activation model and the theory of planned behavior in the context of drone food delivery services: Does the level of product knowledge really matter?
	Kim and Hwang
	Journal of Hospitality and Tourism Management
	Problem awareness
Ascribed responsibility
Personal norm
Attitudes
SN
PBC
	
	Behavioral intentions
	
	Product knowledge
	TPB
NAT
	2020

	15 
	Personal norms and the adoption of pro-environmental binning behavior in national parks: An integrated structural model approach
	Esfandiar et al.
	Journal of International Consumer Marketing
	Attitude
PBC
Social norms
Awareness of consequences

	
	Binning behavior
	Personal norms
	
	TPB
NAT
	2021

	16 
	Recycling and consumption reduction following the COVID-19 lockdown:
The effect of threat and coping appraisal, past behavior and information
	Tchetchik et al.
	Resources, Conservation & Recycling
	Threat appraisal




















Coping appraisal
	Severity (perceived danger to ecosystems)
Exposure (perceived link between climate change and the COVID-19 pandemic)
Vulnerability (perceived individual income loss)

Self-efficacy (constructive hope)
Collective response efficacy (human resourcefulness)
Maladaptive belief (human dominance over nature)
	Intent to adopt recommended response (consumption reduction and recycling)
	
	
	PMT
	2021

	17 
	Can protection motivation theory predict pro-environmental behavior of small rural tourism enterprises? An extended model including community involvement
	Zhu et al.
	Asia Pacific Journal of Tourism Research
	Vulnerability of risks
Severity of risks
Response efficacy
Self-efficacy
Pro-environmental behavior
	
	Pro-environmental behavior intention 
Pro-environmental behavior
	
	Community involvement
	PMT
	2022

	18 
	E-waste information security protection motivation: The role of optimism bias
	Chen et al.
	Information Technology & People
	Threat appraisal




Coping appraisal
	Perceived threat of discarding untreated e-waste

Self-efficacy to treat the discarded e-waste
	Protection intention
	
	Optimism bias
	PMT
	2022

	19 
	Understanding consumers’ behavior intention of recycling mobile phone
through formal channels in China: The effect of privacy concern
	Zhang et al.
	Resources, Environment and Sustainability
	Attitude
SN
PBC
Moral norm
	
	Recycling intention
	
	Privacy concern
	TPB
NAT
	2021



 
[bookmark: _Toc127170329][bookmark: _Hlk123406505]3.3. Chapter Summary.
The review of the antecedents of behavioral intention and adoption of behavior by people was vital in providing the theoretical grounding for the investigation of millennials' attitudes and behavioral intention for recycling e-waste in the UAE. In section 3.2, several theories of consumer behavior were highlighted. It was found that the TPB is the most commonly applied theoretical framework when it comes to studying behavioral intentions including intention to engage in EWR. However, the TPB is often supplemented with concepts drawn from other theoretical frameworks to increase its robustness in understanding and predicting behavioral intentions. Accordingly, the TPB was adopted as the fundamental theoretical framework for this research and supplemented by the NAT and the PMT to offer more robust coverage of the behavior of UAE millennials towards recycling e-waste was presented. The rationale for inclusion of the TPB as the fundamental theory for this research was presented along with the NAT and the PMT with each of the three theories being linked to pro-environmental intentions and behavior. In section 3.2.2, it was found that awareness and ascription of responsibility were well suited for integration in the study’s model given their relevance towards contributing to comprehensive understanding of the EWR behavioral intentions of millennials in the UAE. In section, 3.2.3, the PMT was found to be useful in explaining the role of perceived threat in EWR as a motivator for adopting EWR among millennials with the PMT factors of perceived threat and information/knowledge being adopted into the context of EWR for the purpose of this research. It was also found in literature that other stimulus factors of behavioral intention including environmental concern, incentives, reasons for, reasons against, and environment assessment were relevant were useful in enhancing the ability to explain and predict behavioral intentions, which led to their inclusion in the model. In section 3.3, the characteristics of the literature sources from which the components of the proposed research model were drawn was presented. The next chapter provides an account and rationale behind the research methodology that was implemented in this study.


[bookmark: _Hlk123419284]
[bookmark: _Toc127170330]CHAPTER 4 
[bookmark: _Toc127170331]Research Methods
" There is no such thing as “away”. When we
throw anything away, it must go somewhere."
(Annie Leonard)

[bookmark: _Toc127170332]4.0. Introduction.
The previous chapter was about integrating the theory of planned behavior (TPB) with the norm activation theory (NAT), and the protection motivation theory (PMT) with respect to E-waste recycling behavior. Section 3.2 was a presentation of the theories of consumer behavior intention in general and the TPB, NAT, and PMT. Section 3.3 in the previous chapter provided the characteristics of the studies that informed the development of the conceptual framework and the variables used in those studies. Finally, the chapter summary was presented in section 3.4.
This chapter is organized in eight major sections. The next section is a presentation of the research philosophy where the choice of the approach to the worldviews and nature of reality are made. Section 4.3 is about the research purpose and the suitability of the explanatory research purpose compared to the descriptive and exploratory research purposes explained. In section 4.4, the choice of the quantitative survey research design is identified. Section 4.5 provides detailed explanations about the data collection processes, techniques, and procedures. Section 4.6 is about data processing analysis. Section 4.7 is a highlight of the ethical considerations made in this study and precedes the chapter conclusion in section 4.8.
[bookmark: _Toc127170333]4.1. Research Philosophy, Purpose and Approach. 
Research philosophy refers to a concept for developing knowledge based on assumptions, methods, and scientific inquiry (Saunders et al., 2019). In this research, philosophy of science was understood to imply the development of knowledge based on the hypotheses, availability of UAE millennials and their perceptions about EWR and the intention to undertake EWR. A paradigm (also called worldview) was understood in this research as comprising as a set of basic beliefs, values, assumptions, or perspectives that are shared between scientists about how investigations should be carried out (Kaushik & Walsh, 2019).  Understanding the right philosophical perspectives was important because it influenced how this research was conducted, the investigation approach used, and the major research implications arising from the findings. After all, the philosophical assumptions chosen to inform the decisions concerning the appropriate research approaches, whether quantitative, qualitative or mixed designs that should be implemented to achieve the research objectives (Creswell & Creswell, 2017).
There are four main research philosophy approaches that were taken into consideration when conducting this scientific research. These are pragmatism, interpretivism, realism and positivism (Saunders et al., 2019). Altogether, the researcher was cognizant that approach to knowledge enquiry largely follows two main strands of research philosophies or world views, which are positivism and interpretivism (Bonache & Festing, 2020). Positivism considers reality to be objective and one truth (Saunders et al., 2019). Adopting a positivist research philosophy for the current research meant that it could be generalized and replicated following the scientific methods and techniques employed in the inquiry. Interpretivism, on the other hand, would have implied perceiving the truth about UAE millennials and EWR adoption as context-specific and socially constructed (Bryman & Bell, 2019). It would have implied emphasizing context-specific experiences of the UAE millennials. However, the researcher further understood that within the extremes of positivist and interpretivist philosophical thoughts, other worldviews comprising postpositivist, constructivist, transformative and pragmatist philosophies exist (Creswell & Creswell, 2017). Consistent with Creswell and Creswell (2017), the researcher appreciated that the four worldviews summarized in Table 11 were possibly the most useful for informing the choice research methods in this study. 
[bookmark: _Hlk125841402]Table 11: Worldviews in Scientific Research.
	Postpositivist
	Constructivist
	Transformative
	Pragmatist

	Determination
	Understanding
	Political, activist, advocacy
	Consequences of actions

	Reductionism
	Multiple participant meanings
	Empowerment, human rights, social justice- oriented
	Problem centered

	Empirical observation and measurements
	Social and historical construction
	collaborative
	Pluralistic

	Theory verification
	Theory generation
	Change, emancipatory oriented
	Real-world practice-oriented


Source: Adapted from Harrison et al. (2020) based on Creswell and Creswell (2017).
The identification of the research philosophy and approach informed the process of the research methods. This entailed the identification of the research philosophy was followed by identifying the research approach with reference to the research purposes, identification of the research design, definition of the data collection procedures, processing and analyzing the data, and reporting of findings. The research methods’ process is illustrated in Figure 10 below.
Figure 10: Research Method Process.
Identification of Research Philosophy
(Positivist)
Identification of Research Approach with Reference to Research Purpose
(explanatory research)
Identification of Research Design
(descriptive, non-interventional, cross-sectional survey quantitative design)
Defining Data Collection Procedures
(UAE millennials, convenience sampling, survey design, pilot testing, online survey administration, etc.)
Data Processing & Analysis
(Descriptive + Inferential Analysis, Reliability, Validity, PLS-SEM
Reporting of Findings




For the current research, positivism was deemed the most appropriate philosophy since it provided the most ideal opportunity to conduct objective research and to achieve findings that could be generalized to the entire population of UAE millennials and this was not achievable with the other research philosophies (cf. Bell, Harley, & Bryman, 2022; Saunders et al., 2019). Moreover, positivism was well applicable in combination with deductive research and a quantitative research approach (Saunders et al., 2019). Positivism reflected a natural phenomenon in which the social reality of UAE millennials’ behavior toward EWR could be observed and measured through developing and testing hypotheses (Duignan & Autschbach, 2016). 
As explained by Arocha (2021), the researcher, as a positivist, further relied on the assumption that he remained objective and independent of the research process. This required that the researcher detach themselves from the study’s topic and conduct the research from an external and critical point of view. In the current study, the researcher is not a millennial and this enhanced his ability to approach this research about the EWR behavior of UAE millennials from an unbiased perspective. Moreover, objectivity was further enhanced by the fact that the current topic and the research process were not addressing the specific needs of a specific company or organization when conducting applied research (Matthay et al., 2020). Since the researcher had never taken part in EWR before, this enhanced objectivity further and allowed the researcher to examine the concept critically. This unbiased standpoint towards the researched topic is in line with the lack of value-based enquiry reflected in the positivist approach. Hence, the researcher did not interfere with or manipulate the substance of the data collected and the subsequent conclusions drawn  to suit a given case (Saunders et al., 2019).
Although post-positivism may have been a potentially applicable research philosophy, it was deemed inappropriate for this research because it the school of thought challenging the strict assumption of the absolute truth of knowledge by the positivists (Young & Ryan, 2020). Despite being an extension of positivism, post-positivism did not suffice for this research because it maintains that one cannot develop an absolute true picture of reality, but an approximation of the object of research. Further, post-positivists believe that reality is out there, but there are limits to the ability to capture an absolute truth. Yet, the researcher was mainly looking for cause and effect or determinism of the factors that could help in the prediction and understanding of the intentions of UAE millennials to undertake EWR. As noted by Noriey and Javanmiri (2021), believing in this postpositivist line of thought could have resulted in reductionism, by narrowing, and reducing ideas into a small, discrete set of hypotheses, and focusing on interrelated variables to conclude. 
Research purpose has been understood as the reason for undertaking the current research (Poth, 2018). The three purposes comprising descriptive, explanatory and exploratory that could be used to achieve the research objectives as discussed by Saunders et al. (2019) were reviewed and considered. As it was assumed that correlations existed between the variables in the conceptual framework, an explanatory research purpose was deemed the most appropriate choice because it allows for the drawing of causal relationships among variables. Although this research was quantitative, the researcher was aware that an explanatory research approach could be applied by either using qualitative or quantitative data collection methods (Saunders et al., 2019). 
[bookmark: _Toc125618652][bookmark: _Toc127170334]4.2. Research Design.
The research design entails the inquiry types that give specific directions for the procedures involved in conducting a research study (Creswell & Creswell, 2017; Poth, 2018). Building on this definition, Ngulube (2019) described study designs as being specific inquiries in qualitative, quantitative or mixed method approaches. The research design choice was important within the research process of the current research since it determined how data was to be collected (Abdullah et al., 2020). Given that this research was based on quantitative methods, the researcher considered the various quantitative research designs that have been identified in literature including experimental designs, survey, comparative, case study, observational, cross-sectional, cohort, epidemiological, and longitudinal (Saunders et al., 2019).
The researcher employed a descriptive, non-interventional, cross-sectional survey quantitative design because the objective was to collect data about the awareness level, socio-demographic characteristics, attitudes and values of millennials about sustainable electronic waste management at a given point in time. The quantitative approach is normally mono-method (ElHaffar et al., 2020). Previous studies (Confente & Scarpi, 2020; Esfandiar et al., 2021; Kim & Hwang, 2020; Wang et al., 2018; Zhang et al., 2021) on waste recycling behavior including EWR have applied quantitative designs predominantly. This, along with the scarcity of quantitative studies investigating intention towards performing EWR within the GCC, further reaffirmed the choice of quantitative methods for research and data collection in the current study. 
In accordance with Fagerholm et al. (2021), descriptive research questions constrained the researcher to describe what existed currently with respect to the topic of research under inquiry. In describing, the researcher could examine perception, attitude or practices or describe the UAE millennial population’s EWR intention and behavior by gathering data about their sociodemographic characteristics.
[bookmark: _Toc127170335]4.3. Sampling, Questionnaire, and Data Collection.
Quantitative data in this research required the generation of numeric data, which emphasized the analysis with a statistical software analysis tool (Hernán et al., 2019). Unlike qualitative methods, this quantitative research required the collection of more accurate and quantifiable data from comparatively larger sample sizes of UAE millennials (Guest et al., 2020). Using quantitative data collection methods further yielded standardized, data which facilitated the testing of the relationships between the variables based on the gathered data (Saunders et al., 2019). In this regard, a survey-based questionnaire was deemed most appropriate as it allowed for the collection of large quantity of data, which was necessary to ensure high objectivity, reliability, and the statistical significance as intended the current research (Holtom et al., 2022). In line with Saunders et al. (2019), the time horizon of this research was cross-sectional as the online survey for measuring millennials intention to perform EWR was distributed once during a period of two weeks to collect snapshot data. The alternative application of longitudinal study may have been more informative and robust, but it would have taken longer to complete and the objectives of this study did not require measuring or tracking change of EWR intention/behavior among UAE millennials over time (Attia et al., 2021).
[bookmark: _Toc127170336]4.3.1. Research Area and Population.
The chosen geographical area for the current research was the UAE. Millennials were chosen as the target population since they tend to be aware of environmental issues and are hyper-consumers - a paradox that makes the investigation of this target group’s intention towards performing EWR highly interesting (Pencarelli et al., 2019). This region was chosen because of its population density and diversity in terms of income levels, education, settlements and ethnicity with about 40 percent being millennials (Sengupta, 2018). Besides, the UAE is a major hub for electronics consumption and generation of E-waste coupled with progressive interventions to enhance EWR (Alghazo et al., 2019; Iatoni et al., 2021). In addition, Abu Dhabi serves as the transit point for both new and used electronic products before they are finally distributed to other regions. Furthermore, the UAE is a hub for consumption of EEE (Alblooshi et al., 2022).
The target population comprised of millennials in the UAE including women and men born between 1981 and 1996 (Koczanski & Rosen, 2019). In the UAE, households may be classified as citizen family households, non-citizen family households or share households (Statistics Centre, 2014). Citizen family households comprises at least one Emirati citizen who share food provisions and housing, mostly share blood relations and have at least a household head. Additional criteria for a citizen household includes having a male Emirati citizen as its head or a female non-citizen household head has children citizens residing with her within the same dwelling and remains unmarried to a non-citizen based on Census Reference Night or the children and wife are citizens regardless of the household head’s nationality. A non-citizen family household comprises at least one non-citizen resident sharing food provisions and housing, sharing blood relations, and having a household head. For non-citizen households, the male non-citizen household head has a non-citizen wife regardless of the wife having citizen children from a past marriage. Finally, share households comprise of between 2 and 29 groups of persons residing within the same housing unit and potentially share food provisions although they are usually not related. Typically, share household members are of the same sex and they will share living expenses/arrangements such as rent (Statistics Centre, 2014).
[bookmark: _Toc127170337]4.3.2. Sampling Procedure.
Sampling in the current research entailed the selection of a particular part of the UAE millennial population that could represent the entire population adequately (Didenko et al., 2018). It was understood that the selection of an appropriate sampling method allowed for the reduction in the amount of data that was needed for this research (Saunders et al., 2018). Sampling was further necessary since it was unfeasible to collect data of the entire UAE millennial population due to limited time and financial resources. In any case, it was possible to recruit a larger sample size to ensure that more precise inferences about UAE millennials EWR intention/behavior could be drawn (Vasileiou et al., 2018). In this study, a sample size of 500 was achieved and it was deemed sufficient for conducting statistical analysis such as multiple regression (Pallant, 2020). 
As the probability of the units being chosen from the whole UAE millennial population was unknown and it was impossible to draw absolute statistical conclusions about the characteristics of UAE millennials, a non- probability sampling method was deemed most reasonable (Stehman et al., 2018). The fact that non-probability sampling techniques are popular among researchers and especially in business researches (Lyon, 2015) further affirmed the choice of a nonprobability sampling technique. For the current research, convenience sampling was employed with a view to achieve a large quantity of data in a limited amount of time, as this method aims at including arbitrary sampling units that are easiest to include in the sample (Ameko et al., 2020).
Despite its popularity, convenience sampling tends to involve bias and this is often difficult to control due to the ease of gathering data, especially in the case of a heterogenous population. For instance, a sampling error, which refers to a discrepancy between the selected sample and the populations characteristics and decreases when the sample size increases, could occur (Kothari, 2004). However, the sampling error was counteracted by having a huge study sample (Saunders et al., 2022).
[bookmark: _Toc127170338]4.3.3. Survey Design. 
The primary data collection method chosen the current research was a survey as it enabled measuring the value of each explanatory variable and the correlations among the variables within the current study’s proposed research model (Pandey & Pandey, 2015). Moreover, majority of the studies reviewed in Chapters 2 and 3 (for example, Aboelmaged, 2021; Confente & Scarpi, 2020; Esfandiar et al., 2021; Kim & Hwang, 2020; Muniandy & Anuar, 2020) adopted a quantitative survey using questionnaires as the main data collection instrument.
According to Hamada et al. (2021), characterization of the population based on social problems are areas where cross-sectional survey research is extensively used. This is especially because surveys help to collect information about people, describe, compare or explain constructs ( Li et al., 2020). In this research, the survey helped to collect verifiable information about the UAE millennials. As is the case in quantitative research, the survey in this study included questions that allowed the respondents to select responses along a scale or other responses that were translatable into numerical or quantifiable data.
Administering a survey relatively eased and speeded the process of conducting this research is conducted. Furthermore, the quantitative survey was useful because the UAE population is very large and it made it possible to cover a wider range of situations. Moreover, gathering data and basing the statistics on a large sample of UAE millennials, rendered the results of the current study considerably relevant for policy decisions (Zamani, 2022). The weaknesses of using the survey were mainly in its inflexibility, artificialness, and ineffectiveness in qualifying and explaining the significance that the UAE millennials attached to EWR-related actions and beliefs (Iacovidou et al., 2021).
Generally, the amount of contact needed with the respondents impacted the selection of the survey design substantially (Cowling et al., 2020). The questionnaire (Appendix 1) was developed based on study instruments that were used in previous literature to ensure high reliability and validity (see Appendix 2 for the questionnaire constructions, scale items, and their respective sources). As English is widely spoken in the UAE, sufficient English language skills to answer the questions properly and adequately were assumed. Therefore, the survey was designed in English using Qualtrics® and comprised of 103 closed questions spread across seven sections.
The first section of the survey consisted of five screening questions to filter out any respondents that did not meet the inclusion criteria for participation in this study. Since it was possible that some respondents may have lacked knowledge about EWR, they may have been unable to answer questions about access to E-waste and EWR information properly, which is one of the seven blocks within the survey. This could have resulted in uninformed response bias (Peterson & Iyengar, 2021). Thus, a question that aimed at testing consumers’ awareness about the studied topic was integrated within the screening section to increase researchers’ control required for the subsequent statistical analysis. The second section comprised six demographic questions, which yielded relevant information about the sample population. The main body of the questionnaire included 92 questions divided into five sections, which measured the explanatory variables within the model.
Respondents’ answers were assessed using a 5-point-Likert scale ranging from strongly agree (1), somewhat agree (2), neutral (3), somewhat disagree (4) to strongly disagree (5). This type of scale was chosen due to its accurate measurement in previous recycling studies (Dhir et al., 2021). Moreover, it is recognized for its simplicity to collect primary data and advantageous in studies that measure people’s attitude and viewpoint. Finally, respondents’ answers could be converted numerically to facilitate data analysis since there the scale had no variation in response wording (Alam, 2020).
Due to the need for a large sample size in a limited time frame with restricted financial resources, the questionnaire was distributed online. By using an internet-mediated questionnaire, the data gathering process was quick and simple than would have been the case with a paper-based questionnaire (McRobert et al., 2018). Moreover, the target population has been described as heavy internet users, which further justified the choice of an online questionnaire. On the downside, administering the questionnaire online meant that the researcher had relatively less control over who completed (Utz et al., 2021).
[bookmark: _Toc127170339]4.3.4. Pilot Test. 
In accordance with Malmqvist et al. (2019), a pilot study in this research was understood to mean a small-scale or mini version of the full-scale study that collects data from respondents similar to those to be used in the full study to facilitate pre-testing of research instruments. Another consideration to defining a pilot study in this research was that of Westercamp et al. (2021) who describe it as a small-scale study to test research protocols, data collection instruments and sampling strategies in preparation for a larger or main study. Although the researcher was aware that conducting a pilot study could not guarantee success in the main study, it provided the necessary directions and guides to increase the likelihood of success in the main study (Williams et al., 2022). Prior to the pilot study, the face and content validity of the questionnaire was assessed through initial pre-testing (Pinheiro et al., 2021). Consistent with Furrer et al. (2021), pre-testing provided the avenue to gauge the meaning that the respondents would attribute to survey questions before the collection of data that may not have provided the needed responses to meet the objectives of the study.
Prior to administering the final questionnaire, the survey was reviewed by an expert to ensure its representativeness, suitability and relevance of questions (Hafour, 2022). Thereafter, a pilot test was conducted aiming at a further refinement of questions to enhance ease of understanding among future respondents and subsequently the quality of data recorded (Monzon et al., 2020). The instruments were given to experienced researchers and consultants knowledgeable in electronic waste management. Specifically, the team assessed the accuracy of measures as well as the extent to which items truthfully represented and measured the respective constructs (Christensen et al., 2020). The following pilot study procedures outlined by Ponnada et al. (2022) were followed to improve the internal validity of the instruments:
1. The data collection instruments were administered to pilot subjects in the same way as it would be administered in the main study.
2. Respondents were asked for their feedback to identify ambiguities and difficult questions.
3. Through the pilot study, the actual time it took for a respondent to complete a questionnaire was estimated.
4. All difficult and double-barreled questions were deleted or modified. 
5. An assessment of whether respondents exhibited understanding of the questions.
The pilot study took place in the UAE. The choice of this area was to familiarize with data collection in the target research area. In addition, research conditions during the pilot study phase of this research were not expected to deviate so much from the main data collection areas of the UAE. The recommended sample size for pilot studies has been estimated at ten per cent of the expected sample size for the main study (Ledermann et al., 2022). Accordingly, 50 usable questionnaires were collected from people that were highly similar to the final sample population. The results from the pilot study helped to further review the research instruments and also provided an estimate of the response rate.  Minor changes were adapted after the preliminary test to avoid ambiguity including rephrasing some prompts/statements, deleting redundant ones, and adding explanations to various sections.
[bookmark: _Toc127170340]4.3.5. Data Collection, Preparation, and Management. 
The data collection exercise started in August 2022 and was concluded in September 2022. One of the main challenges that were encountered during the questionnaire administration process was the difficulty in identifying the most appropriate channels of distributing the questionnaire link. This is because the researcher needed to be cautious of distributing the link to populations that did not meet the criteria for participation in this research given that the convenience sampling allowed for anyone with the link to self-select into the study sample (Bell, Harley, & Bryman, 2022).
Data preparation and management in the current research involved ensuring data collected were devoid of basic errors due to data entry and that they met all the requirements for subsequent analysis. The data preparation step involved downloading data from Qualtrics® in Microsoft Excel format to perform data cleaning. Data cleaning involved checking the data downloaded for errors such as non-responses and skewed response patterns. IBM SPSS version 25 was used for coding, managing, and analyzing the data. 
Concerning handling of missing values, several options were considered. Allison (2001) and Barladi and Enders (2010) provide some approaches to dealing with missing data, which include mean replacement, pairwise deletion, and listwise deletion. The mean replacement approach replaces missing values with the mean value of the remaining data points. This option would have required that missing values in the current research’s data be strictly random. With this option, the sample size would have been an important factor as alteration of the estimated path coefficients could have occurred. As such, it would have been useful only when the percentage of missing values to the total sample size would have been below 5% (Hair Jr. et al., 2017). 
Case deletion or listwise deletion entail deletion of an entire row or case with the missing data (Newman, 2014). Although it is the most commonly used technique for handling missing values, listwise deletion could have had the effect of reducing the sample size in the current research. Altogether, it was still suitable in this research since the sample size was sufficiently large such that deleting cases with missing data would not have affected the power of the statistical techniques being employed for data analysis significantly. With pairwise deletion, only observations with the missing value and not the entire case would have been deleted. However, pairwise deletion was not appropriate for the current research since it is designed for surveys with limited sample sizes could have led to different sample sizes being used for calculating model estimates if the missing data were random (Newman, 2014). 
[bookmark: _Toc127170341]4.4. Data Processing and Analysis.
Data processing and analysis in the current research involved reducing the large set of data collected into useful information and reports that was translated into useful input for decision-making and policy formulation. In the current research, the process of reducing this data set was achieved through descriptive and inferential statistics. Descriptive statistics helped in organizing and summarizing data based on the characteristics of the respondents and/or variables. Inferential statistics helped to make inferences about the population based on sample estimates. Descriptive statistics were generated using IBM SPSS version 25, while SmartPLS 3 by Ringle et al. (2015) was used for the inferential analysis. 
[bookmark: _Toc127170342]4.4.1. Common Method Bias and Social Desirability.
Common method bias, also referred to as common method variance (CMV), was interpreted in consistency with Campbell and Fiske (1959) (as cited in Malhotra et al., 2017) who defined it as the potential alterations to true correlations among observed variables in a study. As was the case in the current research, it is attributed to the collection of data from respondents using a single survey instrument and at the same time. Some examples of common rater effects that may have infiltrated the current research include social desirability, acquiescence bias, leniency effect and consistency motive (Podsakoff et al., 2003). The implication of these effects is that respondents may have been lenient in their responses. For example, some UAE millennials may have tended to over-report good EWR behaviors and under-report negative EWR behaviors given that this is highly associated with studies that elicit responses of socially desirable behaviors such as waste management, values and ethics (Parlangeli et al., 2020). 
The second category was item characteristic effects given that common item formats and common item content were used to operationalize multiple variables in the current study’s questionnaire. Although this practice helps to reduce respondent fatigue, the researcher did not overlook that it potentially encourages “global ticking” (Carle et al., 2021) whereby some respondents may have paid less attention to subsequent questions because they had become familiar with the response format by the time they were getting to the subsequent sections with Likert-type responses. One of the measures that was taken to reduce the effect of common item format in the current study was the inclusion of statements relating to that construct at the beginning of each survey section before respondents answered the questions (ten Haken et al., 2021). 
[bookmark: _Hlk105438118]The third category of bias considered in the current research was that which emanates from perceived relationships among measurement items in the questionnaire due to the positioning of the items with each other. To overcome this measurement items of various constructs were mixed and question shuffling was turned on in Qualtrics® for some questionnaire sections to make it difficult for respondents to relate a new question from one that they had answered previously (Reynolds et al., 2021). The final group of the source of CMV that was avoided was measurement context effects, which occurs when the same instrument is used to collect data on both the predictors and criterion variables. For example, some less-motivated participants may have tended to give average responses or agree (or disagree) with most of the items in long or cumbersome self-report surveys. Such an approach may have introduced a common bias among both the predictor and criterion variables (Xu et al., 2020).
Some additional approaches to minimize the effect of common method bias were also employed in the current research. For example, the researcher sought to motivate the respondents to tell the truth by assuring them of their confidentiality and anonymity (Mousavi et al., 2021). Since motivation may sometimes be difficult to provide and may not even guarantee respondents will be honest in responses, the procedural and statistical approaches recommended by  Wiesmeth (2020) to control CMV were instituted. The procedural measures were undertaken before and during the data collection exercise whereas the statistical approaches usually described as ex-post measures were undertaken after the data was collected (Kock et al., 2021). 
Procedural measures involved separating the data collection exercise on the predictor and outcome variables. It also included shuffling the order of questions in an instrument. Other techniques that were used included reducing ambiguities in scale items by pre-testing instruments and eliminating common scale effects by using different response options (Grand, 2020). Although these measures to a large extent help to minimized the potential of CMV, the researcher was cautious of Rindfleisch et al.’s (2008) warning that such remedies should be considered only if they will not produce lower response rates or trigger respondent fatigue and confusion. In the current research, instruments were pre-tested to ensure the wording of items are free from ambiguities. Counterbalancing of items and separating predictor and criterion measurement, along with anonymity were also applied to control for common method bias, as suggested by Podsakoff et al. (2003). 
Harman’s single-factor test and multi-trait-multimethod analysis were also performed. According to Yeapet al. (2016), Harman’s single-factor test involves determining the extent of bias in a given data set when the results are entered into an exploratory factor analysis. If only a single factor emerges from the unrotated factor solution or where there is more than one factor and the first factor accounts for the majority of the variance (Podsakoff et al., 2003), CMV is likely to be present. Harman’s single-factor is the commonly used approach although it has been criticized for its inability to produce a quantitative measure for the extent of the CMV.
Other approaches, such as full collinearity assessment (FCA), have been proposed for studies that used partial least squares structural equation modelling (PLS-SEM) as the analytical technique (Kock, 2015). In PLS-SEM, the occurrence of a VIF greater than 3.3 was regarded as an indication of pathological collinearity and as an indication that the research model may have been contaminated by common methods bias. Therefore, all VIFs resulting from a full collinearity test at factor level were required to be equal to or lower than 3.3 for the model of the current research to be considered to be free from common methods bias (Kock, 2015).
[bookmark: _Toc127170343]4.4.2. Descriptive Analysis. 
In the current research examples of the descriptive statistics that were generated included the measures of central tendency (mean, median, and mode), standard deviation, and chi-square coefficient. The choice of these descriptive analytical techniques was informed by the nature of the scales used in the questionnaire. Descriptive statistics were the preferred means of analyzing and presenting data collected using a categorical scale. 
[bookmark: _Toc127170344]4.4.3. Inferential Analysis. 
Inferential statistics involved using sample data to estimate sample parameters that could be generalized across the UAE millennials as the target population under study. Although there are several classes of inferential statistics, Pallant’s (2000) categorization into two broad categories was adopted in the current research i.e., inferential statistics that help to compare groups and those that help to test relationships. In the context of social sciences such as the current research, concepts are rarely measurable directly, hence existing multivariate approaches were limited when unobservable variables such as UAE millennials’ intention to engage in EWR needed to be measured indirectly using indicators. Structural equation modelling (SEM) is a widely used approach that helps to minimize limitations due to concept measurement. Wong (2013) and Hair Jr. et al. (2014) describe SEM as a more robust statistical technique that helps to incorporate unobservable or latent variables, which are measured indirectly by some indicators.
The two main approaches to SEM, which include covariance-based structural equation modelling (CB-SEM) (Jöreskog 1973, 1978) and variance-based or partial least square structural equation modelling (PLS-SEM) (World 1982, 1985) were considered in the current research. CB-SEM is a parametric procedure primarily used to confirm or reject theories. CB-SEM makes assumptions about data distribution, minimum sample size, model complexity, reflective constructs and strong theoretical knowledge about the model being tested (Hair et al., 2011). 
PLS-SEM is a non-parametric approach for examining the relationship among constructs including mediation and moderated relationships (Avkiran, 2018). PLS-SEM, as the name implies, operates much like multiple regression by minimizing the residual variances of the endogenous constructs (Hair et al., 2011). As a non-parametric technique, the strict assumption about data distribution and sampling procedure is not as vital to the technique’s approach. Unlike CB-SEM, PLS-SEM was the most appropriate in this study since the research objectives were about predicting and developing theories by maximizing explained variance in the dependent variables of EWR intention/behavior (Hair Jr. et al., 2014). Compared to CB-SEM, it was deemed more robust and worked well with both smaller and much larger samples. Unlike CB-SEM, PLS-SEM readily and easily works with both formative as well as reflective constructs. This unique feature made it a suitable data analysis technique for this descriptive study (Hair Jr, et. al., 2014).
Also, PLS-SEM is the preferred method when the research objective is theory development and prediction because of its prediction orientation. This was useful in the context of this research where theory about UAE millennials’ intention to undertake EWR is less developed (Hair Jr. et al., 2014). Moreover, the use of PLS-SEM helped to avoid the problem of indeterminacy, which is the difficulty with estimating stable factor scores and developing more precise estimates of factor scores. This is because the PLS algorithm calculates latent variable scores as exact linear combinations of the observed indicator variables (Lowry & Gaskin, 2014).
However, it is noteworthy that PLS-SEM carried some disadvantages to the current research. For instance, PLS-SEM’s focus is on maximizing partial model structures. Specifically, the PLS-SEM algorithm first optimizes the measurement model parameters and then, in a second step, estimates the path coefficients in the structural model. Thus, the researcher in the current research had to examine the measurement models’ characteristics first by assessing the reliability and validity of the indicators and eliminate those that fell out of the acceptable threshold. The researcher was also cautious that using PLS-SEM for theory testing and confirmation may have been hampered by the lack an adequate global measure of models’ goodness of fit (Hair Jr. et al., 2014).
The researcher understood that PLS-SEM does not assume data distributions and that it, instead, relies on a resampling procedure called bootstrapping. Mooney et al. (1993) describe bootstrapping as an intensive computational algorithm that involves resampling the data with replacement numerous times to generate an empirical estimate of the entire sampling distribution of a statistic. The results of such a procedure are minimizing measurement errors and also producing estimates that provide a better representation of the population (Mooney et al., 1993). Still, the risk of highly skewed data in the current research could still reduce the statistical power of the analysis (Hair Jr, et. al., 2014). So, extreme values and outliers were excluded from data when found to affect the outcomes of the analyses. However, the use of a large sample size in the current research remedied the potential to occasion a type II error, which occurs when a poorly specified model can still falsely achieve adequate model fit (Wong, 2013).
[bookmark: _Toc127170345]4.4.4. Partial Least Squares-Multi Group (PLS-MGA). 
Individual behavior is influenced partially by a population’s socio-demographic characteristics such as income level, type of housing, sex and educational background (Patel et al., 2017). The UAE, where the data were collected, is highly urbanized with about 90 percent of its residents living in urban cities, and its economic vibrancy draws people from all over in search of job opportunities and better living conditions. Altogether, the UAE has a very diverse population, different ethnic background, income levels, housing types and occupation. These characteristics bring about heterogeneity in the population. It was, therefore, important to identify, assess, and treat heterogeneity in data. 
In path modelling, interaction variables can mediate or moderate path relationships. The rule of thumb for distinguishing a mediator from a moderator is that mediators must be a causal result of the exogenous construct and a causal antecedent of the outcome variable, whereas a moderator must not be the causal result of the exogenous. Moderators are mostly variables that are characteristics of the respondents or the context of the study (Baron & Kenny, 1986). In the current research, the interaction effect (moderation) of threat appraisal, information/knowledge, environment assessment, incentives, and environmental concern were postulated and tested. Personal norm and attitude were tested as mediator variables and PLS-MGA was used in this regard.
[bookmark: _Toc127170346]4.4.5. Multi-Group Analysis Procedure in PLS-SEM. 
To test for group-specific differences in path relationships, measurement invariance or measurement equivalence were the diagnostic techniques used in the current research. Establishing measurement invariance was important because it showed that group differences do not result from how specific groups interpreted questions administered, rather than the true differences in structural relationships (Hair et al., 2018). Failing to achieve measurement invariance was interpreted as contributing to measurement error, which could have reduced the statistical power of the test (Hult et al., 2008).
To assess measurement invariance in PLS-SEM in the current research, the three steps outlined by Hair et al. (2018) collectively called Measurement Invariance of the Composite Models (MICOM) procedure were invoked. The MICOM procedure began with examining configural invariance. Configural invariance involved ensuring that there were no identical indicators, data treatment was performed, and algorithm settings across the groups were compared (Hair, Jr. et al., 2018). Each group had to have the minimum recommended sample size, which is usually guided by Cohen’s (1988) table for determining sample size adequacy. Upon achieving configural invariance, the next step was compositional invariance. This stage involved comparing original correlations (c) with 5% quantile value of the distributions (Cu). Compositional invariance was deemed to have been achieved if the original correlation was equal to or greater than 5% quantile. The procedure tested the null hypothesis that c= 1, which could not be rejected. The final diagnostics involved testing for equality of composite mean values and variance across the selected groups. Full invariance was assumed when composite mean values and variance fell between 2.5% and 97.5% confidence interval. If only some conditions were met, partial invariance was assumed and where none is achieved, no invariance. 
[bookmark: _Toc127170347]4.4.6. Reliability.
Reliability examined the consistency of measures and findings that were yielded by the research tools and techniques applied for data collection. Accordingly, reliability was useful in revealing whether similar results would be achieved should the survey used in the current research be adapted within different occasions, including varying points of time or different samples, as well as when utilized by other researchers (Biesialska et al., 2021). To enhance the reliability of the scales applied in the current research, measurements were selected carefully and solely adapted if respective items for each construct had been proven reliable in previous empirical research (Y.-C. Chen et al., 2022).
The reliability of the scales adapted in the current research was measured using the Cronbach’s alpha, which tests the internal consistency of scales by calculating the extent to which the items on each scale belong together (Pallant, 2020). This was indicated by providing the average correlation among all items comprised in a scale presented in values ranging from 0 to 1. Scales were considered strongly reliable when Cronbach’s alpha exceeded a value above 0.7. However, in accordance with Christa and Kristinae (2021), a Cronbach’s alpha of 0.6 was still acceptable.
[bookmark: _Toc127170348]4.4.7. Validity. 
Internal validity was interpreted to be a reflection of the extent to which the scales used in the questionnaire actually measured what they were intended to (Park et al., 2020). To ensure the validity of the questionnaire, three kinds of validities were considered crucial. These included content validity, criterion-related validity, and construct validity (Mathieu et al., 2020). Content validity refers to the degree to which the items within the survey adequately cover the investigative question. This adequate coverage was assured by a thorough literature review conducted, resulting in the deduction of items that have already been proven valid in prior research (Story & Tait, 2019). Additionally, questions were discussed with an expert as well as with the respondents of the questionnaire’s pilot phase to assess the items essentiality for the purpose of the study and, thus, to further enhance content validity (Saunders et al., 2018). Criterion validity, which is reflected in the items’ capability to make accurate predictions (Saunders et al., 2018), was measured in this study by conducting correlation tests. Lastly, construct validity refers to the extent to which the items used actually measure the underlying constructs that are supposed to be measured. This means that construct validity answers how well generalizations can be drawn from the measurement items to the construct measured ( Yarimoglu & Gunay, 2020b). Construct validity was achieved by testing the reliability of each multi-item construct and deletion of items that do not sufficiently represent the construct being measured. It was also enhanced by utilizing a pilot study (see section 4.6.4) including both test respondents being aware and unaware of EWR, as these were assumed to eventually differ concerning some of the constructs examined. Therefore, items were adapted respectively after the pilot test to further ensure construct validity.
[bookmark: _Toc127170349]4.5. Ethical Considerations.
Throughout the conduct of this research ethical issues were taken into consideration, as recommended by Bell, Harley, and Bryman (2022). For instance, the privacy of respondents including the confidential treatment of any personal data provided as well as a voluntary nature of participation was always presupposed while conducting this research (Ngozwana, 2018). In this regard, participants were assured that data collected would remain anonymous and that it was only going to be used for research purposes only. Since the respondents were required to provide information relating to their age, gender, educational background, employment status, and income levels, they were assured that such information would be used solely for the study and that no information collected from them would be used for other purposes without their prior knowledge and consent. Possible benefits of the study to the respondents were also explained to them. Further, respondents were informed that no monetary compensation would be available to them for participation in the study and that they were free to withdraw from the study without penalty by failing to complete or submit the questionnaire. Furthermore, confidentiality of data was guaranteed ensuring that data were kept under password protection and that no data was shared with third parties (Zheng & Cai, 2020).
[bookmark: _Toc127170350]4.6. Chapter Summary.
The chapter presented the research methods that were implemented to collect data and guide the analysis and discussion of results. The chapter began with a discussion of research philosophy, purpose, and approach in section 4.2. Based on the characteristics, the postpositivist view, which anchors on objective scientific inquiry, was adopted. In alignment with the postpositivist research philosophy, an explanatory, quantitative research approach was adopted. A cross-sectional study design was suitable for meeting the objectives of the study, as explained in section 4.3. In section 4.4, the sampling, questionnaire administration, and data collection procedures including study area and population, sampling procedures, survey design, pilot test, and data collection, preparation, and management were discussed. The rationale behind the data processing approaches and analyses including the generation of descriptive analysis, inferential analysis, the employment of PLS-SEM techniques, reliability, validity, and common method bias and social desirability measures were addressed in section 4.5. Ethical considerations made during the conduct of this study were discussed in section 4.6. In Chapter 5, the analysis that led to the results of the study are discussed, along with their interpretation to inform the findings.



[bookmark: _Toc123641097][bookmark: _Toc127170351]CHAPTER 5
[bookmark: _Toc127170352]Findings, Analysis, and Discussion

" I like to take out the recycling because I actually feel like I’m doing something." (Mike Quigley)


[bookmark: _Toc127170353]5.0. Introduction.
         This chapter presents the analysis, results, and discussion of the findings obtained from the statistical analysis of the sample data collected based on the implementation of the research methodology. In section 5.1, the characteristics of the respondents who completed this study’s questionnaire are presented. Sections 5.2 through 5.4 are a presentation of the descriptive statistics and testing of the various hypotheses pertaining to the extended TPB, NAT, and PMT models using structural equation modeling (SEM). Section 5.2 contains the analysis and results pertaining to the extended TPB model and in accordance with the 15 hypotheses related to this model. In section 5.3, the analysis and results of the extended NAT model and the 14 hypotheses thereof are presented. Finally, the analysis and results of findings of the extended PMT model in line with the 12 hypotheses related to this model are in section 5.4. The results of this research are discussed in section 5.5. The chapter summary appears in section 5.6, as the last section.
              In this chapter, the results are discussed according to the sequence of the hypotheses, taking the TPB, NAT, and PMT frameworks into account, to understand EWR intention and adoption EWR behavior. A cognitive approach was taken in order to understand the consumer as an individual. These results are also compared and contrasted to the existing literature in order to extend the body of knowledge regarding factors that influence millennials’ EWR behavior. Tables and figures are used to visually present some of the results. The data from the questionnaire was subdivided in three different groups corresponding to the three different models. For each group means, standard deviations and correlations to intention will be list. The chapter starts with a description of the profile of the respondents, followed by descriptive results for the dimensions pertaining to recycling. This is followed by testing associations between consumers’ intention to recycle and the other constructs through correlations, hypothesis testing and regression analysis. The data analysis technique was described and justified together with the structural equation model. Validity and reliability will be addressed. 
[bookmark: _Toc127170354]5.1. Respondents’ Characteristics.
         UAE millennials who were recruited through a convenience sampling technique completed either the online or the face-to-face survey anonymously as described in the data collection procedures in the previous chapter and further elaborated in the next paragraph. The survey mobilization strategy was targeted at selecting young consumers as a research sample with justification. Young consumers tend to be keen users of electronic equipment (e.g., cell phones and tablets) that have a rapid obsolescence rate. Millennials share certain socioeconomic and knowledge characteristics that make them a homogeneous sample (Kochan et al., 2016). They have been also recognized as a representative sample for millennials in past research on e-waste recycling (Kumar, 2019). Millennials sample has also been used to represent consumers’ intention towards plastic waste recycling (Khan et al., 2019) and buying green products (Gunarathne et al., 2020). Besides, many UAE young millennials are engaged in sustainability programs such as “Sustainable Campus Initiative” and “Sustainability Tracking, Assessment and Rating System (STARS)” that encourage campuses to manage and improve their sustainability performance (Schoeman & Rampedi, 2021). All these conditions support the view that UAE millennials are most likely well acquainted with e-waste knowledge and can conceive potential resolutions to EWR.
            Face-to-face interviews can maximize the quality of the data collected as interviewers can provide guidance to the respondents and motivate them to finish the survey more carefully and thoroughly (Liu, 2017). However, due to the outbreak of the COVID-19 pandemic, face-to-face surveys are difficult to carry out on a large scale. Therefore, an online questionnaire survey was also conducted and administered through Qualtrics®.
             Survey data were collected from mid-July to mid-August of 2022. In total, 681 questionnaires were obtained and 505 valid questionnaires were kept, resulting in an effective response rate of 74.2%. Data from all the participants (N= 505) was used in the data analysis of all three measurement models i.e., extended TPB, extended NAT, and extended PMT. Table 12 shows the demographic information of participants. As shown Table 12, 353 participants were male (69.9%) while the remaining 152 (30.1%) were female. Majority of the participants were aged between 22 and 30 years (324; 64.2%) and those aged 31 to 40 years (180; 35.6%) were second-highest in number with only one participant each falling in the categories of 18-21 and 41 and above years. The sample comprised more master's degree holders (218; 43.2%) than it did those with bachelor’s degrees (173; 34.2%), PhD or equivalent (49; 9.7%), college diploma/certificate holders (42; 8.3%), those with high school (14; 2.8%), and primary school (1; 0.2%) qualifications in that order. This is a true reflection of the overall literacy picture of young people in the UAE because, as an economically developed region, the UAE has been able to invest in education and attract rally more young people to pursue high educational qualifications. The monthly household income of most respondents was USD 3000 or below (207; 41%) and they were followed respectively in frequency by respondents whose monthly household incomes were between USD 3001 and USD 8000 (75; 14.9%), USD 15001 – USD 20000 (21; 4.2%) and over USD 20000 (7; 1.4%).
[bookmark: _Hlk125795399]Table 12: Demographic Characteristics of Research Participants.
	
	Count
	Column N %

	Gender
	Male
	353
	69.9%

	
	Female
	152
	30.1%

	Age
	18-21
	1
	0.2%

	
	22-30
	324
	64.2%

	
	31-40
	180
	35.6%

	

Education
	Primary school
	9
	1.8%

	
	High school
	14
	2.8%

	
	College Diploma/Certificate
	42
	8.3%

	
	bachelor’s e degree
	173
	34.3%

	
	Master’s degree
	218
	43.2%

	
	PhD or equivalent
	49
	9.7%

	Income
	USD 3000 or below
	207
	41.0%

	
	USD 3001-USD 8000
	195
	38.6%

	
	USD 8001-USD 15000
	75
	14.9%

	
	USD 15001-USD 20000
	21
	4.2%

	
	Over USD 20000
	7
	1.4%



As shown in Figure 11, more than half of the respondents (55%) kept their e-waste at home and (31%) discarded it as trash, which is in accordance with a similar survey (Yin et al., 2014). There are three possible reasons for this. First, replaced e-waste often hold economic and use value, so consumers may keep their old devices as a sacrificial device (Wilson et al., 2017). Second, as much personal information is stored on the replaced mobile phones, consumers sometimes perceive it to be of some emotional value and are more cautious about disposing of it for fear of privacy disclosure. Finally, it is convenient to keep the e-waste which takes up little house space. Respondents who recycled their e-waste through informal recycling channels accounted for 6% of the sample while those who sold e-waste as second-hand and recycled formally accounted for 5% and 3% respectively. To contain the potential effect of method bias, the study followed Podsakoff et al.’s (2003), guidelines throughout the administration process of the survey. Moreover, the results of Harman’s single-factor test indicated that several factors arose and that the largest factor accounted for only 26.82% of the total covariance. Thus, common bias was not a critical issue. 
Figure 11: Millennials’ Preference for EWR.
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[bookmark: _Toc127170355]5.2. Section A: Extended Theory of Planned Behavior (TPB).
[bookmark: _Toc127170356][bookmark: _Hlk123626660]5.2.1. The Measurement Model.
          The conceptualization of the TPB model in this study (Figure 12) comprised of the primary TPB variables including the independent variables of attitude towards EWR, subjective norm, perceive behavioral control, EWR behavioral intentions, and adoption of EWR behavior together with the additional variables namely environmental concern and incentives. Accordingly, the results reported in this section are related to the extended TPB model as conceptualized in this study and presented in Chapter 3.
         The mean scores for each variable measured through the questionnaire were analyzed in order to understand the central tendency for each question. Central tendency is a useful measure in psychology, as it represents what is normal for the data, condensing the responses into one representative value. The mean scores were interpreted for each question relating to the constructs to understand the relevance of the construct in relation to the particular construct being measured. Considering the five-point scale utilized for data collection, an interpretation scale was decided on beforehand to be applied to the mean scores, which ranged from 1 to 5. The interpretation scale is presented in Table 13 below. The mean score for attitude towards recycling construct was high, and the data were normally distributed with minimal standard deviation. The mean score indicates that most of the respondents had positive attitudes towards recycling. There was a strong agreement that EWR is beneficial for the environment and natural resources, as well as the responsibility of everyone. This indicates an awareness of the positive impact that EWR has on the environment. It is also important to note that partaking in EWR brings about feelings of satisfaction and that respondents are interested in EWR.
Figure 12: Enhanced TPB Model for Intent and Adoption of EWR Behavior by UAE Millennials With Additional Variables.
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Table 13: Mean Interpretation Scale (N = 505).

	Mean Range
	Interpretation

	M>4<5 
	Strongly agree with/support construct

	M>3.5<4
	Agree with/support construct

	M>2.5<3.5
	Moderately agree with/support construct

	M<2.5
	Disagree with/do not support construct



The overall mean for the subjective norm construct was 3.238 and the data being normally distributed with small standard deviations. The mean score indicates that most respondents support the construct. The results indicate that the strongest form of social influence in terms of EWR was family, neighbors, and community actually recycling e-waste (M = 3.261), followed closely by the expectation of family, neighbors, and community that the UAE millennial will recycle e-waste (M = 3.255). This implies that close relationships with those in the immediate circles of UAE millennials plays an important role in influencing UAE millennials behavior toward EWR. However, even though outside influences such as media (M = 3.198) did exhibit notable influence on UAE EWR behavior, that influence is not as strong as that of friends, neighbors, and community. To the best of the researcher’s knowledge, the prevalence and influence of social media and online influencers in modern society have not yet been considered in research to date, and it would be interesting to explore social media’s influence on human behavior compared to traditional media in respect of EWR.
The construct of perceived behavioral control proposed under the TPB was tested. The overall mean score for the perceived behavioral control construct was 3.236, and the data were normally distributed with minimal standard deviation. The results indicate that there was moderate agreement that the handling charges, transportation costs, recycling time and facilities were hinderances to EWR. The Cronbach’s Alpha for PCB was 0.856, indicating an acceptable measure of test accuracy, i.e., the test measured what it was designed to measure.
            Confirmatory factor analysis (CFA) was performed and good discriminant validity results implied that the results of the hypothesis testing would be valid and reliable because each of the instruments measured was within the acceptable limits. The convergent validity results showed that the results were likely to show high levels of reliability. Cronbach’s Alpha, scale composite reliability (SCR), and AVE all lay within the desired range for the instruments related to the constructs in the extended TPB. The measuring instruments used in this regard all showed acceptable.
 or good goodness of fit indices, Cronbach’s alpha, convergent validity and discriminant validity. They were, therefore, deemed suitable for use in this study, and to measure the study constructs. 
The skewness and kurtosis values of the measurement model were satisfactory, and within the range of -0.5 and +0.5 thereby denoting approximate symmetrical distribution. The correlation coefficient is a quantitative assessment calculated to measure both the strength and the direction of linear relationships between continuous variables in relation to others i.e., it indicates that as one variable changes in value, the other variable changes in specific direction. The values range between -1 and +1. The greater the absolute value, the stronger the relationship, while the sign of the value indicates the direction of the relationship. The correlation coefficient of attitude in relation to EWRBI was 0.648 (p < 0.05; Table 14) indicating a strong positive relationship between the variables, i.e., as attitude increases, so does EWRBI. This implies that an improvement in the Attitude towards EWR may influence Behavioral Intention towards EWR positively.
Table 14 indicates that the p-value of the test was lower than the predetermined level of significance (p < 0.05), thus signaling that the null hypothesis could not be rejected. This implies that there is a significant, positive relationship between attitude and EWRBI, which implies that Attitude toward EWR will positively influence UAE millennials’ EWR Behavioral Intention. This is supported by the strong positive correlation of the attitude with EWRBI shown in Table 14, which highlights that an increase in attitude may lead to an increase in EWRBI.
The correlation coefficient of subjective norm in relation to EWRBI was 0.676, indicating a positive relationship between the variables, i.e., as the influence of subjective norm increases, so does EWRBI. This implies that increased influence of subjective norms may positively influence the EWR Behavioral Intention of UAE millennials. The second hypothesis sought to establish how subjective norm influences EWR Behavioral Intention. The p-value of the test was less than the predetermined level of significant difference between subjective norm and EWRBI, indicating that there is a likelihood that subjective norms will positively influence UAE millennials’ EWR behavioral intentions.
The correlation coefficient of PCB in relation to EWRBI was 0.688 (p < 0.05), indicating that there is relationship between the variables, i.e., PCB influences EWRBI. This implies that the cost of EWR will not affect the influencing the UAE millennials EWR behavioral intentions. The Third hypothesis sought to establish how PCB influences EWR Behavioral Intention. This indicates that there is a chance that the PCB influences UAE millennials’ EWR behavioral intentions.
Since all the factors exhibited high, positive correlation (r range 0.509 to 0.852; Table 14), the risk of standardized regression coefficients being associated with huge standard errors owing to potential multicollinearity could not be overlooked (Winship & Western, 2016).
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	AT
	SN
	PCB
	IN
	EWRBI

	AT
	1
	.807**
	.821**
	.509**
	.648**

	SN
	
	1
	.852**
	.553**
	.676**

	PCB
	
	
	1
	.569**
	.688**

	IN
	
	
	
	1
	.731**

	EWRBI
	
	
	
	
	1

	Note: *** indicate P<0.01, ** P<0.05, * P<0.1


Table 14: Correlation Matrix of Extended TPB Model Constructs.

To check for this multicollinearity risk, variance inflation factors (VIFs) were tested and found to fall below the acceptable maximum score of 10 with the lowest being incentives (1.734) and the highest being PCB (5.972) to indicate a non-significant multicollinearity risk (Henseler et al., 2016), as shown in Table 14. An appropriate internal consistency level was recorded for all constructs as the Cronbach’s Alpha (a) values range from 0.731 (incentives) to 0.983 (environmental concern). The Cronbach’s Alpha for attitude (used to measure attitude) was 0.752. The Cronbach’s alpha for subjective norm, perceived behavioral control, EWR behavioral intention, and adoption of EWR were 0.823, 0.856, 0.933, and 0.872 respectively as per Table 14. This was an indication of reasonable internal consistency and a confirmation that the questionnaire measured what it was designed to measure (Hair Jr. et al., 2021).
Discriminant validity was examined using the Fornell-Larcker Criterion. The interitem correlation provides a precise measure of construct homogeneity and dimensionality that differs from the reliability statistic. The interitem correlations for the constructs ranged from 0.509 to 0.852 with more than 50% of the interitem correlations falling between 0.30 and 0.70 to satisfy scale development criteria (Tabachnick & Fidell, 2001). The greatest correlation ratio in the measurement model was less than the cut-off point of 0.90 (Hair Jr. et al., 2017), which demonstrated an acceptable discriminant validity level in the measurement model (see Table 15 below).
The composite reliability coefficients were above the acceptable minimum threshold of 0.60 for exploratory research although this was not the case for attitude and incentives, which had scores of 0.547 and 0.276, as shown in Table 15. For the former, this was fairly close to the 0.60 score and was deemed admissible while for the latter this could be explained by the fact that the construct had few items/factors (two only) and this tends to affect the overall composite reliability scores (Hair Jr. et al., 2021). Apart from incentives, the average variance extracted (AVE) is well above the threshold value of 0.50 thereby indicating sufficient convergent validity (Hair Jr. et al., 2022). Table 15 also indicates that the minimum square root value of the AVE along the diagonal line (0.658) was lower than the maximum correlation value between latent constructs (0.852). Correlation refers to the technique used to measure the relationship between two or more variables, in this case, the relationship between Behavioral Intention (BI) and the independent variables (AT, SN, PCB, EC, EWRBI, AD, IN), as shown in Table 15.
Table 15: Descriptive Statistics, Factor Loadings, and Reliability and Validity Analysis.
	Descriptive Statistics, Reliability and Validity Analysis
	

	
	N
	Mean
	Std. Dev.
	Factor Loading 
	Cronbach's Alpha
	Composite Reliability
	AVE
	AVE Sqrt

	AT1
	505
	3.010
	1.587
	0.658
	0.752
	0.547
	0.819
	0.905

	AT2
	505
	3.293
	0.964
	0.640
	
	
	
	

	AT3
	505
	3.198
	0.960
	0.659
	
	
	
	

	AT4
	505
	3.210
	1.052
	0.731
	
	
	
	

	SN1
	505
	3.255
	0.994
	0.541
	0.823
	0.613
	0.825
	0.908

	SN2
	505
	3.261
	0.908
	0.580
	
	
	
	

	SN3
	505
	3.198
	1.037
	0.720
	
	
	
	

	PCB1
	505
	3.196
	1.071
	0.709
	0.856
	0.602
	0.857
	0.926

	PCB2
	505
	3.218
	0.889
	0.569
	
	
	
	

	PCB3
	505
	3.234
	0.911
	0.569
	
	
	
	

	PCB4
	505
	3.295
	0.907
	0.561
	
	
	
	

	EC1
	505
	3.347
	0.970
	0.703
	0.983
	

0.760



	0.982
	0.990

	EC2
	505
	3.416
	0.935
	0.736
	
	
	
	

	EC3
	505
	3.414
	0.918
	0.715
	
	
	
	

	EC4
	505
	3.481
	0.949
	0.577
	
	
	
	

	EC5
	505
	3.390
	1.004
	0.747
	
	
	
	

	EC6
	505
	3.404
	0.967
	0.767
	
	
	
	

	EC7
	505
	3.410
	0.998
	0.807
	
	
	
	

	EC8
	505
	3.360
	0.988
	0.787
	
	
	
	

	EC9
	505
	3.341
	0.946
	0.756
	
	
	
	

	EC10
	504
	3.331
	0.999
	0.788
	
	
	
	

	EC11
	505
	3.388
	0.953
	0.721
	
	
	
	

	EC12
	505
	3.380
	0.963
	0.741
	
	
	
	

	EC13
	505
	3.394
	0.960
	0.779
	
	
	
	

	EC14
	505
	3.358
	0.984
	0.831
	
	
	
	

	EC15
	505
	3.376
	0.983
	0.802
	
	
	
	

	EC16
	505
	3.356
	0.994
	0.783
	
	
	
	

	EC17
	505
	3.406
	0.976
	0.826
	
	
	
	

	EC18
	505
	3.378
	1.003
	0.825
	
	
	
	

	EWRBI1
	505
	3.347
	0.982
	0.659
	0.933
	0.638
	0.933
	0.966

	EWRBI2
	505
	3.382
	0.997
	0.540
	
	
	
	

	EWRBI3
	505
	3.351
	1.015
	0.687
	
	
	
	

	EWRBI4
	505
	1.667
	0.630
	0.688
	
	
	
	

	EWRBI5
	505
	1.687
	0.643
	0.695
	
	
	
	

	EWRBI6
	505
	1.735
	0.787
	0.733
	
	
	
	

	EWRBI7
	505
	1.578
	0.609
	0.738
	
	
	
	

	EWRBI8
	505
	1.574
	0.742
	0.567
	
	
	
	

	AD1
	505
	1.808
	0.550
	0.704
	0.872
	0.703
	0.826
	0.909

	AD2
	505
	3.378
	0.946
	0.704
	
	
	
	

	IN1
	505
	3.351
	1.015
	0.676
	0.731
	0.276
	0.433
	0.658

	IN2
	505
	1.776
	0.779
	0.676
	
	
	
	

	Notes: AT Attitude, SN Subjective Norm, PCB Perceived Behavioral Control, EC Environmental Concern, EWRBI e-waste recycling Behavioral Intentions, AD Adoption Of EWR Behavior, IN Incentives (Financial/Nonfinancial).



[bookmark: _Toc127170357][bookmark: _Hlk123626703]5.2.2. The Structural Equation Model.
[bookmark: _Hlk114915154] structural equation model was formulated to test the research hypotheses and the constructs impact on Behavioral Intention to recycle e-waste based on the extended TPB model that was developed in this study. Figure 13 depicts the pathway analysis between the four independent variables (the exogenous variables) and the dependent variable (endogenous). There are four unidirectional arrows that point towards the Intention to recycle, indicating that the relationship is one way. This model tests the one-way relationship between environmental concern, incentives, attitude towards recycling, subjective norm, PCB, EWR behavioral intention, and adoption of EWR behavior. The numbers of the arrows represent the effect size or extent of influence, with a negative sign suggesting a negative relationship and vice versa. 
[bookmark: _Toc127170358][bookmark: _Hlk123626758]5.2.3. Hypotheses’ Testing.
The model recorded satisfactory fit indices (χ2 = 85.898; df = 112; AGFI = 0.936; TLI = 0.963; RMSEA = 0.028; SRMR = 0.052) to warrant continuation with the hypotheses’ testing. As shown in Table 16, hypotheses H1, H2, and H3 were supported since recycling attitude (β = 0.073; t = 2.909, p < 0.01), subjective norm (β = 0.083; t = 2.864, p < 0.001), perceived behavioral intention (β = 0.098; t = 3.045, p < 0.01) had significant and positive impact on EWR behavioral intention. Similarly, H4 was supported since incentives had significant, positive effect on EWRBI (β = 0.397; t = 14.921, p < 0.001). The results also supported H5, H6, H7, H8 and H9 given the positive, significant effect of attitude (β = 0.017; t = 3.517, p < 0.01), subjective norm (β = 0.014; t = 3.391, p < 0.01), perceived behavioral control (β = 0.014; t = 1.332, p < 0.001), and incentives (β = 0.065; t = 5.582, p < 0.001) had on adoption of EWR. Additionally, the results revealed support for H9 about the positive, significant effect of EWR behavioral intention on adoption of EWR (β = 0.002; t = 6.037, p < 0.01). A strong, direct and significant positive effect of environmental concern on adoption of EWR was also recorded in support of H10 (β = 0.313; t = 9.487, p < 0.001).
Figure 13: SEM Results Of The Extended TPB Model.
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Within the extended TPB model, it was postulated that EWR behavioral intention would mediate the effect of the independent variables (attitude, subjective norm, perceived behavioral control, and incentives) had positive effect on adoption of EWR. The findings of the SEM confirmed all four hypotheses in this regard (H11, H12, H13, and H14), given the indirect effects of attitude (β = 0.000; t = 1.989, p < 0.001), subjective norm (β = 0.000; t = 2.001, p < 0.001), perceived behavioral control (β = 0.000; t = 2.120, p < 0.001), and incentives (β = 0.001; t = 3.045, p < 0.001) on adoption of EWR as mediated EWR behavioral intention (see Table 17). 
[bookmark: _Hlk125796007]Table 16: SEM Results of the Direct Effects' Hypotheses.
	Direct Effects
	
	
	Std. Beta
	SE
	t
	p
	Label
	Decision

	H1. AT
	→
	EWRBI
	.073
	.025
	2.909
	**
	a_ path
	Supported

	H2. SN 
	→
	EWRBI
	.083
	.029
	2.864
	.***
	b_ path
	Supported

	H3. PCB
	→
	EWRBI
	.098
	.032
	3.045
	**
	c_ path
	Supported

	H4. IN
	→
	EWRBI
	.397
	.027
	14.921
	***
	d_ path
	Supported

	H5. AT
	→
	AD
	.017
	.032
	3.517
	***
	f_ path
	Supported

	H6. SN
	→
	AD
	.052
	.037
	3.391
	**
	g_ path
	Supported

	H7. PCB
	→
	AD
	.014
	.041
	2.332
	***
	h_ path
	Supported

	H8. IN
	→
	AD
	.065
	.041
	5.582
	***
	i_ path
	Supported

	H9. EWRBI
	→
	AD
	.002
	.057
	6.037
	**
	e _path
	Supported

	H10. EC
	→
	AD
	.313
	.033
	9.487
	***
	j_ path
	Supported



[bookmark: _Hlk125796137]Table 17: Mediation Effect of EWR Behavioral Intention on the Effect of Attitude, Subjective Norm, Perceived Behavioral Control, and Incentives on Adoption of EWR.
	Indirect effects
	Std. Beta
	Std. Error
	t
	p
	Decision

	H11. AT→EWRBI→AD
	.000
	.000
	1.989
	.000
	Supported

	H12. SN→EWRBI→AD
	.000
	.000
	2.001
	.000
	Supported

	H13. PCB→EWRBI→AD
	000
	.000
	2.120
	.000
	Supported

	H14. IN→EWRBI→AD
	001
	.000
	3.045
	.000
	Supported



The SEM results also confirmed the moderation effect of environmental concern in the effect of EWR behavioral intention on EWR adoption in consistency with H15 (β = 0.000, p < 0.001). However, it is noteworthy that moderation would be based on the presumption that the effect of EWR behavioral intention on adoption of EWR is not constant but depends on the values of environmental concern. Given that H9 was already confirmed indicating that EWR behavioral intention has a significant, positive effect on adoption of EWR, it was logical to infer that environmental concern as the significant moderator variable (H15) alters either the direction or the strength of the relationship between EWR behavioral intention and adoption of EWR (Hair Jr. et al., 2021).
[bookmark: _Toc127170359][bookmark: _Hlk123627946]5.3. Section B: Extended Norm Activation Theory (NAT).
[bookmark: _Toc127170360]5.3.1. The Measurement Model.
The convergent validity results showed that the results were likely to show high levels of reliability. Cronbach’s Alpha, SCR, and AVE all lay within the desired range for the instruments for employee performance management, radical innovation, and incremental innovation. Descriptive analysis of each variable measurement showed that participants have quite a high score by passing normative means of above 3 out of the maximum score of 5 based on the 5-point Likert point scale against which the respondents scored the questionnaire prompts. Awareness of consequence had a mean of 3.197 (SD = 1.057). Ascription of responsibility had a mean of 3.138 (SD = 1.317). Personal norm has the mean of 3.411 (SD = 1.072). The additional variables of the extended NAT model comprising moral norm (M = 3.182; SD = 1.001) and privacy concern (M = 3.279; SD = 1.236) recorded high means with acceptable standard deviation scores. The measurement model was based on the conceptual framework that is shown in Figure 14 below.
Figure 14: Enhanced NAT Model for EWR Intent of UAE Millennials With Additional Variables. 
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Next, based on SEM analysis we can see that the NAT model has an adequate goodness of fit (χ2 = 347.421; df = 4; RMSEA = 0.413; CFI = 0.881; TLI = 0.911; RMR = 0.071). It means that this model could be used to explain intentions and adoption of EWR behavior among millennials, specifically in UAE. There is also a notable difference compared to the original model, where moral norm (MN) could directly correlate to PN.
The skewness and kurtosis values of the measurement model were satisfactory, ranging from -1 and +1. Moreover, the range of the variance inflation factor (VIF) fell between 1.050 and 3.830, which established a non-significant multicollinearity risk (Henseler et al., 2016). Appropriate internal consistency level as the Cronbach’s Alpha (a) values range from 0.75 to 0.94. The construct reliability and validity are acceptable as shown in Table 18, where all of the values were higher than 0.50 and the average variance extracted (AVE) is well above the threshold value of 0.50. Table 18 indicates that the minimum square root value of the AVE along the diagonal line (0.889) was higher than the maximum correlation value between latent constructs (0.859). The discriminant validity was examined using the Fornell-Larcker Criterion. The interitem correlation provides a precise measure of construct homogeneity and dimensionality that differs from the reliability statistic. The interitem correlations for the constructs ranged from 0.516 to 0.859, with more than 50% of the interitem correlations fell between 0.30 and 0.70, which met scale development criteria (Tabachnick and Fidell, 2001). The greatest correlation ratio in the measurement model was less than the cut-off point of 0.90 (Hair Jr. et al., 2017), which demonstrated an acceptable discriminant validity level in the measurement model.
[bookmark: _Toc127170361]5.3.2. The Extended NAT Structural Model.
The results indicated that the structured model demonstrated an adequate fit since the model’s fit indices dULS and dG were less than 0.95, the Normed Fit Index was 0.880, and the SRMR was less than 0.08 (0.071) (Hair Jr. et al., 2017). The evaluation of the path or relationship significance was based on the estimated beta coefficients (b) as they relate changes in the dependent variable to changes in the independent variable. These relationship coefficients reflect the inferential engine behind the SEM approach. The path coefficients, t-statistics and p-values of the hypothesized relationships are portrayed shown in Figure 15 below. 
Table 18: Descriptive Statistics, and Reliability and Validity Analysis (NAT).

	[bookmark: _Hlk120893883]
	N
	Mean
	Std. Dev.
	Factor Loading
	Cronbach's Alpha
	Composite Reliability 
	Average Variance Extracted 
	AVE Square
Root

	AR1
	505
	3.101
	1.263
	0.665
	0.75
	0.78
	0.84
	0.917

	AR2
	505
	3.174
	1.371
	0.532
	
	
	
	

	AC1
	505
	3.232
	1.048
	0.512
	
	
	
	

	AC2
	505
	3.162
	1.066
	0.636
	
	
	
	

	MN1
	505
	3.186
	1.024
	0.505
	0.90
	0.76
	0.90
	0.949

	MN2
	505
	3.214
	0.977
	0.507
	
	
	
	

	MN3
	505
	3.156
	1.068
	0.595
	
	
	
	

	MN4
	505
	3.115
	1.083
	0.672
	
	
	
	

	MN5
	504
	3.214
	0.955
	0.530
	
	
	
	

	MN6
	505
	3.151
	0.935
	0.520
	
	
	
	

	MN7
	505
	3.238
	0.963
	0.594
	
	
	
	

	PN1
	505
	3.238
	1.009
	0.602
	0.85
	0.57
	0.79
	0.889

	PN2
	505
	3.463
	1.096
	0.676
	
	
	
	

	PN3
	505
	3.531
	1.111
	0.694
	
	
	
	

	EWRBI1
	505
	3.574
	1.110
	0.459
	0.93
	0.64
	0.93
	0.964

	EWRBI2
	505
	3.511
	1.190
	0.540
	
	
	
	

	EWRBI3
	505
	3.521
	1.172
	0.687
	
	
	
	

	EWRBI4
	505
	3.533
	1.205
	0.688
	
	
	
	

	EWRBI5
	505
	3.537
	1.224
	0.695
	
	
	
	

	EWRBI6
	505
	3.545
	1.149
	0.733
	
	
	
	

	EWRBI7
	504
	3.478
	1.171
	0.738
	
	
	
	

	EWRBI8
	505
	3.448
	1.086
	0.567
	
	
	
	

	PC1
	505
	3.495
	1.104
	0.684
	0.94
	0.55
	0.95
	0.975

	PC2
	505
	3.549
	1.135
	0.672
	
	
	
	

	PC3
	505
	3.507
	1.143
	0.700
	
	
	
	

	PC4
	505
	3.533
	1.153
	0.691
	
	
	
	

	PC5
	505
	3.556
	1.160
	0.711
	
	
	
	

	PC6
	505
	3.549
	1.130
	0.713
	
	
	
	

	PC7
	505
	3.521
	1.160
	0.703
	
	
	
	

	PC8
	505
	3.556
	1.159
	0.730
	
	
	
	

	PC9
	505
	3.545
	1.163
	0.704
	
	
	
	

	PC10
	505
	3.501
	1.163
	0.685
	
	
	
	

	PC11
	505
	2.955
	1.442
	0.745
	
	
	
	

	PC12
	505
	2.909
	1.404
	0.710
	
	
	
	

	PC13
	505
	2.711
	1.237
	0.617
	
	
	
	

	PC14
	505
	2.564
	1.197
	0.688
	
	
	
	

	PC15
	504
	2.954
	1.568
	0.502
	
	
	
	

	PC16
	505
	3.054
	1.464
	0.493
	
	
	
	


Notes: AR Ascription of Responsibility, AC Awareness of Consequences, MN Moral Norm, PC Privacy Concern, EWRBI e-waste recycling Behavioral Intentions, AD Adoption Of EWR Behavior.

Figure 15: The Extended NAT Path Model.
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[bookmark: _Toc123722272][bookmark: _Toc127170362]5.3.3. Hypotheses Testing
The hypotheses were based on the conceptual framework shown in Figure 14. Table 19 presents shows the results of the hypothesis testing. Pertaining to the effect on the personal norm in the NAT, the results revealed significant effect of ascription of responsibility (β = -.016; t = 2.657, p < 0.01), awareness of consequences (β = .078; t = 1.978, p < 0.01), and moral norm (β = .649; t = 14.460, p < 0.001) on personal norm. This led to the confirmation of H1, H2, and H3. Further confirmation of H4, H5, H6, H7, and H8 was obtained on the effect of personal norm (β = .309; t = 12.184, p < 0.001), privacy concern (β = .317; t = 9.378, p < 0.001), ascription of responsibility (β = .024; t = 1.992, p < 0.01), awareness of consequences (β = .152; t = 4.223, p < 0.001), and moral norm (β = .322; t = 6.951, p < 0.001).
Before adding the interaction items to the hierarchical regression model, the independent and moderating variables are centered and the interactions of these variables are calculated. The results show that millennials’ personal norm positively mediate the relationship between ascription of responsibility and EWR behavioral intention (β = .198, p < 0.001) as postulated in H9. Similarly, personal norm was a significant mediator of the relationship between awareness of consequences and EWR behavioral intention (β = .206, p < 0.001) and between moral norm and EWR behavioral intention (β = .025, p < 0.001), as shown in Table 20. 
[bookmark: _Hlk125796623]Table 19: Results of Direct Effects’ Hypotheses Related to the Extended NAT Model.
	[bookmark: _Hlk120894558]Direct Effects
	Std Beta
	Std Error
	t- values
	Label
	p-values
	Decision

	H1.AR
	→
	PN
	-.016
	.025
	2.657
	a_path
	.001
	Supported

	H2.AC
	→
	PN
	.078
	.042
	1.978
	b_path
	.002
	Supported

	H3.MN
	→
	PN
	.649
	.045
	14.460
	c_path
	.000
	Supported

	H4.PN
	→
	EWRBI
	.309
	.025
	12.184
	d_path
	.000
	Supported

	H5. PC
	→
	EWRBI
	.317
	.034
	9.378
	e_path
	.000
	Supported

	H6.AR
	→
	EWRBI
	.024
	.021
	1.992
	g_path
	.003
	Supported

	H7.AC
	→
	EWRBI
	.152
	.036
	4.223
	h_path
	.000
	Supported

	H8.MN
	→
	EWRBI
	.322
	.046
	6.951
	i_path
	.000
	Supported



Table 20: Results of the Mediator Effects of Personal Norm on the Effect of Ascription of Responsibility, Awareness of Consequences, and Moral Norm on EWR Behavioral Intention.
	[bookmark: _Hlk120894684]Indirect Effects
	Std. Beta
	p-values
	Decision

	H9. AR
	→
	PN→EWRBI
	.198
	.000
	Supported

	H10. AC
	→
	PN→EWRBI
	.206
	.000
	Supported

	H11. MN
	→
	PN→EWRBI
	.025
	.000
	Supported



Privacy concern has a negative moderating effect on the relationship between awareness of consequences, ascription of responsibility, and moral normal on the one hand and personal norm (β = −0.085, p<0.05). To illustrate the privacy concern interaction with PN and EWRBI, the regression of PN on EWR behavioral intention at high (one standard deviation above the mean) and low (one standard deviation below the mean) levels of environmental concern was conducted. H12, H13, and H14 is verified as privacy concern (PC) is a significant moderator of the relationship between AC, AR, and MN and PN among UAE millennials (Table 21). 
[bookmark: _Hlk120959461][bookmark: _Hlk123627996]Table 21: Testing for Moderation Effects of Privacy Concern.
	
	Std. Beta
	PN

	CPCXCPN →PN
	.317
	.000


Notes: PC = Privacy Concern; PN = Personal Norm.

[bookmark: _Toc127170363]5.4. Section C: Extended Protection Motivation (PMT).
[bookmark: _Toc127170364]5.4.1. The Measurement Model.
   The PMT model in this research comprised the original threat appraisal, coping appraisal, and protection motivation constructs as the independent variables and adoption of EWR behavior as the dependent variable based on the conceptual framework shown in Figure 16.
As was the case with the extended TPB and NAT models, the measurement model analysis entailed assessment of internal consistency (reliability) and convergent and discriminant validity. While factor loadings were generally expected to meet the recommended 0.70 threshold (Hair Jr. et al., 2021), factor loadings of close to or above 0.60 were deemed admissible and included in the final model. A similar rule was employed for composite reliability. For the average variance extracted (AVE), which measures the extent of change that builds catchers from its markers and the sum attributed to a mistake of estimation (Fornell & Larcker, 1981), the minimum acceptable threshold was 0.5 (Hair Jr. et al., 2021). Finally, Cronbach’s alpha coefficient scores of 0.70 were considered a good indicator of internal consistency (reliability of the model). As shown in Table 22 below, the factor loadings of the various constructs’ factors ranged from 0.553 to 0.810. The composite reliability scores ranged between 0.597 and 0.712 while the lowest AVE score was 0.826 to 0.962. Reliability was established for all constructs with Cronbach’s alpha coefficients ranging from 0.872 to 0.903, thereby denoting that the prompts attributed with the factors measured what they were intended to measure. 
The PMT measurement model’s skewness and kurtosis values were satisfactory and ranged between -1 and +1. However, the range of the variance inflation factor (VIF) fell between 4.775 and 9.465 and this posed the risk of multicollinearity risk (Henseler et al., 2016). In addition, the results show that the minimum square root value of the AVE along the diagonal line (0.909) was higher than the maximum correlation value between latent constructs (0.925). The discriminant validity was examined using the Fornell-Larcker Criterion. The interitem correlation provides a precise measure of construct homogeneity and dimensionality that differs from the reliability statistic. The interitem correlations for the constructs ranged from 0.570 to 0.675 with all of the interitem correlations being less than the recommended maximum range of 0.70 thereby putting to test the recommended scale development criteria (Tabachnick and Fidell, 2001). The greatest correlation ratio in the measurement model was higher than the recommended cut-off point of 0.90 (Hair Jr. et al., 2017).
[bookmark: _Hlk125709328]Figure 16: Extended PMT Conceptual Framework.
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As was the case with the extended TPB and the extended NAT models, the mean scores for each variable measured through the questionnaire were analyzed based on the matrix presented in Table 22. Based on the interpretation matrix, the descriptive results for the extended PMT model constructs that are shown in Table 22 show that the UAE millennials moderately agreed/supported the threat appraisal construct since the means ranged between 3.129 and 3.271 for the lowest and highest-ranking factors of the construct. Similar results were realized for coping appraisal with the lowest factor mean being 3.149 and the highest factor mean being 3.489. For protection motivation constructs, the means also signaled that the respondents moderately agreed/supported the factors and the construct at large with the means of the factors in ascending order being 3.366, 3.384, and 3.410 respectively.
[bookmark: _Toc127170365]5.4.2. The Extended PMT Structural Model.
SmartPLS (V3) bootstrap method was applied to investigate the hypothesized relationships based on 1000 generated subsamples. Bootstrapping uses random sampling methods to estimate sampling distribution of any statistic as a measure of accuracy (Efron and Tibshirani, 1993). Therefore, bootstrap subsamples, preferably more than 500, are generated randomly from the original dataset to ensure consistency of results (Hair Jr. et al., 2017). The results revealed adequate fit indices (χ2 = 122.963; df = 2; AGFI = 0.512; TLI = 0.864; RMSEA = 0.346; SRMR = 0.028) to prove that the model was suitable for the test of the relevant hypotheses (Hair Jr. et al., 2017). The path coefficients, t-statistics and p-values of the hypothesized relationships are portrayed in Figure 17. 

[bookmark: _Hlk125873104][bookmark: _Toc127170366][bookmark: _Hlk125873148]5.4.3. Hypothesis Testing.

The SEM presented in Figure 17 in the previous subsection was run to test the model based on the conceptualized model shown in Figure 16.  The results (Table 23) showed that threat appraisal (β = .225; t = 4.327, p < 0.01), coping appraisal (β = .715; t = 8.126, p < 0.01), and EWR information/knowledge (β = .036; t = 0.064, p < 0.05) all have significant, direct and positive effects on protection motivation. Accordingly, the first three hypotheses under the extended PMT model (H1, H2, and H3) were supported. However, besides confirming the significant and direct effects of threat appraisal, coping appraisal, and information/knowledge on protection motivation of UAE millennials, the results here add value to the hypotheses by demonstrating that the effect is positive. In other words, an increase in UAE millennials’ threat appraisal, coping appraisal and information/knowledge with respect to EWR is likely to trigger an increase in their protection motivation towards EWR.
Table 22: Descriptive Statistics, and Reliability and Validity Analysis (PMT Model).

	[bookmark: _Hlk120895321]
	N
	Mean
	Std. Dev.
	Factor Loading
	Cronbach's Alpha
	Composite Reliability
	AVE
	AVE Square Root

	TA1
	505
	3.129
	1.268
	0.600
	0.903
	0.597
	0.911
	0.954

	TA2
	505
	3.250
	0.948
	0.674
	
	
	
	

	TA3
	505
	3.228
	0.991
	0.665
	
	
	
	

	TA4
	505
	3.206
	1.057
	0.686
	
	
	
	

	TA5
	505
	3.232
	0.966
	0.640
	
	
	
	

	TA6
	505
	3.271
	0.921
	0.579
	
	
	
	

	TA7
	505
	3.216
	1.038
	0.674
	
	
	
	

	CA1
	505
	3.149
	1.054
	0.703
	0.962
	0.683
	0.962
	0.981

	CA2
	504
	3.228
	0.884
	0.576
	
	
	
	

	CA3
	505
	3.238
	0.927
	0.598
	
	
	
	

	CA4
	505
	3.311
	0.924
	0.662
	
	
	
	

	CA5
	505
	3.374
	0.968
	0.754
	
	
	
	

	CA6
	505
	3.412
	0.920
	0.740
	
	
	
	

	CA7
	505
	3.446
	0.912
	0.705
	
	
	
	

	CA8
	505
	3.489
	0.941
	0.553
	
	
	
	

	CA9
	505
	3.452
	0.967
	0.627
	
	
	
	

	CA10
	505
	3.436
	0.941
	0.755
	
	
	
	

	CA11
	505
	3.392
	0.984
	0.780
	
	
	
	

	CA12
	505
	3.337
	0.975
	0.748
	
	
	
	

	PM1
	505
	3.366
	0.946
	0.810
	0.879
	0.712
	0.881
	0.939

	PM2
	505
	3.384
	0.973
	0.619
	
	
	
	

	PM3
	505
	3.410
	0.939
	0.708
	
	
	
	

	AD1
	505
	3.465
	0.912
	0.704
	0.872
	0.703
	0.826
	0.909

	AD2
	505
	3.418
	0.887
	0.704
	
	
	
	

	Notes: TA = Threat Appraisal; CA = Coping Appraisal; PM = Protection Motivation; AD = Adoption of EWR.



Figure 17: PMT Path Diagram.
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Table 23: Confirmation of Direct Effects' Hypotheses in the Extended PMT Model.
	[bookmark: _Hlk120895795]Direct effect
	
	
	Std Beta
	Std Error
	t
	p
	Label
	Decision

	H1. TA
	→
	PM
	.225
	.052
	4.327
	***
	e_path
	Supported

	H2. CA
	→
	PM
	.715
	.088
	8.126
	***
	f_path
	Supported

	H3. KEWR
	→
	PM
	.036
	.064
	.566
	**
	g_path
	Supported

	H4. PM
	→
	AD
	.305
	.043
	7.029
	***
	par_10
	Supported

	H5. H
	→
	AD
	-.061
	.018
	-3.419
	***
	d_path
	Supported

	H6. EA
	→
	AD
	-.306
	.183
	-1.665
	***
	h_path
	Supported

	H7. TA
	→
	AD
	.165
	.053
	3.104
	**
	a_path
	Supported

	H8. CA
	→
	AD
	.683
	.299
	2.288
	**
	b_path
	Supported

	H9. KEWR
	→
	AD
	.007
	.120
	.055
	***
	c_path
	Supported

	Note: *** indicate P<0.01, ** P<0.05, * P<0.1



Concerning the effect on intent to adopt EWR, the results (Table 23 above) showed that protection motivation has a significant, direct and positive effect on intent to adopt EWR (β = .305; t = 7.029, p < 0.01) thereby informing the confirmation of H4. While both habits (β = -.061; t = -3.419, p < 0.01) and environmental assessment (β = -.306; t = -1.665, p < 0.01) had direct effects on UAE millennials’ intent to adopt EWR in confirmation of hypotheses H5 and H6, the effects were negative. In other words, an increase in the habits and environmental assessment of UAE millennials was likely to trigger a decrease in their intent to adopt EWR. Significant, direct and positive effects of threat appraisal (β = .165; t = 3.104, p < 0.05), coping appraisal (β = .683; t = 2.288, p < 0.05), and EWR information/knowledge (β = .007; t = 0.055, p < 0.01) on intent to adopt EWR were confirmed. Consequently, hypotheses H7, H8, and H9 were confirmed.
In terms of indirect effects, it was confirmed that environmental assessment had significant mediation effects on the relationship between protection motivation and adoption whereas protection motivation was a significant mediator of the effects of both coping appraisal (p < .01) and threat appraisal (p < .01). Similarly, protection motivation was not a significant mediator of the effect of EWR information/knowledge on intent to adopt EWR, as shown in Table 24. The moderation effects of protection motivation on the effect of coping appraisal and threat appraisal were also confirmed, as shown in Table 25.  
Table 24: Results of the Mediation of Protection Motivation in the Effect of EWR Information/Knowledge, Threat Appraisal, and Coping Appraisal on Intent to Adopt EWR.
[bookmark: _Hlk125797549]
	[bookmark: _Hlk120895864]
	CEAXCPM
	EA
	H
	KEWR
	CA
	TA
	PM

	H10. PM
	...
	...
	...
	...
	...
	...
	...

	H11. AD
	...
	...
	...
	.693
	.000
	.000
	...

	Notes: TA Threat appraisal, CA Coping appraisal, PM Protection Motivation, EA Environment Assessment, KEWR Information/knowledge about EWR, H Habits, AD Adoption Of EWR Behavior.



[bookmark: _Hlk125797637]Table 25: Results of the Moderation Effect of Protection Motivation in the Effect of EWR Information/Knowledge, Threat Appraisal, and Coping Appraisal on Intent to Adopt EWR.
	[bookmark: _Hlk120895896]H12. CEAXCPM
	EA
	H
	KEWR
	CA
	TA
	PM

	PM
	...
	...
	...
	.711
	.000
	.001

	AD
	.198
	.107
	.001
	.965
	.030
	.004

	Notes: TA Threat appraisal, CA Coping appraisal, PM Protection Motivation, EA Environment Assessment, KEWR Information/knowledge about EWR, H Habits, AD Adoption Of EWR Behavior.



[bookmark: _Toc127170367][bookmark: _Hlk125718074]5.5. Discussion of Findings.
[bookmark: _Toc127170368][bookmark: _Hlk120959335]5.5.1. Discussion of Extended TPB Findings.
Utilizing the conceptual framework of the extended TPB presented in Figure 12, the study sought to explore how environmental concern, attitude towards EWR, subjective norms, perceived behavioral control, and incentives (financial/nonfinancial) influence millennials’ EWR intention and the adoption the behavior in UAE.
The confirmation of attitude, subjective norm, and perceived behavioral control as having direct, positive effects on EWR behavioral intention is consistent with various other studies on pro-environmental behavior in general (Rajaie et al., 2019; Strydom, 2018; Zhang et al., 2021), in household waste separation (Razali et al., 2020), and in the choice of visiting green hotels (Yarimoglu & Gunay, 2020). Moreover, the findings provided sufficient support for the effect of millennials’ attitudes on the EWR intention. This result is in harmony with prior research that advocated for the strong role of attitudes in influencing the intention to perform pro-environmental behaviors. Zhang et al. (2021) confirmed that attitude toward recycling positively influence people’s behavioral intention from a mobile phone recycling perspective. Similarly, consumers’ attitudes were ascertained to positively influence their intention to consume green products (Rajaie et al., 2019). However, these results contradict Kumar and Dixit’s (2018) postulation that attitude does not have a positive influence on EWR intention. The current study confirms and extends these findings on the basis of applying the TPB in EWR with focus on a specific age demographic of millennials drawn from an Arab country (UAE). The novelty behind the confirmation of the three TPB independent variables as predictors of EWR behavioral intention rests in the understanding that this is the first time such empirical evidence has been reported in the EWR discourse with focus on a unique demographic population.
The positive relationship between EWR adoption and EWR behavioral intention among UAE millennials is a demonstration that a higher behavioral intention toward EWR is likely to influence higher adoption of EWR. In other words, UAE millennials who exhibit high-level behavioral tendencies towards recycling e-waste are more likely to actually engage in recycling e-waste more than their counterparts who may lack such high behavioral intention toward recycling e-waste. This finding is consistent with the findings of Razali et al. (2020) who indicated that intention predicts recycling behavior. Drawing from the non-EWR recycling work of Zhu et al. (2022) in the context of community involvement in pro-environmental behavior following high pro-environmental behavioral intentions, the findings of this study support this and demonstrate the possibility that application of the TPB is likely to yield similar results across diverse types of waste and not just e-waste and across different demographic groups. In other words, it is likely that the application of the TPB in solid waste and e-waste with different populations would likely demonstrate that recycling intention would mostly translate to actual recycling behavior. 
A remarkable finding of this study was the emergence of incentives as a strong, positive predictor of EWR behavioral intention and adoption among UAE millennials (H4 and H8). H4 was confirmed after a SEM analysis as there is statistical significance identified. This is consistent to prior findings that evidenced economic incentives to significantly impact consumer recycling behavior (D. Chen et al., 2020b). The confirmation of H4 contradicted the findings of Kianpour et al. (2017) who did not find support for any link between financial incentives and recycling intention. Nonetheless, it is important to note that the study by Kianpour et al. (2017) was specific to financial/economic incentives alone whereas the current study covered larger scope of incentives by including prompts about nonfinancial/noneconomic incentives and this could potentially be the rationale behind the inconsistency in the findings of this study and those of Kianpour et al. (2017). This potential rationale for the disparity, subsequently, informs the call for further research on the distinctive roles that financial/economic and nonfinancial/noneconomic incentives could play in influencing EWR behavioral intention and adoption of EWR by various populations and not just UAE millennials. This is because the scope of this study did not separate the effects of financial/economic and nonfinancial/noneconomic incentives on EWRBI and adoption of EWR, as it was beyond the scope of this research. One possible reason for this may emerge from a study of Delcea et al. (2020) suggesting that people appreciating extrinsic values including rewards more tend to engage in pro-environmental behavior. However, not only did respondents agreed to intend in the behavior, but also was the intention found to be mostly influenced by ones’ intrinsic pro-social values. Thus, economic incentives as drivers of EWR intention would have rather contradicted to the characteristics prevalent among millennials. Also, UAE millennials were found to highly care about the environment, which would, according to Delcea et al. (2020), result in a higher appreciation of “achievement” values including economic rewards. Thus, it is reasonable that strong impact could be recorded of incentives on intention. This does not, however, necessarily contradict prior research, as it may reflect the recent shift from selfish to more ethical consumers (Falcone et al., 2020) rendering the need for monetary incentives increasingly obsolete. In line with Choi and Johnson (2019) who found incentives to be helpful in initiating recycling behavior, the confirmation of H4 and H8 in the current study inform the inference that incentives are essential in triggering EWR behavioral intentions of UAE millennials. That incentives emerged as having influence on both EWR behavioral intention (H4) and EWR adoption itself (H8) is an indication that EWR adoption rate among UAE millennials could increase significantly if incentivized. After all, to increase the EWR rate, economic incentives are used the motivational function, the dynamism of incentives bestowed robust augmentation to the application of TPB in the pro-environmental context (Arain et al., 2020). Economic incentives for the proper motivates compliance with the rules and instructions for a recycling defined by municipal return of e-waste products do not contrast with less consumption but complement it because the functional parts and modules can be redistributed, hereby enabling reduction in overall consumption based on reuse. The literature review showed that coupons, discounts, prizes, and gifts are used as economic incentives to increase collection rates (Singh et al., 2022). As an alternative to existing incentives, the study proposes to introduce an individual accumulative bonus card that acts as an economic incentive. The most crucial issue to be discussed is who will ultimately pay for the incentive that is created for the end user. One option is to share costs between distributors, manufacturers, and municipalities (as part of taxes) in the same way as collection costs are shared today, but this would depend on the country in question, and likely vary in the UAE context and across different regions.
[bookmark: _Hlk120965536]The outcome of the correlation coefficient between EWR behavioral intention and adoption of EWR supports the outcome of the TPB thereby asserting that behavioral intention is the best predictor of behavior. The TPB postulates that behavioral intention is preceded by an individual’s attitude to perform a certain behavior, as well as subjective norms and perceived behavioral control to perform said behavior (Ajzen, 1991). This implies that the TPB is supported by the beliefs about the likely consequences or other attributes of behaviors, i.e., the favorable or unfavorable attitude towards a behavior (Ajzen, 2002).
Literature indicated that those who are concerned for the environment and have knowledge about environmental problems and their causes have a higher likelihood of recycling (Aboelmaged, 2020). Further, if one has a positive attitude towards a certain behavior, the more likely one is to engage in that behavior (Geiger et al., 2019). The literature also indicates that e-waste is not disposed of correctly, which negatively impacts the environment and humans, and that recycling is one of the most effective ways of reducing e-waste pollution (Abdallah et al., 2021). Nguyen et al. (2018) found that attitude toward recycling positively influence consumers’ EWR intention.
[bookmark: _Hlk120963894]Since the outcome of the hypothesis in this study was supported, it can be concluded that attitude toward recycling significantly influences Behavioral Intention of EWR. Therefore, in this study, the TPB in respect of attitude being a good predictor of behavioral intention is supported, i.e., attitude does predict UAE millennials’ EWR behavioral intention. The SEM results illustrated in Table 15 show a strong positive relationship between the attitude construct and EWR intention, while Table 16 indicates that attitude is a statistically significant influencer of the EWR intention of UAE’s millennials. This supports the conclusion that attitude is a good measure of UAE millennials’ behavioral intentions, and that these findings confirm relevant literature (Aboelmaged, 2020; Nguyen et al., 2018; Rajaie et al., 2019; Strydom, 2018; Zhang et al., 2021) on the topic. The results of the SEM analysis suggest that subjective norm is one of the most significant predictors of EWR intention among UAE millennials. 
As discussed in the literature review in Chapter 2 and 3, the TPB is supported by beliefs about normative expectations of other people who exert subjective norms (Ajzen, 2002). Geiger et al. (2019) found that people are more likely to recycle if they believe others do it or if they engage in pro-environment behavior, and if they want to gain social approval. This is supported by other studies which indicate that social norms (descriptive and injunctive norms) are positively related to recycling (Goworek et al., 2020). The SN construct in this study showed strong significance in influencing EWR Behavioral Intention, as illustrated in the SEM regression model. This result supports the positive result of H2, suggesting that subjective norms influences EWR behavioral intention. This result is further supported by a reasonably solid and positive correlation coefficient, indicating that subjective norms positively influences the EWR behavioral of UAE millennials.
This finding is aligned with Borthakur and Govind (2018) and particularly the significant effect of subjective norms on UAE millennials’ recycling behavior (Cheng et al., 2020). UAE millennials are motivated to recycle their e-waste if they are concerned about the environmental norms of their community. Therefore, institutions of learning might develop programs that emphasize normative influences via social network and media to promote e-waste recycling. Policymakers in such institutions of learning might design campaigns to encourage students to urge their friends and other community members to recycle their e-waste or even work with communities of their institutions of learning to encourage them to take up EWR. Gunarathne et al. (2020) suggested that social norms stimulate pro-environmental actions “in some contexts, for some behaviors, and for some individuals” due to other macro-level dynamics factors such as socioeconomic forces that influence how individuals interact with social norms prompts. Moreover, consistent with the normative conduct theory, the impact of social norms hangs on their saliency, particularly when socially unfavorable behaviors in certain community become prevalent (Ananno et al., 2021). This contextual view may advocate for the immature nature and awareness of e-waste recycling issue in developing economies, which may yield mixed results. An alternative view suggests that social pressures may indirectly motivate pro-environmental behavior through personal norms that reflect an individual’s moral obligation for right and wrong behavior in a specific situation (Aboelmaged, 2021). This view reinforces that young consumers tend to make decisions based on their preferences, rather than adhering to social pressures and expectations of family and friends and the same would apply to UAE millennials and adoption of EWR behavior.
The SEM CFA confirmed that PCB affects EWRBI. From its conceptualization in the TPB, the PCB is a reflection of the confidence and control that people would have over a given behavior and its adoption such as the EWRBI and EWR adoption (Ajzen, 1985). Thus, the confirmation of the PCBEWRBI (H3) and PCBAD (H7) can be interpreted to mean that UAE millennials are likely to engage in EWRBI and adopt EWR behavior when they feel that they have control over EWR. The confirmation of H3 is consistent with Alves and Coutinho (2019) who found that behavioral control was a predictor of consumer intention to recycle, reuse, an/or repair obsolete electronic devices. Similar findings were reported by Zhang et al. (2021) concerning recycling of mobile phones intention. The questionnaire items prompted for such control in the form of EWR convenience, ease of succeeding in undertaking EWR, knowledge of EWR point/location, familiarity with acceptable materials and ease of finding time to recycle. In this regard, it is evident that the combination of these factors would enhance the chances of UAE millennials engaging in EWR. This finding was also in harmony with other studies that reported an effect of perceived behavioral control on the intention based on the ABC-Hypothesis where unfavorable external conditions such as those captured in this study’s questionnaire would impact on attitudes (A) and behavior (B) and cause them to be weak (Dhir et al., 2021). Interventions to surge the millennials’ behavioral control requires sufficient knowledge concerning how to conduct certain behavior and to make it more accessible. The lack of knowledge dissemination from local authorities concerning EWR programs, centers, procedures, etc. may restrain the effect of behavioral control on the recycling intention.
Millennials may also have limited awareness or preference concerning informal EWR channels such as flexible home or online collections which are designed to fit the scope and scale of household e-waste recycling (Chi et al., 2014). The gap between intention and actual recycling behavior can also weaken the impact of behavioral control due to individual’s inactive information-seeking behavior (Rosenthal, 2017) or lack of resource availability (Strydom, 2018). Moreover, individuals’ e-waste recycling intention may hinge on their perceived behavioral control when they are satisfied with their local e-waste recycling infrastructure and facilities. Stoeva and Alriksson (2017) revealed that poor waste recycling facilities lead to a weak effect of behavioral control owing to the decline of household contribution to waste recycling activities. Such satisfaction reflects sufficiency and eminence of waste collection and separation facilities, which in turn improve customer’s collection and recycling rates. Another plausible interpretation of the insignificant impact of behavioral control could be occupied with the e-waste recycling infrastructure in the UAE, which is neither sufficiently widespread nor conveniently accessible by residents. This result reinforces Wang et al.’s (2011, 2016) call for governmental intervention to facilitate formal and informal e-waste recycling.
Existing research investigating the relationship between intentions and adoption recycling behavior is inconclusive. EWR behavioral intentions had a significant positive influence on EWR adoption behavior; the path coefficient was 0.022, and H9 was supported. The factor loadings were also acceptable high for items of intention ranging from 0.540 to 0.738 (see Table 15). These statistics indicate that increased EWRBI can significantly improve the adoption behavior, which is the focus for future EWR work. Some studies argue that intention does not mediate recycling behavior. Therefore, they use either intention or behavior as independent variables, but not both (Largo-Wight et al., 2012; Tonglet et al., 2004). This study provides some clarification on this issue because the results show that in an e-waste context, EWR behavioral intention mediates the effect of attitude, subjective norm, perceived behavioral control and incentives on adoption of EWR. However, the results of this study indicate that there is a weak relationship between EWR intention and behavior (standard estimate = 0.022), which implied that an increase in EWR behavioral intention by one standard deviation would only trigger a 0.022 standard deviation increase in EWR adoption. Bagozzi and Yi (1989) explain the reasoning behind the poor relationship between intention and behavior as the respondents’ lack of consideration to the pros and cons of the behavior due to the formulation of intention construct (Davies et al., 2002). The respondents intend to recycle e-waste regularly, drop-off e-waste at the nearby station, and return e-waste to the retailer or manufacturer. 
However, they prefer donating, reselling or storing e-waste. This finding is not surprising since “people do not always perform in a manner consistent with their beliefs, values, attitudes, or intentions” (Kuhl and Beckman, 1985, p.1). According to the descriptive statistics, the majority of the respondents agreed that they store e-waste (see Table 15). A possible explanation for this behavior could be the lack of knowledge about the information on EWR, EWR locations and how to recycle e-waste. Therefore, the authorities might consider providing drop-off points, and setting up collection and recycling events.
[bookmark: _Hlk120818745][bookmark: _Hlk116318745]Lastly, a contribution of environmental concern on intention was detected which was high (β = 0.313; t = 9.487, p < 0.05) and is common when researching specific environmental related behavior (Ali et al., 2019a). From the theoretical perspective, the research demonstrates the effects of environmental concern on millennials’ EWR intention, thus gives a more comprehensive understanding of EWR behavior. This study found a positive signiﬁcant effect of environmental concern on EWR intentions. It means that the more people are aware of the consequences of e-waste, then the greater the people’s intent to safely dispose of e-waste. After conducting a study on e-waste in African countries, Alao et al. (2021) suggested including e-waste awareness in educational curriculums to make the young generation aware about the harmful effects. To increase the safe disposal attitude, the government, the e-waste manufacturers, and educational institutions can play a major role in raising consumers’ awareness through advertisements and organizing awareness campaigns for both the consumers and the unorganized e-waste recyclers. The communication of e-waste management information would increase in millennials’ EWR participation towards e-waste management (Awasthi et al., 2021), the determinants of individuals’ actual recycling behaviors should be further explored in future studies.
[bookmark: _Toc127170369][bookmark: _Hlk120959515]5.5.2. Discussion of Extended NAT Findings.
The extension of the NAT has predominantly featured the inclusion of the TPB in previous studies (Dhir et al., 2021; Zhang et al., 2021) although there has been notable inclusion of stimulus factors to help explain intention to adopt a given behavior in some studies (Chao et al., 2021; Chillakuri, 2020; Elhoushy & Lanzini, 2021; Esfandiar et al., 2020), as was the case in the current study. The goodness of fit indices supporting the adequacy of the extended NAT model that as developed in this study is a first line indication that the model is suitable for explaining UAE millennials’ EWR behavioral intentions and the factors that could account for it. It means that this model could be used to explain EWR intentions among millennials, specifically in UAE. There is also a notable difference compared to the original model, where AC could directly correlate to PN.
[bookmark: _Hlk120905911]The malleability of NAT could be observed through various interpretation in different contexts (Cheng et al., 2020). A sample of different interpretation is how NAT could be applied as a mediator model or moderator model. A mediator model would be interpreted as what has been applied in this study. As for moderator model, interpret NAT where PN correlates with EWR intentions with mediating effect of PC. It is not quite surprising to see that the mediator model could be interpreted in a different population as there are many possibilities of other interpretation other than these two.
[bookmark: _Hlk120971498]In line with previous literature (Ananno et al., 2021c), a moral obligation to perform EWR could be evidenced which is particularly higher among millennials. This may be caused by millennials’ heightened importance of their physical appearance resulting in an increased electronic consumption (Bătae et al., 2021b) enhanced by the fast technology industry (Bocken & Short, 2021). Accordingly, consumers aged between 18 and 24 feel morally more obliged than middle-aged consumers to engage in EWR. As negative impacts of e-waste on environment aggravated crucially in the last 20 years (Bombaerts et al., 2020) and fast e-waste industry hit the headlines negatively especially within recent years accompanied by the rise of social media, this finding is reasonable. It similarly relies on our finding that moral norms most influences young consumers. Also, they are the ones that need to take actions to handle these environmental issues in the future. Literature suggests that the feeling to behave morally appropriate is principally influenced by AC and AR (Stern et al., 1999; Harland, 2001; Schwartz, 1977) and subjective norm (Bamberg & Möser, 2007; Harland et al., 1999). With a considerable low variation in responses, millennials is highly aware of the consequences of appropriate clothing recycling behavior, which is fostered by EWRBI, shaping personal values respectively. Consequently, it can be argued that it is very likely that millennials experiences an intrinsic motivation towards performing EWRBI as they consider EWR as way to solve environmental problems (Ahmad et al., 2019b). This is in line with the current societal development including the heightened public sensitivity towards environmental problems resulting in the increase importance and appreciation of sustainable business practices such as EWR (Bao et al., 2020). Based on available literature (Park & Ha, 2014), a direct correlation between AC and personal was expected and was postulated for any indirect effect that AC may have on intention.
[bookmark: _Hlk120906004]The result showed that AC positively correlates directly to PN. Millennials in UAE might have enough environmental education on the knowledge level to behave pro-environmentally. Therefore, it can be assumed that eliciting EWR intentions requires a belief of responsible self for the consequence one might cause of acting pro-environmentally. This aligning with the original model could also be caused by the fact that millennials are abstract able to comprehend concrete concepts (Gunarathne et al., 2020). Thus, they able to differ a sense of obligation (PN). 
It is evident from the results, that on average millennials experiences a feeling of responsibility for the consequences of their behavior. This means that they feel at least some guilt for the ineffective e-waste disposal behavior that aggravated in the last years and crucially impacted the environment (Alves & Coutinho, 2019). Even if Vining and Ebreo (1992) failed to prove any relationship regarding AR and recycling intention, this study has proven that AR (β= -.016) influences personal norm negatively, which carried forth for any indirect effect on EWR behavioral intention. One possible explanation is that as intention differs among recycling schemes, so does the influence of its indirect as well as direct antecedents (Shim, 1995; Alam, 2020). As authors mostly excluded the concept when predicting recycling intentions (D. Chen et al., 2020c) this study belongs to one of the unique studies that provide actual relevance of AR in the field of recycling, especially EWR and with this substantially contributes to e-waste disposal literature which is so far not sufficiently established (Ahmad et al., 2019b). It further justifies that we added AR to the framework since EWR is a recycling scheme not yet examined sufficiently.
Also, multiple regression revealed a direct contribution of AC (β = 0.152) and AR (β = 0.024) to the explanation of EWR intention. Thus, it is crucial that consumers become aware of the environmental consequences emerging from their e-waste disposal behavior to establish a feeling of personal responsibility. This importance has already been stressed in various recycling studies (Chen & Tung, 2010; Davies et al., 2002; Wan et al., 2012). To work towards a more sustainable EWR retailers may increase AR and AC by providing more information on the relatively new recycling concept, reasonable as all three factors directly affect intention. Findings further contribute to prior recycling research that mostly excluded the concept AR from their studies (Aidonis et al., 2019b) by reporting a significant and large influence on recycling intention. Additionally, it has been proven that AC and AR indirectly impact intention, which is mediated by personal norm. 
In line with prior e-waste disposal studies (Asibey et al., 2021b), personal norm was found to be highly influential on EWR intention (β = 0.309) correlating with alternative recycling studies recording similar importance of normative self-expectations with regards to recycling intentions (Dalvi-Esfahani et al., 2020). Similar to previous research (Bocken & Short, 2020) personal norm could even be identified as the most relevant factor determining millennials EWR intention. A possible reason for this may be the recent shift from selfish towards ethical millennials feeling more responsible for the environment and society which is reflected in deliberate consumption choices based on moral and personal convictions (Borusiak et al., 2021).
 	These findings are also in line with previous research on recycling intentions in terms of an enhanced explanatory power when using NAT constructs (Harland et al., 1999; Wall et al., 2007) as personal norm was found to significantly contribute to the explanation of the intention variable (Kopaei et al., 2021). Thus, including it in this study was reasonable as it allowed to examine millennials intention towards EWR in a more detailed manner which would not have been possible by solely applying the NAT model. It also confirms that EWR intentions not only stem from individuals’ self-interest, but additionally from their moral-based beliefs as stressed in prior pro-environmental behavior research ; Alghazo et al., 2019; Thøgersen, 1999).
[bookmark: _Toc127170370]5.5.3. Discussion of Extended PMT Findings.
Combining the confirmation of the effect of threat appraisal on protection motivation (H1) and on intent to adopt EWR (H7) and the conceptualization of threat appraisal in terms of severity, frequency, and exposure probability in the PMT (1975) informs the view that UAE millennials being aware of the risks posed by e-waste would most likely engage in EWR or be inclined to increased intent to undertake EWR. This is consistent with literature (Tchetchik et al., 2021; Zhu et al., 2022) on the potential of perceived threat (e-waste in this case) as a motivator for UAE millennials to engage in pro-environmental behavior (EWR in the current study’s perspective). In the same line, this could be interpreted to mean that the UAE millennials who might have already engaged in EWR at low intensities would likely be motivated to engage or actually engage more in EWR and at higher intensities if they perceived themselves to be vulnerable to frequent threats of e-waste (Tchetchik et al., 2021). Given that the severity of risk is a constituent component of threat appraisal as a construct in the PMT model and that threat appraisal emerged as a positive, significant predictor of protection motivation, it can then be inferred that UAE millennials would likely be motivated to engage in EWR when they are cognizant of the threat that is posed by e-waste to the planet. However, it is important to note that the descriptive statistics shown in Table 21 revealed that the UAE millennials scored the threat appraisal and protection motivation at means that were interpreted to imply that they perceived the threat appraisal and protection motivation factors to be moderate given that they agreed with the prompts moderately. Altogether, it is evident from the findings that an increase in the threat appraisal of e-waste by UAE millennials would trigger an increase in the protection motivation against e-waste and intent to engage in EWR in consistency with the conceptualization the PMT (Rogers, 1975; Tchetchik et al., 2021).
In line with H2 and H8, coping appraisal was found to have a significant, direct and positive effect on both UAE millennials’ EWR PMT and intention to adopt EWR. Literature on PMT (MacCaughey et al., 2017; Pakmehr et al., 2020; Zhang et al., 2018) shows that coping appraisal encompasses beliefs concerning response efficacy, self-efficacy, and maladaptive beliefs as elaborated in Chapter 3. In their study on pro-environmental behavior, Tchetchik et al. (2021) found that coping appraisal, which was considered as including all three aspects, was a motivator for undertaking pro-environmental behavior. While their research was not about EWR, their findings on the effect of coping appraisal on the motivation to engage in pro-environmental behavior are consistent with those of this research in the sense that coping appraisal was found to have a positive effect on the motivation of UAE millennials to engage in EWR. Accordingly, it is inferred that an increase in the perceived self-efficacy and collective response efficacy coupled by a decline in maladaptive belief are likely to increase both the motivation and the intention of UAE millennials to engage in EWR. Altogether, it is noteworthy that the means of the constructs for both coping appraisal and protection motivation demonstrated moderate agreement with the factors of these constructs by the UAE millennials. It follows, then, that while coping appraisal has a significant, direct and positive effect on protection motivation and intention to engage in EWR, there is need to revamp the perceptions of UAE millennials towards their perceived self-efficacy, collective response efficacy, and their maladaptive beliefs, as this would likely result in more motivation and intent to adopt in EWR in consistency with findings of Zhu et al. (2022) on motivating small rural tourism enterprises to engage in pro-environmental behavior.
The findings also showed that information/knowledge had a positive and direct effect on protection motivation (H3 and H9). As proposed in the PMT (Rogers, 1978; Tchetchik et al., 2021) increasing the enhanced threat appraisal and coping appraisal as to motivate protection measures against the perceived threat and increase intent to adopt pro-environmental behavior is largely influenced by knowledge/information. The confirmation of H3 and H9 complements previous literature (Islam et al., 2021; Oke & Kruijsen, 2016; Rosenthal, 2018; Tchetchik et al., 2021) that increased information/knowledge about recycling would result in increased motivation to act and intent to adopt recycling behavior. In the context of this research, this would translate to increased knowledge/information about EWR (including formal recycling facilities and their locations) among UAE millennials would motivate them to engage in EWR and increase their intent to adopt EWR as a recycling behavior. On the converse, and in consistency with Azodo et al. (2017), lack of or inadequate information and awareness about the threat of e-waste and the EWR coping appraisals by UAE millennials would affect their motivation and intent to engage in EWR negatively. In simple terms, this means that UAE millennials are likely to be motivated to engage more in EWR when they have more information/knowledge about e-waste and EWR especially within the UAE. Therefore, government, policymakers, and pro-environmental activists should channel more efforts and resources toward increasing information/knowledge about EWR to UAE millennials in an effort to motivate them to adopt EWR more. After all, Islam et al. (2021) found severe lack of knowledge about extant recycling programs and collection points to be the reason behind a disconnect between consumer attitudes and recycling habits.
Based on H5, habits were found to have a negative effect on intent to adopt EWR of EWR. This finding was contradictory to Aboelmaged (2021) who found that recycling habits were a strong predictor of EWR intention of young UAE adult consumers. This was an unexpected outcome even in this research, as it had been postulated that recycling habits would have significant, direct and positive effect on intention to adopt EWR by UAE millennials. This controversial rejection of the perceived effect of recycling habits on the intent to adopt EWR warrants a call for further investigation into the rationale or explanation behind this given that engagement in recycling habits would likely lead to increased intent to adopt EWR. While this was beyond the scope of this quantitative research, it still provides an avenue through which the recycling habits and intent to adopt EWR can be studied more within the context of UAE millennials. Altogether, the inference in this research is that an increase in recycling habits does not translate to increased intent to adopt EWR. The novelty of this finding is that this is the first time that habits have been investigated as potential predictors of intent to adopt EWR among young people in the UAE and the wider Arab region to the best of the researcher’s research and knowledge.
The confirmation of H6 led to the understanding that enhanced environment assessment causes a decline in the intent to adopt EWR. Whether this is the case of the disconnect between intention/attitude and adoption as found by Islam et al. (2021), could not be established in this research. However, the confirmation of H10, H11, and H12 where environment assessment was confirmed as a significant mediator and moderator of the relationship between protection motivation and intent to adopt EWR. This finding is somewhat consistent with Dhir et al. (2021) who reported that environment assessment played an important moderation role in the relationship between reasons for engaging in EWR and intention to undertake EWR. This confirms that environment assessment is an important factor in strengthening the likelihood of UAE millennials transcending from motivation to engage in EWR into actually adopting and engaging in EWR.  This is because the moderation effect of environment assessment on the effect of protection motivation on intent to adopt EWR actually means that enhanced environment assessment could strengthen the impact of motivation on intent.
[bookmark: _Toc127170371]5.6. General Summary.
In this chapter, the analysis and results of findings were presented in accordance with the three extended models of the TPB, NAT, and PMT, as conceptualized in Chapter 3 of this study. Data collected using a questionnaire resulted in a valid sample of 505 respondents (N= 505) with majority being male (n = 353, 69.9%), aged between 22 and 30 years (n = 324, 64.2%), mostly master degree holders (n = 218, 43.2%), and whose household income was USD 8,000 and below (n = 402, 79.6%). For most respondents, they stored e-waste at home.
All three SEM models were found to exhibit good fit indices, validity, and reliability thereby warranting the continuation of the hypotheses. The results of the extended TPB model presented in section 5.2 led to the confirmation of all 15 hypotheses in this regard. In section 5.3, the analysis and results led to the confirmation of all the 14 relevant hypotheses in this regard. In section 5.4, data analysis and results pertaining to the extended PMT model of EWR were presented. In the next chapter, the conclusions and recommendations made from findings presented in this chapter.
The results of the extended TPB (section 5.2) revealed that attitude, subjective norm, perceived behavioral control, and incentives were all significant predictors of EWR behavioral intention and adoption of EWR by UAE millennials. In addition, the findings showed that EWR behavioral intention was a significant mediator of the relationship between attitude, subjective norm, perceived behavioral control, and incentives and adoption of EWR by UAE millennials. The findings also led to the confirmation of environmental concern as a significant moderator of the relationship between EWR behavioral intention and adoption of EWR behavior among UAE millennials. Table 26 below presents a summary of all three theories that were applied in this research, constructs, added variables, mediators and moderators, results, and hypotheses with respective the status of confirmation/rejection.
Table 26: Summary of Theories Applied in This Research, Respective Constructs, Added Variables, Mediators and Moderators, Results, and Hypotheses With Status of Confirmation/Rejection.
	Hypothesis
	Results
	Confirmed/
Rejected

	Extended TPB
Principal variables:
Independent variables: Attitude (AT), subjective norm (SN), and Perceived behavioral control (PCB)
Dependent/mediator variable: Behavior intention (modified to EWR behavioral intention (EWRBI))
Dependent variable: Behavior adoption (modified to Adoption of EWR Behavior (AD))
Added variables:
Independent variable: Incentives (financial/nonfinancial) (IN)
Moderator/Mediator: Environmental concern (EC)

	H1: Recycling attitude (AT) has a significant impact on EWR Behavior Intentions (EWRBI) among millennials 
	β = 0.073; t = 2.909, p < 0.01
	Confirmed

	H2: Subjective Norm (SN) has a significant impact on EWR Behavior Intentions (EWRBI) among millennials
	β = 0.083; t = 2.864, p < 0.001
	Confirmed

	H3: Perceived Behavioral Control (PCB) has a significant impact on EWR Behavior Intentions (EWRBI) among millennials
	β = 0.098; t = 3.045, p < 0.01
	Confirmed

	H4: Incentives (IN) (financial/nonfinancial) have a significant impact on EWR Behavior Intentions (EWRBI) among millennials
	β = 0.397; t = 14.921, p < 0.001
	Confirmed

	H5: Recycling Attitude (AT) has a significant impact on adoption of EWR behavioral intentions (EWRBI).
	β = 0.017; t = 3.517, p < 0.01
	Confirmed

	H6: Subjective Norm (SN) has a significant impact on Adoption of EWR behavior.
	β = 0.014; t = 3.391, p < 0.01
	Confirmed

	H7: Perceived Behavioral Control (PCB) has a significant impact on adoption of EWR behavior.
	β = 0.014; t = 1.332, p < 0.001
	Confirmed

	H8: Incentives (IN) (financial/nonfinancial) has a significant impact on Adoption of EWR behavior.
	β = 0.065; t = 5.582, p < 0.001
	Confirmed

	H9: EWRBI Has a Significant Impact on Adoption of EWR behavioral intention.
	β = 0.002; t = 6.037, p < 0.01
	Confirmed

	H10: Environmental Concern has a significant impact on Adoption of EWR behavioral intention.
	β = 0.313; t = 9.487, p < 0.001
	Confirmed

	H11: EWR Behavioral Intentions (EWRBI) mediate the relationship between attitude (at) and adoption of EWR behavior among millennials
	β = 0.000; t = 1.989, p < 0.001
	Confirmed

	H12: EWR Behavioral Intentions (EWRBI) mediate the relationship between Subjective Norm (SN) and adoption of EWR behavior among millennials
	β = 0.000; t = 2.001, p < 0.001
	Confirmed

	H13: EWR Behavioral Intentions (EWRBI) mediate the relationship between Perceived Behavioral Control (PCB) And adoption of EWR behavior among millennials
	β = 0.000; t = 2.120, p < 0.001
	Confirmed

	H14: EWR Behavioral Intentions (EWRBI) mediate the relationship between incentives (IN) (financial/nonfinancial) and adoption of EWR behavior among millennials
	β = 0.001; t = 3.045, p < 0.001
	Confirmed

	H15: Environmental Concern (EC) moderates the relationship between EWR Behavioral Intentions (EWRBI) and adoption of EWR behavior among millennials
	β = 0.000, p < 0.001
	Confirmed

	Extended NAT
Principal variables:
Independent variables: Ascription of responsibility (AR) and Awareness of consequences (AC) 
Dependent/Mediator variable: Personal norm (PN)
Dependent variable: Behavior (modified to Intentions towards EWR behavior
Added variables:
Independent variable: Moral Norm (MN)
Moderator variable: Privacy concern (PC)

	H1: Ascription of responsibility (AR) has a significant impact on personal norm among millennials
	β = -.016; t = 2.657, p < 0.01
	Confirmed

	[bookmark: _Hlk114671611]H2: Awareness of consequences (AC) has a significant impact on personal norm among millennials
	β = .078; t = 1.978, p < 0.01
	Confirmed

	H3: Moral Norm (MN) has a significant impact on personal norm among millennials 
	β = .649; t = 14.460, p < 0.001
	Confirmed

	H4: Personal Norm has a significant impact on intentions towards EWR behavior among millennials
	β = .309; t = 12.184, p < 0.001
	Confirmed

	H5: Privacy concern (PC) has a significant impact on intentions towards EWR behavior among millennials
	β = .317; t = 9.378, p < 0.001
	Confirmed

	H6: Ascription of responsibility (AR) has a significant impact on intentions towards EWR behavior among millennials
	β = .024; t = 1.992, p < 0.01
	Confirmed

	H7: Awareness of consequences (AC) has a significant impact on intentions towards EWR behavior among millennials
	β = .322; t = 6.951, p < 0.001
	Confirmed

	H8: Moral Norm (MN) has a significant impact on intentions towards EWR behavior among millennials
	β = -.016; t = 2.657, p < 0.01
	Confirmed

	H9: Personal norm mediates the relationship between ascription of responsibility (AR) and intentions towards EWR behavior among millennials
	β = .198, p < 0.001
	Confirmed

	H0: personal norm mediates the relationship between awareness of consequences (AC) and intentions towards EWR behavior among millennials
	β = .206, p < 0.001
	Confirmed

	H11: Personal norm mediate the relationship between privacy concern (PN) and intentions towards EWR behavior among millennials
	β = .025, p < 0.001
	Confirmed

	[bookmark: _Hlk116318333]H12: Privacy concern (PN) moderate the relationship between ascription of responsibility (AR) personal norm towards EWR behavior among millennials
	β = .317, p < 0.001
	Confirmed

	H13: Privacy concern (PN) moderate the relationship between awareness of consequences and personal norm towards EWR behavior among millennials
	β = .317, p < 0.001
	Confirmed

	H14: Privacy concern (PN) moderate the relationship between moral norm and personal norm towards EWR behavior among millennials
	β = .317, p < 0.001
	Confirmed

	Extended PMT
Principal variables
Independent variables: Threat appraisal (TA; with severity, exposure, and vulnerability as antecedents), Coping appraisal (CA; with self-efficacy and collective response as antecedents), information/knowledge (modified to Information/knowledge about EWR (KEWR), and past habits (modified to habits (H))
Dependent/Mediator: Protection motivation (PM)
Dependent variable: Intent to adopt recommended response (modified to Intent to adopt EWR (AD))
Added variables.
Moderator/independent variable: Environment assessment (EA)

	H1: Threat appraisal (TA) has a significant impact on protection motivation (PM) among millennials
	β = .225; t = 4.327, p < 0.01
	Confirmed

	[bookmark: _Hlk114673852]H2: Coping appraisal (CA) has a significant impact on protection motivation (PM) among millennials
	β = .715; t = 8.126, p < 0.01
	Confirmed

	H3: Information/knowledge about EWR (KEWR) has a significant impact on protection motivation (PM) among millennials
	β = .036; t = 0.064, p < 0.05
	Confirmed

	H4: Protection motivation (PM) has a significant impact on intention to adopt EWR behavior (AD) among millennials
	β = .305; t = 7.029, p < 0.01
	Confirmed

	H5: Habits (H) have a significant impact on intention to adopt EWR behavior (AD) among millennials
	β = -.061; t = -3.419, p < 0.01
	Confirmed

	H6: Environmental assessment (EA) has a significant impact on intention to adopt EWR behavior (AD) among millennials
	β = -.306; t = -1.665, p < 0.01
	Confirmed

	H7: Threat Appraisal (TA) has a significant impact on intention to adopt EWR behavior (AD) among millennials
	β = .165; t = 3.104, p < 0.05
	Confirmed

	H8: Coping appraisal (CA) has a significant impact on intention to adopt EWR behavior (AD) among millennials
	β = .683; t = 2.288, p < 0.05
	Confirmed

	H9: Information/knowledge about EWR (KEWR) has a significant impact on intention to adopt EWR behavior (AD) among millennials
	β = .007; t = 0.055, p < 0.01
	Confirmed

	H10: Protection motivation (PM) mediates the relationship between threat appraisal (TA) and intention to adopt EWR behavior (AD) among millennials
	p < 0.001
	Confirmed

	H11: Protection motivation (PM) mediates the relationship between coping appraisal (CA) and intention to adopt EWR behavior (AD) among millennials
	p < 0.001
	Confirmed

	H12: Environment assessment (EA) moderates the relationship between protection motivation and intention to adopt EWR behavior (AD) among millennials
	p < 0.001
	Confirmed




[bookmark: _Toc127170372]CHAPTER 6
[bookmark: _Toc127170373]Summary and Conclusions 
" A society is defined not only by what it
creates, but by what it refuses to destroy." (John Sawhill)

[bookmark: _Toc127170374]6.0. Introduction.
    In the previous chapter, the analysis, results, and discussion of findings were presented. In section 5.1, the respondents’ characteristics were presented based on the sample size (N = 505), age, education, and household income. Section 5.2 was a presentation of the analysis, results, and discussion of findings related to the SEM outcomes of the extended TPB model and in line with the 15 hypotheses that were confirmed. Section 5.3 contained the analysis, results, and discussion of findings based on the extended NAT model and the 14 confirmed hypotheses. In section 5.4, the analysis, results, and discussion of findings of the extended PMT model were presented in line with the 12 confirmed hypotheses. The chapter summary was presented in section 5.5.
This chapter is about the study summary and conclusions that were arrived based on the findings of this research (refer to Chapter 5). This chapter commences with a study summary section in section 6.1. The conclusions of this study are in section 6.2 while the theoretical, practical, and methodological contributions of this study are in section 6.3. In section 6.4, the implications for theory, implications for practice, and societal implications are presented. Sections 6.5, 6.6, and 6.7 are about the research limitations, the suggestions for further research, and the summary of the chapter respectively.
[bookmark: _Toc127170375]6.1. Research Summary.
[bookmark: _Hlk114915500]      This study was prompted by the need to promote sustainable management of electronic waste. Increasing concerns about the environmental impact of human activities in the areas of consumption and disposal has prompted the need to consider sustainable consumption and disposal patterns in the quest to meet the needs of humanity, while preserving natural and human capital. In this perspective, the practice of sustainable principles will only be effective as long as it is capable of promoting changes in the consumption and disposal patterns of millennials.
       E-waste, generated by the disposal of old electronic equipment has been increasing rapidly. This is because the complex construction of electronic equipment, the manner in which it is disposed has major consequences for the environment and human beings. For instance, it is widely considered normal to dispose of this waste through traditional means such as landfills. However, this is causing dangerous chemicals to be released into the soil, which is being transferred to agriculture and livestock that humans in turn consume. Another challenge is driven by the fact that these goods are constructed from valuable materials that can be a source of income for some. Informal recyclers utilize dangerous and rudimentary techniques to gain access to these valuable materials which are hazardous to them and further degrade the environment.
ICT equipment such as laptops, tablets and mobile phone usage is increasing among the youth, who contribute significantly to ICT consumption and waste generation. Replacement reasons and disposal behavior of the youth is characterized by obsolescence; getting access to newer technology, and the latest features. Consequently, ICT related waste is mostly functioning making it desirable to swap, donate, sell as second hand to others or sent to collection points. The recycling of e-waste is a more constructive means to dispose of electronic goods and with minimal impact on both humans and the environment. This also supports the global initiative of sustainable consumption and production motivated by the United Nation’s Sustainable Development Goals (UNSDGs). Even though some countries such as the UAE, South Korea, and Japan have passed laws, regulations and policies regarding the recycling of e-waste, a further understanding of how to influence people to partake in such initiatives is fundamental to making them viable in the longer term.
       Adoption of EWR requires flows of waste from the generating points to guarantee the quality and quantity of reusable components and other resources. Millennials’ perception towards waste management practices and their intentions to engage in EWR practices have considerable influence on the sustainability of any waste management system. Through the lens of sustainable development, waste management hierarchy, extended producer responsibility, planned behavior, norm activation, and protection motivation theories, the purpose of the study was to examine the practices, analyze the drivers and barriers to electronic waste management practices among millennials. 
       The purpose of the study was to analyze the determinants of sustainable EWR intentions among millennials. The study was guided by the following research objectives:
1. [bookmark: _Hlk122618769]To examine the practices prevalent in EWR in UAE, and analyze the effect of environmental values, social norms, perceived behavioral control and EWR intentions.
2. To explore whether the factors influencing EWR intentions, environmental concern, personal norms, knowledge, awareness, responsibility, privacy concern, moral norms, attitude towards EWR positively influence the EWR behavioral intention of UAE’s millennials.
3. To investigate the extent to which threat appraisal and coping appraisal influence the e-waste protection motivation and EWR behavioral intention of UAE millennials. 
4. To examine the role of past recycling experience and habits on the EWR intention of UAE’s millennials.
5. To examine the interacting role, mediation and moderation role of behavioral control factors on the relationship between EWR intention and adoption.
A cross-sectional, quantitative research using a survey to collect data from UAE millennials was performed. Three extended frameworks based on the TPB, NAT, and PMT models were tested based on corresponding sets of hypotheses. Data were coded in SPSS where descriptive statistics, exploratory factor analysis, reliability statistics were also performed. Hypotheses testing performed using SmartPLS V3.
With respect of the first objective, environmental values, social norms, and perceived behavioral control were found to influence EWR intentions positively in most instances whereas EWR intentions were found to wield positive effect on adoption of EWR behavior. The findings of this first objective were distributed across multiple hypotheses across the three extended models that were tested. For instance, the confirmation of H10 and H15 under the extended TPB model revealed the effect of environmental concern, which could be equated to an environmental value, had significant, direct and positive effect on both EWR behavioral intention and adoption. In addition, the significant mediation and moderation effect of environment assessment in the relationship between protection motivation and intent to adopt EWR that was realized following the confirmation of H10, H11, and H12 under the extended PMT model also supported the view that environmental values were instrumental in driving EWR behavior intention and adoption.
Concerning the second objective, the findings of this research confirmed that environmental concern, personal norms, knowledge, awareness, responsibility, privacy concern, moral norms, attitude towards EWR positively influence the EWR behavioral intention of UAE’s millennials. As was the case with the first objective, all three extended models of TPB, NAT, and PMT were useful in achieving this objective through the various hypotheses that were confirmed under the respective models. For instance, under the extended TPB model, environmental concern registered a significant, direct, and positive impact on EWR behavior adoption (H10) while attitude had a positive and direct effect on both EWR behavioral intention (H1) and adoption of EWR behavior (H5). From the extended NAT model, the hypotheses confirming the direct, positive effect of personal norm (H4), privacy concern (H5), ascription of responsibility (H6), awareness of consequences (H7), and moral norm (H8) on EWR behavioral intention all contributed to the second objective of this research by addressing the effects of personal norms, awareness, privacy concern, responsibility, and moral norm on EWR behavioral intention among UAE millennials. For the extended PMT model, the contribution to the second objective was in terms of confirming the significant positive effect of information/knowledge on intent to adopt EWR (H9).
In accordance with the third research objective, the investigation of the extent to which threat appraisal and coping appraisal influence the e-waste protection motivation and EWR behavioral intention of UAE millennials in line with the achievement of the third objective was confirmed through the extended PMT model. Firstly, H7 of the extended PMT model was confirmed to indicate that threat appraisal had a significant positive effect on intent to adopt EWR. Secondly, H8 led to the confirmation of coping appraisal as a significant, positive and direct influencer of intent to adopt EWR behavior.
The fourth research objective was about examining the role played by past recycling experience and habits on the EWR intention of UAE millennials. The findings pertaining to this fourth objective were obtained from the extended PMT model. Habits were used to represent EWR recycling experience and habits in the model and the SEM results showed that, indeed, habits play a significant role in influencing the intent of UAE millennials to adopt EWR based on H5. However, the specific role of habits on EWR intention of UAE millennials based on the findings of this research shows that such recycling experiences and habits trigger a negative effect on intent to adopt EWR.
Finally, objective 5 was on the interacting role, mediation and moderation role of behavioral control factors on the relationship between EWR intention and adoption. The findings that culminated in the achievement of this objective were obtained from the confirmation of various hypotheses from the extended TPB, NAT, and PMT models. For instance, environmental concern was found to be a significant moderator of the strength of the effect of EWR behavioral intention and adoption (H15) under the extended TPB model. From the extended NAT model, personal norm was found to mediate the effect of ascription of responsibility (H9), awareness of consequences (H10), and privacy concern (H11) on EWR behavioral intention. Similarly, under the extended PMT model, environment assessment was confirmed to be a significant moderator of the strength of the effect of protection motivation on intent to adopt EWR by UAE millennials (H12).
[bookmark: _Toc127170376]6.2. Conclusions.
[bookmark: _Hlk120912604]The perception and adoption of EWR intentions of millennials during the end-of-life stages of their electronic possessions have implications for the success of e-waste recovery and recycling programs. E-waste is perceived as largely unwanted and discarded electronic and electrical equipment, which are usually abandoned, consciously stored, buried, donated or sold as scrap or for reuse. This study conducted a questionnaire-based survey to explore factors affecting millennials’ EWR intentions of obsolete e-waste in the UAE. The survey results revealed that just 10% of total respondents chose to recycle their last obsolete e-waste through various formal recycling channels. It is inspiring to find that the participation rate of recycling in UAE is less, which may attribute to the shortage of various formal recycling channels. Analysis on the determinants of millennials’ EWR intentions suggested that recycling attitude, perceived behavioral control, subjective norm, moral norm, and environmental concern all have a positive influence on intention and adoption of EWR behavior. The negative effect of recycling habits on intent to adopt EWR behavior opposed the researcher’s initial intuitive feelings and the findings reported in previous studies (Aboelmaged, 2021; Islam et al., 2021).
[bookmark: _Hlk120912793]Millennials are becoming aware of the negative environmental and health implications of the increasing consumption of electronic products. However, the increasing awareness and the hazardous nature of the waste generated does not seemingly influence how they managed the waste. Increased income has been associated with higher consumption of electronic and electrical equipment, and higher generation of e-waste as a consequence. Also, increasing income propels people to seek out knowledge and ways to minimize millennial’s environmental impact of waste generation. Although one would generally expect that young adults, due to higher participation in social media and increased access to information, will show higher awareness, youth in the middle-age category showed higher awareness of e-waste probably because most of the people in this category are described as working-class or as an economically active population.
Also, the psychological ownership perspective was brought to the fore in the findings given that behavior and its antecedents such as attitudes, subjective norm, habits, threat appraisal, coping appraisal, and protection motivation are all rooted in psychology (Canova et al., 2020; Jiang et al., 2018; Khan et al., 2019). Largely overlooked in extant literature (Kumar, 2019; Liu et al., 2019; Zhang et al., 2019) the psychological aspect of the human-object relationship has been mainly focused on millennials’ perception and management practices of their e-waste until now. Preference for keeping or selling reflects the sentimental and instrumental attachment to electronic possessions. Enduring emotional bonds causes consumers to protect their possessions against damage, theft, and become anxious when physically separated from one’s possessions. Also, most respondents in this study preferred selling their e-waste as scrap. This is an indication that millennials generally will not pay for their e-waste to be recycled. Further, the findings of this research suggest that e-waste management policies should consider a reusable electronic products buyback scheme. 
EWR intentions of millennials to engage in proper EWR was less than actual sustainable e-waste management. Thus, a clear gap between intention and actual behavior exists. The determinants of EWR intentions were environmental values and injunctive norms. Perceived behavioral control and descriptive norms were not significant determinants. Comparatively, environmental values recorded the highest effect on EWR intentions. While EWR intentions was not significant predictor of sustainable e-waste management behavior, perceived control over recycling, privacy concern, as represented in the extending TPB model in this study, and facilitating conditions were the major influencers of sustainable EWR behavior.
Analysis of the intention-behavior gap shows that the effect of EWR intentions on adoption and sustenance of pro-EWR behavior was significant when the relationship was transmitted through actual control over behavior. In other words, intentions cause one to seek procedures, appropriate information and the required skill to engage in the desired behavior. Control over behavior is described as the ease with which one can sort its millennials waste, reduce where necessary and engage in appropriate sustainable EWR. Since intentions did directly influence sustainable adoption in this context, the finding agrees the assumption of the theory of planned behavior. The finding supported the argument that the transition from intentions to actual behavior interacts with an individuals’ control beliefs and environmental factors. The three extended theoretical models are relevant for understanding the intention-behavior relationship toward e-waste among UAE millennials. 
[bookmark: _Hlk114916542]Overall, this study contributes to the understanding of the role of millennials in the e-waste value chain and electronic waste management in UAE. Efforts towards the development of a sustainable solid waste management system require a better understanding of management practices, perception and factors that will motivate millennials to improve upon the current system of managing their e-waste. Finally, based on the findings, the study reveals the key actors in sustainable waste management to include consumers, society, firms, and government. This would create synergy in approaching the involvement of millennials as key actors in EWR from multiple angles such as consumer action on EWR, societal influences through subjective norm and shaping of attitudes, provision of longer life and recyclable electronic and electrical products by firms, and development and enforcement of favorable incentive/reward mechanisms, policies, regulations, and legislations by the government to encourage millennials’ involvement in EWR. Environmental values and perceived control over behavior are individual characteristics. 
[bookmark: _Toc127170377]6.3. Contribution of the Research.
The study contributes to theory, policy and methods. To illustrate this comprehensively, this section has been divided into three subjections. Respectively, the three sections cover the theoretical, practical, and methodological contributions of this study.
[bookmark: _Toc127170378]6.3.1. Theoretical Contributions.
[bookmark: _Hlk116068528]First, this study extends the TPB application in waste management by exploring the significance of environmental concern, incentives (financial/nonfinancial) and environmental values. In previous research EWR intention and behavior based on extended TPB, researchers (Aboelmaged, 2021; Arain et al., 2020; Kumar, 2019) where researchers employed extended versions of the TPB, only Arain et al., (2020) considered the potential role played by incentives in influencing intention to recycle. Even then, the potential effect of incentives on intention to recycle was not tested using any inferential statistics. Instead, it was presented descriptively based on its importance to the respondents. However, in the current research’s extended TPB model, incentives were modelled as one of the predictors of EWR intention thereby contributing to extant theory and practice about the extent to which the use of incentives could enhance intention to recycle e-waste among UAE millennials.
Literature (Afroz et al., 2017; Asadi et al., 2021; Borusiak et al., 2020; Khan et al., 2019; Sharma et al., 2020) shows that environmental concern is a significant predictor of recycling behavior. However, the current research introduces environmental concern as a potential moderator of the strength of the relationship between EWR behavioral intention and actual EWR behavior. Given that millennials have marked concern for the environment in general, the expectation that their level of concern for the environment would potentially enhance their transitioning from just intention to undertake EWR and actually recycle e-waste. Since this hypothesis (H10) was confirmed under the extended TPB, this demonstrates that inculcating genuine concern for the environment among UAE millennials is vital in bridging the gap between EWR intention and actual behavior.
Second, this study contributes to theory by providing empirical evidence about the importance of privacy concern in understanding EWR behavioral intentions and adoption. Dhir et al., (2021) portrayed privacy issues related to e-waste recycling as an inhibiting risk barrier. Zhang et al., (2021) found privacy concern to have direct effect positive effect on formal recycling intention. The current research model makes two novel contributions from the privacy concern perspective. First, it postulates that privacy concern over EWR has an effect on personal norm. Second, the current research makes a novel contribution to extant literature by postulating that personal norm mediates the effect of privacy concerns on EWR intention among UAE millennials.
Finally, the only study where environment assessment was included was in Dhir et al., (2021) and it was found to moderate the relationship between reasons for EWR and intentions for EWR. In the current research, novelty is introduced through this model by including environment assessment as a moderator of the relationship between protection motivation and EWR behavioral intentions of UAE millennials. This supposition is novel to EWR research and has the potential to advance the application of the PMT theory in understanding recycling behavioral intention.
[bookmark: _Toc127170379]6.3.2. Practical Contributions.
The development and testing of the extended TPB, NAT, and PMT models and their respective outcomes provide an avenue through which electronic firms, government, and other EWR actors can better understand the UAE millennial within the perspective of EWR recycling. With the millennial population likely being the largest consumer base for electrical and electronic goods and, especially technological gadgets and devices, understanding their behavioral intentions towards EWR is vital for the UAE to address the growing e-waste challenge. In conclusion, these extended TPB, NAT, and PMT models particularly target the “new” ethical consumer who deliberately makes consumption choices based on their moral and personal conviction (Amirmokhtar, Radi & Shokouhyar, 2021a). With this, it responds to the recent shift from a selfish to an ethical consumer (Adanu, 2020b), as the model especially highlights the importance of factors that are perceived as morally appropriate rather than those stemming from individuals’ self-interest.
The findings of this research have practical implications on understanding the role of PCB in enhancing EWR among the operations of e-waste management companies in the UAE and, especially, Enviroserve, which is the only integrated facility for EWR in Africa and the Middle East and domiciled in the UAE. The Enviroserve network is divided into three tiers where Tier 1 areas are those that Enviroserve services directly, Tier II are those that Enviroserve services in partnership with other partners, and Tier III are remote or difficult locations where Enviroserve works with approved and audited subcontractors (Enviroserve, 2022). The findings of this research point to the significance of PCB in predicting EWR behavioral intention and adoption and this covers such aspects as convenience and ease of accessing formal EWR facilities. Thus, the findings this research underscore the importance of Enviroserve expanding its scope and enhancing the capacity of its Tier II and Tier III partners and subcontractors to ensure that formal recycling facilities are more accessible and within reach of the UAE residents. This can be achieved, for instance, by expanding the coverage scope of the Enviroserve Green Truck, which is a subscription-based weekly household waste collection system for all recyclable items (Enviroserve, 2022), to reach more Tier II and Tier III households. This would enhance the PCB of UAE millennials and their households to potentially increase their willingness to engage in EWR.
The findings of this study reiterated the significance of personal norm as the most influential predictor of norm-oriented behavior as postulated in the original NAT. Given that personal norm constitutes an internalized norm that results from self-expectations concerning morally appropriate behavior that is motivated intrinsically (Schwartz, 1977), it denotes practical relevance for local municipalities in the UAE to encourage and enforce moral norm through campaigns and education systems to improve the EWR practice at the household level. The importance of working around enhancing personal norm among the UAE millennials from household level can also be backed up by incentives (financial/nonfinancial), which were also found to be significant in influencing EWR behavioral intention and adoption. Such campaigns, education, and incentivization would sustain the practice of EWR-related behavior as an internalized norm on an ongoing basis.
[bookmark: _Toc127170380]6.3.3 Methodological Contribution
To the best knowledge of the researcher, the current study was among the pioneer to test multiple behavioral theories that are rooted in psychology using PLS-SEM and based on multiple factor analysis. In previous literature (Aboelmaged, 2021; Arain et al., 2020; Deyshappriya & Kumari, 2019; Kumar, 2019) used only a single model to investigate and explain behavioral intention. While such studies may have achieved comparatively higher precision than the current study in terms of addressing a small number of factors and fewer hypotheses, the current study provides greater robustness and demonstrates the methodological approaches and techniques that can be employed to investigate one principal issue (EWR behavior) using multiple models. The current study also contributes to the growing body of methodologies for studying EWR behavior by demonstrating the application of PLS-SEM as a way of modeling both behavioral intention and behavior adoption albeit from an EWR perspective. 
[bookmark: _Toc127170381][bookmark: _Hlk120988546]6.4. Implications of the Research.
[bookmark: _Toc127170382]6.4.1. Implications for Theory.
Millennials are savvy, both being digitally-connected to information and one another, yet they are not as independent as previous generations. They thrive on social-connectedness, a sense of belonging, relationships and approval from peers and authority figures. These personal relationships have been instrumental in creating a generation of capable, confident individuals, but who also seek affirmation and individualistic recognition. In order to understand their value orientation with regards to sustainable attitudes and behaviors, it is important to theorize the effect of peer narratives in closing the intention-adoption gap. Further there are implications for theory in understanding validation and recognition drivers for UAE millennials with regard to environmental sustainability from the perspective of EWR. By employing multiple theories and constructs towards understanding EWR behavioral intention and behavior adoption of millennials, this has the implication of the fact that explaining millennial behavioral intention and behavior adoption is multi-theoretical, multifaceted, and multi-construct phenomenon.
[bookmark: _Toc127170383]6.4.2. Implications for Practice.
This study shows that the current system of e-waste management is characterized by unsustainable processing techniques, open dumping, and unregulated landfilling. This can be explained by the fact that a majority of the respondents (about 86%) either kept e-waste at home or discarded it as trash. This speaks to the inefficiency of the existing e-waste management system in the UAE. Given that waste management behaviors have a considerable impact on natural and human capital, it is important to develop new ways of thinking and behavioral change along the e-waste value chain. Emphasis on millennials as key stakeholders suggests that any sustainable adoption of EWR must give priority to their needs, expectations and interests.
Although millennials’ awareness of environmental issues and recycling programs is said to be greater than that of other generations, millennials are also paradoxically less apt to take action without being incentivized or being convinced to do so. Trade-in programs or rebates at the point of purchase (POP) for new devices would encourage recycling or safe disposal of electronic devices. When POP is not an option, mail-in programs where they can easily access pre-paid envelopes or convenient drop boxes in places often visited by millennials could be successful in facilitating behavioral change.
Based on verified hypotheses, several suggestions aiming to intervene model variables (i.e., individuals’ psychological characteristics) by changing external situational factors of formal recycling, can be proposed to stimulate millennials’ EWR behavior. Programs and initiatives centered on circular economy gains can influence behaviors toward environmental protection. This view is informed by the significant, positive effect that incentives (both financial and nonfinancial) had on EWR behavioral intentions and adoption of EWR behavior. This study could also be a key resource for universities and institutions of higher learning to formulate more focused target on the component variables of NAT. First, there should be a study differentiating the effects and interaction of NAT variables between students from different universities and institutions of higher learning. This would inform recommendations about the variables that would need to be improved in a particular university and institution of higher learning. These improvements could be applied by integrating NAT variables in their learning plan, university regulation, and curriculum as a whole. For instance, teachers could use prompts explaining the consequences of single-use e-waste thus supporting the development of awareness of consequences, while the school is establishing the e-waste segregation policy as what green schools already implemented. Students could also be taught to be responsible to their consumption of e-waste by giving them projects to note down their e-waste. Universities could facilitate by providing a template form with illustration to pique their students’ interest as what has been done in the construction of measurement instruments in this research (Zhang et al., 2019). Thus, their sense of responsibility in relation to ascription of responsibility variable could be developed further.
Considering the effect of recycling attitude and subjective norm on millennials’ EWR intention, the government should create a positive social atmosphere for participation in formal recycling through multiple media channels, such as local newspaper, subway advertising, and mobile popular social media platform. The publicity content should emphasize the benefits of formal recycling and provide detailed information on the proper ways to recycle waste phones. Creation of awareness especially on the consequences of e-waste among UAE millennials would likely enhance their intention to engage in EWR behavior and steer adoption of EWR behavior given the findings that informed the confirmation of H7 under the extended NAT model.
Stern (2000) suggested that environmental behavior is influenced by personal attitudes, contextual forces, capabilities, and habits or routines. This study suggests that there are four major types of intervention, which include (a) religious or moral approaches targeted at individuals’ values, (b) education focused on altering attitudes through information, (c) material incentives aimed toward changing behavior, and (d) community management initiatives that establish common rules and expectations. Stern (2000) suggested that because environmentally significant behavior is complex, it requires multidimensional approaches that specifically target the behavior that should change within its specific context. Therefore, another implication for practice calls for the integration of the right communicators (such as social media outlets) and influencers to disseminate the narrative to millennial consumers.
Additionally, this study evidenced that financial incentives play a vital role in enhancing UAE millennials’ EWR behavioral intention and the adoption of EWR behavior. Thus, retailers should reconsider the established concept of providing voucher as it is also often perceived as inconsistent with corporate sustainability goals. To avoid latter, incentives should not stress an economic but ecological benefit. Varying nonfinancial, environmental incentives such as flower seeds or quotes could be offered that keep consumers curious and furthermore appreciate their participation. Furthermore, as this study found that personal norm is a significant mediator in the effect on EWR behavioral intention based on the extended TPB model, e-waste retailers should increase incentives that stem from social groups as these help consumers to develop a feeling of moral obligation, resulting in the development of a favorable attitude towards EWR. Particularly, retailers could use celebrities that are most likely to be associated with ethical behavior to enhance favorable synergy effects and, thus, evoke pro-environmental behavioral change.
From a business perspective, a take-back management model where customers can exchange near-obsolete or obsolete electronic and electrical equipment with newer ones at a subsidized cost than they would get it if they were not exchanging it with older electronic and electrical equipment could be a successful strategy to reclaim electronical products after use. Herewith, business actors could respond to the EWR regulations and guidelines in the UAE by providing take-back options for electronical waste. In this manner, larger quantities of waste can be collected and herewith, the recycling industry can be stimulated, as recycling centers will benefit from economies of scale resulting in a decrease in recycling costs (Wang et al., 2019).
The gap between intentions and behaviors provides an opportunity for businesses and government to initiate actions that could reduce the barriers to desirable behaviors. In the review, experience, awareness creation campaigns are some of the key factors to minimize the gap between intentions and behavior. In any case, the findings in the extended PMT model showed that an increase in information/knowledge about EWR had a significant positive effect on both UAE millennials’ motivation to engage in EWR and their intent to adopt EWR behavior.
Given the positive effect of moral norm and information/knowledge on recycling intention, education can play an important role in enhancing this construct. On one hand, since the UAE holds a relatively large share of college and university students with most millennials covered in this study being university graduates, it can make full use of the advantage in higher education to help students develop a sense of moral responsibility towards EWR such as disposing off old or obsolete electronic and electrical equipment in formal recycling facilities as opposed to dumping it in open dumpsites as trash. This is important because most university college students are likely to be the biggest consumers of electronic devices given their tech savviness (Benabdellah et al., 2021). On the other hand, primary education (and even household education) e.g., about the importance of EWR, can play a role in moral cultivation for medium-long term interventions.
Government institutions and producers must collectively implement regulations and incentivized programs that will drive e-waste management among millennials. Notable suggestions to be considered include further psychometric development on the measurement of variables and practical usage in UAE schools’ curriculum. An example would be to test psychometric properties for determining the characteristics or components of effective education that could contribute to change of behavior. Better measurement with multiple try-outs should be implemented to ensure better psychometric properties of measurements’ validity, reliability, and overall quality. For example, conducting psychometric tests for the questionnaire items and running it through multiple pilot studies before rolling it out in a full study could help determine whether using 5-point Likert scales would generate better and more reliable findings than 7-point Likert scales. 
[bookmark: _Hlk120915610]As perceived behavioral control registered a positive effect on millennials ‘recycling intention, further efforts are required to increase the availability of formal recycling channels. First, the spatial distribution of recycling facilities can be optimized in the UAE with attention to the urbanized nature of the country. Second, to further improve the formal recycling rate of obsolete mobile phones, the convenience of formal recycling channels in all areas of the should be improved.
Based on the direct and moderating effect of privacy concern, as well as an anticipated enhanced privacy concern of millennials in future, formal recycling channels should put more emphasis on the protection of millennials’ privacy. This can be achieved by, for example, assuring those who dispose of their electronic and electrical gadgets to the formal recycling channels that no information would be retrieved or traced to them thereby eliminating the risk of jeopardizing their privacy. On the one hand, it is important to establish certification standards for secure data erasure (e.g., by the government or third-party organization), and regulate companies recycling processes according to these standards. Formal recycling companies should try to consolidate their credible images by improving their publicity, opening their privacy protection policies and data erasure procedures, among others. These results on consumers’ privacy concerns also indicate that it is important to accelerate formal recycling as it is much harder to regulate the behaviors of informal recycling companies and gain consumers’ trust.
[bookmark: _Toc127170384]6.4.3. Societal Implications. 
As ineffective e-waste disposal behavior affects the society as a whole, individuals and companies are responsible for taking action inasmuch as interventions must also be targeted at macro scales. Thus, it is the government’s duty to make the society aware of EWR as a major way to conserve natural resources, to support and fund e-waste retailers and EWR to improve the environmental quality and thus consumers’ quality of life. Relevant government policy on institutionalization of EWR mechanisms as well as education and awareness creation about e-waste and its impacts on society may be more effective in this regard than fostering the reduction of consumption as a whole as latter is related to economic welfare. Redirecting financial resources through government agencies and structures such as ministries and the local governments and municipalities like the Government of Abu Dhabi and Dubai Municipality's Waste Management Departments to deal with a problem such as the surge in e-waste amounts does not impact GDP to the same extent as a reduction in consumption would do (Alao et al., 2020a). Here, EWR is a major way to work towards a more sustainable environment. Additionally, proper EWR behavior among the UAE citizens and residents would contribute to the local EWR industry in the UAE thereby creating more jobs and reducing the dependency on other countries to deal with e-waste in the country (Alam, 2020).
This study created value for the academic community in two different ways. Firstly, this study made the first attempt to map the perspectives of millennials towards EWR and identifying the factors associated with the practicalities of enhancing EWR behavioral intention and adoption from a multi-model perspective. Secondly, this study introduced and validated extended TPB, NAT, and PMT models to EWR discourse from the perspective of a selected age demographic in the Arab world. Herewith, this study gave call to the need for research on attitudes and intentions of Arab millennials towards e-waste and EWR.
[bookmark: _Toc127170385]6.5. Research Limitations.
This research was limited because of various circumstances, which were examined in the early stage of the study. One of the limitations stems from the application of quantitative research methods. Regardless of the many advantages quantitative methods offer, they lack interactivity between the researchers and the study’s participants. This hindered the assessment and explanation of emotional responses or other physical expressions of participants, which would have eventually enriched the content of the research (Cantone et al., 2022). For example, it was not possible to explain the rationale behind the negative relationship between recycling habits and intent to adopt EWR behavior, as envisaged in the extended PMT model. Furthermore, choosing a more accurate sample purposively by focusing on a specific geographical area would have delivered more accurate insights. That way, it would have also been more precise when considering the actual behavior instead of millennials intention to perform EWR. Both delimitations are reasoned by the strict scope of this study and the resulting limited time. Additionally, because EWR is a relatively new scheme yet in its maturing phase, examining the intention from consumers who are not yet aware of the scheme allowed us to get an overall impression of millennial’s interest in the concept.
Given the application of the nonprobability, nonpurposive convenience sampling technique to recruit the respondents, the study findings were based on a sample that was likely unrepresentative of the population of UAE. This would put to question outright generalization of the study findings to other GCC countries or to the larger Arab world. This was largely driven by the chosen sampling method, i.e., convenience sampling. A further limitation of the study is that the reliability of the constructs tested were questionable, as some of the Cronbach’s Alphas were borderline and not quite at the accepted level of ≥ 0.70 (Hair Jr. et al., 2017, 2022). PLS-SEM is also a large sample technique and small sample sizes may produce inconsistent conclusions (Hampson et al., 2021). As such, the data and findings of this study should be interpreted with caution. However, the composition of the sample despite being fairly distributed by gender and age group of millennials may not have been representative of the entire UAE. SEM is a large sample technique and small sample sizes may produce inconsistent conclusions (Huang et al., 2020), hence data should be interpreted with caution. 
The results of this research were based on snapshot data and would, at best, reflect the prevailing situation at the time of the data collection. Yet, such situations could change as would the perceptions and behavioral tendencies of millennials towards and about e-waste and EWR, environmental concern, environmental assessment, habits, attitudes, subjective norm, perceived behavioral control, threat appraisal, coping appraisal, and EWR information/knowledge with time. This is a limitation given that Ajzen (1985) stated that intentions can change over time by new information affecting the decision-making process and continuous changing of norms in society. Therefore, decision-makers and policymakers should be cautious when making long term decisions or developing long-term policies based solely on the results of this study, as they would require consistent checking in future societies.
The TPB is expected to result in higher quality responses when respondents do not receive any benefits, or are not in any way obliged to participate, when completing the questionnaire (Ajzen, 2011b). Therefore, when creating the questionnaire in this study, the number of questions was reduced to a minimum yet reasonable level as a smaller questionnaire was likely to take less effort to complete, and to yield more responses. An implication arising from this method is the degrading of the predictive power of the subjective norms, as the predictive power of SN is expected to drop sharply when this parameter is not properly addressed (D. Chen et al., 2020d). Future studies should address subjective norm into their research more properly and profoundly to further exclude social norm as an influencer of consumer behavior, or to reintroduce this parameter in the behavioral models. Altogether, delimitation measures were instituted in this research to address the limitations. Thus, above limitations did not restrain our study from gathering novel insights as well as perspectives on the concept of EWR which enrich both existing as well as future research.
[bookmark: _Toc127170386]6.6. Suggestions for Further Research.
Future research that tracks a group of millennials over a period would be a consideration for future research and yield a more comprehensive understanding of developmental changes and environmental stewardship with respect to EWR behavioral intention and adoption. Additionally, research that studies a broader or another population besides millennials, including those that are at the higher end of the age gap could yield comparative results to the current study and help determine the role that age could potentially play in understanding EWR behavioral intention and adoption. Future research might also analyze EWR from an integrated model perspective based on the three extended models that were developed and tested in this study to inform better understanding of how and what variables interact to positively close the intention-adoption gap and elicit positive EWR responses among millennials.
From the theoretical perspective, the research demonstrates the effects of privacy concern on millennials’ EWR intention, thereby giving a more comprehensive understanding of EWR behavior. Despite the useful results and implications, several aspects need to be addressed in future. On one hand, the findings of the study in the UAE may or may not be generalized in other areas. It is necessary to verify the model in other regions or the whole Gulf Corporate Countries (GCC). On the other hand, study focused on the millennials’ EWR intention instead of actual recycling behavior because behavioral intention can immediately determine the actual behavior (Ajzen, 2011). However, there is still a gap between behavioral intention and actual behavior (Muniandy and Anuar, 2020). Thus, to achieve a sustainable waste management (Awasthi et al., 2021; Alao et al., 2021), the determinants of individuals’ actual recycling behaviors should be further explored in future studies.
In order to elicit a positive response and ultimately change the behaviors of a generation, it is important to understand the inherent personality characteristics that will prompt positive action. Millennials are tech savvy, both being digitally-connected to information and to one another, yet they are not as independent as previous generations (Benabdellah et al., 2021; Bulut et al., 2021; Ganak et al., 2020; Masud et al., 2021; Ramzan et al., 2020). They thrive on social-connectedness, a sense of belonging, relationships and approval from peers and authority figures (Benabdellah et al., 2021). These personal relationships have been instrumental in creating a generation of capable, confident individuals, but who also seek affirmation and individualistic recognition. In order to understand their value orientation with regards to sustainable attitudes and behaviors, it is important to theorize the effect of peer narratives in closing the value action gap. Furthermore, there are implications for theory in understanding validation and recognition drivers for millennials with regard to environmental sustainability. 
Also due to the quantitative nature of the study, EWR intentions was based on self-reports. Future studies may adopt other data collection methods to validate self-reported behaviors including, but not limited to, interviews and observations. In addition, future research may take a longitudinal approach where data are collected from the same population sample over time in order to track change in behavior following interventions. Also, future research could be conducted to cover specific classes of electronic devices that generate e-waste and are common among UAE millennials such as mobile phones, tablets/iPads, and personal computers. This would cover a specific range of electrical and electronic devices, providing vital information for policy makers.
A key suggestion for future research is to use a probability, random sampling method to recruit a more representative sample. Such would make the findings of future research more generalizable. Although the TPB, NAT, and PMT are well-established frameworks, other researchers may want to add additional behavioral factors/variables to the models in order to gain further insight into the drivers of behavioral influences on EWR. The extension of these three models to study UAE millennials and the achievement of the study objectives is an indication that more robust models based on extant models can be effective in developing deeper insights about recycling behavioral intentions and adoption of those behaviors across multiple populations. The generalizability of such study findings would be dependent upon rigorous recruitment of a representative sample.
There are still vast areas to be discovered on the interpretation of TPB, NAT, and PMT. Next study should compare the goodness of fit for different model interpretation or an integration of them, especially in the educational context. This would be best to find out which model interpretation to be applied in different contexts. Future studies should also research other models which could also explain EWR intentions on millennials. Some examples could be the utilization of value-belief-norm (VBN) model (Ananno et al., 2021), or incorporating variables which previously have not been integrated to such models such as nature relatedness (Al Bloushi et al., 2020a) which is also mentioned as one of the challenges faced in developing EWR intentions  (M. Aboelmaged, 2021f).
As this study clearly identified which recycling behavioral factors/variables are priority to millennials, future research should address these factors specifically with more in-depth analysis such as how and why the factors/variables interact as to predict or influence EWR behavioral intention and adoption. Based on this, researchers could develop models about the enablers and/or impeders of EWR adoption among millennials and other populations across different regions of the world. This would likely result in furthering discourse and understanding about how to interest more populations in engaging in EWR thereby potentially contributing to the reduction of unrecycled e-waste. These future studies could use the extended TPB, extended NAT, and extended PMT frameworks that were proposed and tested in this study either together or in isolation as was the case in this study. As this study created a foundation for further research on millennial behavior within the context of EWR, the proposed frameworks could be used to address EWR challenges in other regions and populations for comparison of whether the effect of the factors/variables would still apply in cultural, economic, and social settings that are different from those of the UAE. For instance, it may be found that incentives/rewards may not be as vital in driving EWR behavior intention and adoption in cultures where care for the environment is an inherent cultural aspect, as they have been found to be in this research.
It is suggested that future studies examine the relationships proposed in the 3R (Reuse, Refurbish, and Recycle) model statistically, on a much larger, more representative sample to determine both the relationships strengths and validity. This would not only help with validating the relationships that have been suggested to exist in the 3R model but also overcome some of the current studies limitations in being able to confidently generalize the results to the wider population.
[bookmark: _Toc127170387]6.7. Chapter Summary.
The purpose of this chapter was to draw the entire research to a conclusion. A brief recap of the overall study and the summary of key findings in line with study objectives and integrating the corresponding research hypotheses was presented in section 6.1. Section 6.2 presented the study conclusions based on the research objectives and hypotheses. In section 6.3, the contribution of this study to theory, practice, and methodology are presented. This study’s implications for theory, the implications for practice, and the societal implications were outlined in section 6.4. The research limitations and approaches to delimit them were presented in section 6.5. Finally, the suggestions for further research constituted section 6.6, which preceded the current section. Table 27 below presents a summary of this study’s key findings, contributions, implications, and limitations.
Table 27: Summary of Key Findings, Contributions, Implications, and Limitations of This Study.
	Key Findings Based on Study Objectives

	1. Environmental values, social norms, and perceived behavioral control influence EWR intentions of UAE millennials positively 

	2. Environmental concern, personal norms, knowledge, awareness, responsibility, privacy concern, moral norms, attitude towards EWR positively influence the EWR behavioral intention of UAE’s millennials

	3. Threat appraisal and coping appraisal influence the e-waste protection motivation and EWR behavioral intention of UAE millennials positively

	4. Habits play a significant, negative role in influencing the intent of UAE millennials to adopt EWR

	5. Behavioral control factors (such as environmental concern, personal norm, and environment assessment) play a significant interacting, mediation and moderation role on the relationship between EWR intention and adoption

	Contributions

	Theoretical Contributions

	1. Extends the TPB application in waste management by exploring the significance of environmental concern, incentives (financial/nonfinancial) and environmental values

	2. Introduces environmental concern as a potential moderator of the strength of the relationship between EWR behavioral intention and actual EWR behavior

	3. Demonstrates that privacy concern over EWR has a significant, positive effect on personal norm

	4. Shows that personal norm mediates the effect of privacy concerns on EWR intention among UAE millennials

	5. Demonstrates that environment assessment is a significant moderator of the relationship between protection motivation and EWR behavioral intentions of UAE millennials

	6. Advances the application of the PMT theory in understanding recycling behavioral intention

	Practical Contributions

	1. The development and testing of the extended TPB, NAT, and PMT models and their respective outcomes provide an avenue through which electronic firms, government, and other EWR actors can better understand the UAE millennial within the perspective of EWR recycling

	2. The extended TPB, NAT, and PMT models particularly target the “new” ethical consumer who deliberately makes consumption choices based on their moral and personal conviction

	3. The findings of this research have practical implications on understanding the role of PCB in enhancing EWR among the operations of e-waste management companies in the UAE and, especially, Enviroserve, to make formal recycling facilities more accessible and within reach of the UAE residents

	4. Local municipalities in the UAE to encourage and enforce moral norm through campaigns and education systems backed up by incentives (financial/nonfinancial) to improve and sustain the EWR behavior and adoption at the household level as an internalized norm on an ongoing basis

	Methodological Contributions

	1. Contributes to the growing body of methodologies for studying EWR behavior by demonstrating the application of PLS-SEM as a way of modeling both behavioral intention and behavior adoption albeit from an EWR perspective

	2. Provides a methodological avenue through which more researchers could replicate the current PLS-SEM approaches to studies about modeling behavioral intention and behavior adoption across multiple sectors

	Implications

	Implications for Theory

	1. It is important to theorize the effect of peer narratives in closing the intention-adoption gap in order to understand millennials’ value orientation with regards to sustainable attitudes and behaviors

	2. Explaining millennial behavioral intention and behavior adoption is multi-theoretical, multifaceted, and multi-construct phenomenon

	Implications for Practice

	1. Emphasis on millennials as key stakeholders suggests that any sustainable adoption of EWR must give priority to their needs, expectations and interests

	2. Programs and initiatives centered on circular economy gains can influence behaviors toward environmental protection. 

	3. Universities and institutions of higher learning to formulate more focused target on the component variables of NAT in their learning plan, university regulation, and curriculum as a whole

	4. The government should create a positive social atmosphere for participation in formal recycling through multiple media channels, such as local newspaper, subway advertising, and mobile popular social media platform

	5. Formal recycling channels should be instituted and put more emphasis on the protection of millennials’ privacy

	Societal Implications

	1. It is the government’s duty to make the society aware of EWR as a major way to conserve natural resources, to support and fund e-waste retailers and EWR to improve the environmental quality and thus consumers’ quality of life

	2. For the academic community:
a. mapped the perspectives of millennials towards EWR and identifying the factors associated with the practicalities of enhancing EWR behavioral intention and adoption from a multi-model perspective
b. introduced and validated extended TPB, NAT, and PMT models to EWR discourse from the perspective of a selected age demographic in the Arab world

	3. Gave call to the need for research on attitudes and intentions of Arab millennials towards e-waste and EWR

	Limitations

	1. Use of quantitative methods hindered the assessment and explanation of emotional responses or other physical expressions of participants, which would have eventually enriched the content of the research

	2. Application of the nonprobability, nonpurposive convenience sampling technique meant study findings were based on a sample that was likely unrepresentative of the population of UAE

	3. Limitation (2) above to question outright generalization of the study findings to other GCC countries or to the larger Arab world

	4. The reliability of the constructs tested were questionable, as some of the Cronbach’s Alphas were borderline and not quite at the accepted level of ≥ 0.70 (Hair Jr. et al., 2017, 2022)

	5. The results of this research were based on snapshot data and would, at best, reflect the prevailing situation at the time of the data collection

	6. When creating the questionnaire in this study, number of questions was reduced and this could have reduced the predictive power of the subjective norms in the extended TPB model
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A comparison of individuals using the Internet (% of population) in the UAE and the World for the Period 2005-2019

UAE	
2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	0.4	0.52	0.61	0.63	0.64	0.68	0.78	0.84999991499999994	0.88	0.90400000000000003	0.90500000000000003	0.90600007319999998	0.9481992253999999	0.98450001779999996	0.99149999980000003	Global	
2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	0.15700099325620734	0.17480657344498582	0.20408495407709065	0.23075286630508951	0.25489244301895381	0.28876499732868405	0.31253668456171768	0.34155671794853409	0.36324624535635153	0.3829630179066067	0.40908270531942542	0.43804667107562589	0.463167640279394	0.49907049325766861	0.56727389050672927	



GDP Per Capita (USD '000) and Annual E-waste Generation in Kilograms Per Inhabitant for the Year 2019 in MENA Countries

E-waste generated (kilograms per inhabitant)	
Oman	Qatar	UAE	Saudi Arabia	Bahrain	Kuwait	Iraq	Egypt	Algeria	Lebanon	Libya	Tunisia	Jordan	Morocco	Syria	Mauritania	Somalia	Sudan	Djibouti	Yemen (GDP data 2018)	Comoros Islands	25	24.9	24	22.4	22	21.4	11.7	10.8	10.5	10.3	8.3000000000000007	7.6	7.2	5.9	4.5999999999999996	2.5	2.4	2	1.9	1.3	0.8	GDP (USD Per Capita in Thousands)	

Oman	Qatar	UAE	Saudi Arabia	Bahrain	Kuwait	Iraq	Egypt	Algeria	Lebanon	Libya	Tunisia	Jordan	Morocco	Syria	Mauritania	Somalia	Sudan	Djibouti	Yemen (GDP data 2018)	Comoros Islands	17700.703490071399	62276.428694436538	42701.443045478234	23139.797980823747	23551.93008574039	32373.2511220507	5980.6269179797046	3019.0922834664611	3989.6682764523566	7578.1723680817076	7685.9481324831786	3574.6540241845405	4405.4871092939093	3235.0006604823802	1334.3705933329343	1743.3029009376776	419.39480767890984	610.927861513165	3414.9161775745961	758.1	1401.5423119681425	
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UAE ' s  Millennials '   Behavioural   Intention to Perform E - Waste  Recycling Towards E - Waste Management Sustainability: A  Combined TPB , NAT   and   PMT   Approach     Questionnaire   Participant Information   Dear Participant,     My name is  Badreya , a  DBA   student at the Abu Dhabi University. For the award of this  doctorate, I  am conducting a study whose  purpose is to investigate  E - w aste recycling  intentions  and b ehaviour  among   UAE   Millennials .  The objectives of this study are as follows:   1)   To develop and tes t an integrated theoretical model for explaining E - Waste recycling  behavior intentions towards E - Waste management sustainability in the UAE context   2)   To examine the relationship between the predictor variables and recycling behavior  intentions among UAE ’s   mi llennials   3)   To evaluate the levels of the predictor variables and recycling behavior intentions  among UAE's millennials   4)   To determine the prediction effect of independent variables on the e - waste  management sustainability among UAE's millennials.    5)   To assess p ast recycling experiences' mediating role between the relationship of  convenience and E - waste recycling behavior intentions   6)   To investigate the moderating effect of  behavior   on the predictor variables and E - waste recycling intentions among UAE's millennials     Your contribution is important and will be used for academic purposes only. Please be  assured that the information or responses that you will provide remain unnamed, mean ing  your answers will not be referred to you   or be traceable to you   in any   way.   All data will be  stored  under password protection  for  at least   five years   and only be accessed by the  researcher. To participate, you will be required to complete this question naire, which takes  between 25 and 30 minutes to complete. Kindly note that participation in this research is  voluntary and attracts no incentives.  This questionnaire is targeted at individuals who have  experience with E - waste and E - waste recycling within t he UAE and Saudi Arabia .   To  proceed, kindly take time to complete this questionnaire after giving your informed consent  by checking the box below.     I confirm that I have been provided with adequate information about this research and I  hereby give my informed consent to participate.   Screening Section   This section is designed to ensure that you meet the screening  criteria,   and you may be  disqualified  from proceeding with the questionnaire depending on your responses to any of  the screening questions.  Kindly respond to the following questions truthfully and honestly.   1.   Have you ever heard of “E - waste” before?     Yes       No   2.   Have you ever heard about “E - waste recycling” before?     Yes     No   3.   Do you have any electronic devices in your house that you no longer use?     Yes (One or Two)       Yes (a lot!)       No   4.   Have you ever gotten rid of any electronic devices   within the last one year ?  
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1.   Are you bothered by E - waste in our country today?     Yes, a lot!       Yes, but not that much     No, not at all!   SECTION  I:  DEMOGRAPHIC DATA   2.   How old are you (answer in years)?     18 - 21     22 - 30     31 - 40     3.   What  is your gender ?     Female       Male     Other (Indicate)             4.   What  is the highest education level you have completed?     Primary school       High school     College Diploma/Certificate       Undergraduate degree     Master’s   degree     PhD or equivalent     5.   What is your current employment status?     Unemployed     Student     O rdinary Employee     Mid - level manager     Top Management   6.   What is your monthly income?     3000$     8001$ - 15000$     15001$ -- 20000$     Over 20000$         7.   What is your preferred method for disposal of obsolete electronics?     Discarding as trash     Storing at home     Inf ormal recycling     Formal  recycling     Selling as second - hand     Giving to others     SECTION II:  E - WASTE RECYCLING  PLANNED BEHAVIOR     8.   K indly indicate the extent to which you agree or disagree with the following prompts  ( NOTE:  The scale has five options: “ Strongly disagree ”,   “D isagree ” ,  “N eutral ”,   “A gree ”  and   “Strongly agree” ).   a.   Recycling E - waste is everyone’s responsibility     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   b.   I believe  that my E - waste recycling behavior contributes a lot to a healthy  environment and society     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   c.   Recycling  e - waste makes me feel very satisfied     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   d.   I have a p ositive attitude and I feel good when I recycle electronic products     Strongly disagree     Disagree     Neutral     Agree     Strongl y agree   e.   E - waste recycling is easy and rewarding     Strongly disagree     Disagree     Neutral     Agree     Strongl y agree   f.   I feel angry if other people throw out E - waste incorrectly     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   g.   My  family , my  neighbours , and my community expect  me to recycle  E - waste      Strongly disagree     Disagree     Neutral     Agree     Strongly agree   h.   If my family, my  neighbours , and my community recycle E - waste, I will also do it     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   i.   Local media encourages me to participate in recycling e - waste     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   j.   If I did not choose a professional E - waste recycling channel, the government or  the community would impose punitive measures     Strongly disagree     Disagree     Neutral     Agree     Strongly agree  
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a.   E - waste recycling is convenient     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   b.   If I wante d to, I would not have problems in succeeding to recycle E - waste       Strongly disagree     Disagree     Neutral     Agree     Strongly agree   c.   I clearly know the location of the E - waste recycling point     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   d.   I am familiar with the materials accepted for recycling in the recycling facilities in  my area     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   e.   It is easy for me to find time to recycle E - waste     Strongly disagree     Disagree     Neutral     Agree     Strongly agree     SECTION III:  NORM ACTIVATION   2.   K indly indicate the extent to which you agree or disagree with the following prompts  ( NOTE:  The scale has  five options: “ Strongly disagree ”,   “D isagree ” ,  “N eutral ”,   “A gree ”  and   “Strongly agree” ).   a.   I am aware of the beneﬁts of recycling E - waste     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   b.   It is my responsibility to minimize E - waste     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   c.   I feel that people of my age jointly responsible for E - waste impacts on the  environment     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   d.   I believe that people of my age are partly responsible for environmental problems  potentially caused by E - waste     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   e.   Considering the adverse consequences of not participating in e - waste recycling, I  am willing to bear the transportation costs of the waste to the recycling network     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   f.   I would feel proud if I actively recycled my household e - waste       Strongly disagree     Disagree     Neutral     Agree     Strongly agree   g.   I feel I should not waste anything electronic if it could be  used again     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   h.   I would feel guilty if I did not recycle my household  e - waste     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   i.   Not recycling goes against my principles     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   j.   Discarding E - waste poses a serious threat to the environment     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   k.   Discarding e - waste can cause harm to human health       Strongly disagree     Disagree     Neutral     Agree     Strongly agree   l.   E - waste can be valuable as a resource and can be recycled into useful  material     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   m.   My E - waste recycling behavior creates a better  environment in my country for  future generations     Strongly disagree     Disagree     Neutral     Agree     Strongly agree  
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a.   Not  recycling e - waste can cause a waste of money     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   b.   I would feel guilty if I did not recycle my obsolete electronics     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   c.   It goes ag ainst my principles if I don’t recycle obsolete electronics     Strongly disagree     Disagree     Neutral     Agree     Strongly agree     SECTION IV:  THREAT  APPRAISAL  AND REASONS FOR E - WASTE  RECYCLING   2.   K indly indicate the extent to which you agree or disagree with the following prompts  ( NOTE:  The scale has five options:  “ Strongly disagree ” ,   “D isagree ” ,  “N eutral ”,   “A gree ”   and   “ Strongly agree ” ).   a.   Discarding E - waste untreated poses a severe threat to the environment     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   b.   People of my age are vulnerable to the risks of not recycling E - waste     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   c.   People of my age are exposed to the risks of not recycling E - waste     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   d.   I feel I can recycle my E - waste well in the current period     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   e.   I believe that my E - waste recycling behavior will improve in the near future     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   f.   I can’t tolerate my communication privacy in my electronic devices being leaked     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   g.   I can’t tolerate my information privacy in my electronic devices being leaked     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   h.   I am concerned that my privacy information may be leaked during further disposal  of obsolete electronic devices     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   i.   I am concerned that there will be a misuse of privacy information during disposal  of obsolete electronic devices     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   j.   Recycling   e - waste  reduces  the health hazards from electronic wastes     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   k.   Recycling   e - waste reduces the chances of accidental damage at home     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   l.   Using proper e - waste recycling  methods  protects the environment from toxic  chemicals     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   m.   Recycling   e - waste reduces the risk of polluting the environment       Strongly disagree     Disagree     Neutral     Agree     Strongly agree   n.   Recycling   E - waste cuts down the emission of greenhouse gases     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   o.   I fear that after the transfer of my electronic device for  recycling, the stored  information may be misused     Strongly disagree     Disagree     Neutral     Agree     Strongly agree  
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a.   I fear that my e lectronic device may be misused by the collection cent er     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   b.   I feel that the traffic expenses of e - waste recycling are high     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   c.   I feel that the handling charges of e - waste recycling are  high       Strongly disagree     Disagree     Neutral     Agree     Strongly agree   d.   In my opinion, e - waste recycling is often too complicated to be useful     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   e.   I have an image that e - waste recycling is difficult to  adopt     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   f.   In my opinion, it is not easy to find information on e - waste recycling      Strongly disagree     Disagree     Neutral     Agree     Strongly agree   g.   In my opinion, it is not easy to find an e - waste collection  centre       Strongly disagree     Disagree     Neutral     Agree     Strongly agree     SECTION V:  THE ROLE OF  INFORMATION/KNOWLEDGE, ENVIRONMENTAL  ASSESSMENT ,   ENVIRONMENTAL CONCERN, INCENTIVES,  SELF - RESILIENCE, PRIVACY CONCERN,  AND MORAL NORMS   2.   K indly  indicate the extent to which you agree or disagree with the following prompts  ( NOTE:  The scale has five options: “ Strongly disagree ”,   “D isagree ” ,  “N eutral ”,   “A gree ”  and   “Strongly agree” ).   a.   I have read newsletters, magazines or other publications written by  environmental  groups (EC1)     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   b.   I have signed a petition in support of protecting the environment (EC2)     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   c.   I have giv en money to an environmental group (EC3)     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   d.   I have ever boycotted or avoided buying the products of a company because I felt  that the compan y was harming the environment EC4)     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   e.   I know the items that can be recycled in E - waste recycling     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   f.   I know where to take my E - waste for recycling     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   g.   I understand the current E - waste collection scheme in my country     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   h.   I am aware that E - waste contains valuable metals     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   i.   I know how to dispose off E - waste safely     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   j.   I know about E - waste regulations in my country     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   k.   I am aware of the programs responsible for e - waste management in my country       Strongly disagree     Disagree     Neutral     Agree     Strongly agree   l.   I feel quite knowledgeable about the eco - friendly role of E - waste  recycling  
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  Strongly disagree     Disagree     Neutral     Agree     Strongly agree   a.   When compared to other people, I know a lot about the  eco - friendly role of E - waste recycling     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   b.   I am more likely to participate in E - waste recycling if it is linked to financial  incentives     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   c.   I am more likely to participate in E - waste recycling if it is linked to nonfinanci al  incentives     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   d.   If E - waste is not recycled in an environmentally friendly manner, it may  severely  impact the environment     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   e.   I have great concern for the  environment pollution     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   f.   My moral obligation towards the environmen t is very high     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   g.   I am concerned that the increasing levels of E - waste will be harmful to the  environment       Strongly disagree     Disagree     Neutral     Agree     Strongly agree   h.   The E - waste management situation in my  country has improved durin g  the last ten  years     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   i.   The environmental conditions in my country are deteriorating     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   j.   I enjoy well - preserved environments     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   k.   I appreciate the environment of my city/neighborhood     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   l.   I care about the impact of my habits on the environment of my city/neighborhood     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   m.   I enjoy being in my city/neighborhood more than any other city     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   n.   No other city/neighborhood can compare with my city/neighborhood     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   o.   My city/neighborhood is the best place     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   p.   I am very attached to my city/neighborhood     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   q.   My city/neighborhood means a lot to me     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   r.   I feel like my city/neighborhood is part of me     Strongly disagree     Disagree     Neutral     Agree     Strongly agree  
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SECTION VI: RECYCLING INTENTION AND BEHAVIOR   1.   K indly indicate the extent to  which you agree or disagree with the following prompts  ( NOTE:  The scale has five options: “ Strongly disagree ”,   “D isagree ” ,  “N eutral ”,   “A gree ”  and   “Strongly agree” ).   a.   I am willing to speak to my friends about appropriate modes of disposing of  electronic  equi pment       Strongly disagree     Disagree     Neutral     Agree     Strongly agree   b.   When I buy electronic products in the future, I intend to choose products that  pro mise to be recycled     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   c.   In the future, I  intend to   actively participate in e - waste recycling     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   d.   I  intend   to contact formal E - waste recycling organizations to deal with E - waste in  the future       Strongly disagree     Disagree     Neutral     Agree     Strongly agree   e.   I intend to tell my relatives about my E - waste recycling experiences       Strongly disagree     Disagree     Neutral     Agree     Strongly agree   f.   I dispose off my e - waste at appointed collection points       Strongly disagree     Disagree     Neutral     Agree     Strongly agree   g.   I tend to  choose recyclable electronic   products     Strongly disagree     Disagree     Neutral     Agree     Strongly agree   h.   I   actively participate in e - waste recycling     Strongly disagree     Disagree     Neutral     Agree     Strongly agree  
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