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Abstract: Electronic industry in the form of information and 

telecommunications technology and computer Internet 

networking has entered nearly every aspect of modern life, 

and is positively affecting human life even in the most 

remote areas of the developing countries. The result is 

increased large quantities of waste electrical and electronic 

equipment (WEEE) or (e-waste). E-waste is one of the 

emerging problems in developed and developing countries 

worldwide. Its toxic emissions mixed with soil and air and 

causing harmful effects to the entire universe either directly 

or indirectly. Direct impacts include release of acids, toxic 

compounds including heavy metals, carcinogenic chemicals 

and indirect effects such as bio magnification of heavy 

metals.  The lack of appropriate infrastructural facilities and 

procedures for its disposal and recycling has posed 

significant importance for e-waste management. The paper 

reports about potential of WEEE itself and the effect of 

WEEE over the environment and health. 
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I Introduction  

The rapid world-wide proliferation of electronics and 

electrical devices and continues upgradation of the 

technologies poses a critical issue of managing the 

obsolete/end of life/ damaged electrical and electronic 

devices. This chunk of material is often referred as E-waste or 

Waste Electrical and Electronic Equipment (WEEE). The 

WEEE harbors a range of environmental pollutants along with 

the precious metal like gold and silver. Thus with time 

recycling or management of the WEEE has picked up a level 

of significance around the world. However, the WEEE 

management is not a straight forward procedure and exhibits 

considerable impact on the environment. This paper addresses 

the key points of the potential of WEEE (itself) and recycling 

affects to the environment and human life. The section II 

defines the WEEE and the categorization. Section III touches 

up the effect of WEEE over the environment and health, 

which is followed by the Summary. 

 

II Waste Electrical and Electronic Equipments (WEEE) 

Waste Electrical and Electronic Equipment (WEEE) is 

broadly considered as the discarded electrical and electronic 

devices and the individual components, attaining end of life or 

permanently malfunctioning or obsolete status. However, 

there are several comprehensive definitions adopted word-

wide at different platforms for a better understanding and  

 

identifying the scope of the WEEE. The different definition 

are listed in the Table1[1] as follows: 

 

Table 1: Different definition of WEEE 

 Definition  

1 “Electrical or electronic equipment which is waste . . . 

including all components, sub-assemblies and consumables, 

which are part of the product at the time of discarding.” 

Directive 75/442/EEC, Article 1(a) defines „waste‟ as “any 

substance or object which the holder disposes of or is 

required to dispose of pursuant to the provisions of national 

law in force.”[2] 

2 “E-waste encompasses a broad and growing range of 

electronic devices ranging from large household devices such 

as refrigerators, air conditioners, cell phones, personal 

stereos, and consumer electronics to computers which have 

been discarded by their users.”[3] 

3 “Any appliance using an electric power supply that has 

reached its end of- life.” 

4 “An electrically powered appliance that no longer satisfies 

the current owner for its original purpose.” 

5 E-waste refers to “. . .the reverse supply chain which collects 

products no longer desired by a given consumer and 

refurbishes for other consumers, recycles, or otherwise 

processes wastes.” 

   

The WEEE definition provided above gives a sense and extent 

of the WEEE. The definition adopted by the European 

Union[2] considers each and every component in the area of 

electronics and its component. While other broad definition 

consider all the equipments which are electricity driven. 

Considering above-mentioned definitions given at different 

platforms overwhelmingly supports the fact that electrical and 

electronic devices comes under WEEE category, irrespective 

of the size (washing machines, cooling device), objectives 

(communication, kitchen assistance), brands and origin 

(Display, printed circuit boards(PCB), cables).  A pictorial 

representation is given in fig 1[4].  

 

The contribution of different WEEE items is very uneven in 

the total picture. A study conducted by the Global E-waste 

Monitor published in 2017 gives a global view over these 

individual contributions from different components of 

WEEE[5], see figure 2. The study suggests that small 

equipments are the biggest contributor (i.e., vacuum cleaners, 

microwaves, ventilation equipment, toasters, electric kettles, 

electric shavers, scales, calculators, radio sets, video cameras, 

electrical and electronic toys, small electrical and electronic 

tools, small medical devices, small monitoring and control 
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instruments) with 16.8 Mt generated in 2016 and it is expected 

that to have 4% per year annual growth to 2020.  The 

temperature exchange equipment (refrigerators, freezers, air 

conditioners, heat pumps) will be the fastest growing 

contributor by 2020 by the 6% rate. 

 

 

Figure 1: Equipments commonly falls under WEEE. 

 

 

 

The un-evenness in terms of equipment/component 

contribution leads to the un-evenness in the pollutant, waste 

and building blocks distribution. The building blocks of this 

WEEE are metal and non –metal elements/Alloys which are 

the real cause of concern. Some of them are classified as 

below.  

 

1. Basic metals: Aluminum, Copper, Lead, Zinc, Nickel, 

Chrome and Tin 

2. Special metals: Germanium, Gallium, Barium, Tantalum, 

Indium, Vanadium, Terbium, Beryllium, Europium, 

Titanium, Ruthenium, Cobalt, Palladium, Manganese, 

Antimony, Bismuth, Cadmium, Selenium, Niobium, 

Vitrium, Rhodium, Mercury, Arsenic 

3. Precious metals: Gold, Silver, Platinum 

  

III Impact of WEEE on environment 

WEEE in all capacity impacts directly environment and 

eventually affects the human health in different aspect. The 

WEEE led environmental contamination can be seen in terms 

of the time scale as well as degree of hazards.  

WEEE holds a significant probability for leaking heavy 

metals in to water when exposed to hygroscopic condition. 

These heavy metals are generally lead, barium, mercury, 

lithium which are prime elements of the batteries. However, 

such elements are also present in other components of WEEE 

but in less concentration.  Such leakage channels to the 

groundwater and leaves groundwater unfit for the human 

usages. This kind of impact has a large time scale. The 

channeling of the hazardous material to soil greatly influences 

the quality of the soil for harvesting. Heavy deposition of 

these materials will result in as permanent disqualification of 

the soil for cultivation. These heavy metals remain in the soil 

for a very large time scale, thus making the situation more 

critical.   

There are component specific hazards too. One of the 

biggest contributor in WEEE is the printed circuit board 

(PCB). PCB is potential of releasing different hazardous 

material via different disposal and dismantling process. The 

De-soldering, a common process, liberates tin, lead, 

brominated dioxin, beryllium, cadmium and mercury in air. 

The burning or dumping of PCB will allow these materials to 

leak in to the nature. Plastic and other polymer component 

disposal, low temperature melting, gives out brominated 

dioxins and heavy metals and hydrocarbons which are very 

much hazardous [6].  

 

Figure 2: The major contributor to global WEEE in 2016. 

 

The hazards are not only form the heavy metals but also 

from the light metals like copper and steel, which also 

contribute to the environmental contamination via different 

disposal scheme. It can be figure out that a proper WEEE 

disposal scheme can reduce the effect of the WEEE on the 

environment however completely reducing the impact to zero 

may not be possible at least for now with the present 

technology.  

 

IV Summary  

The Waste Electrical and Electronic Equipment (WEEE) is an 

un-avoidable phenomenon of 21
st
 century and has to be dealt 

with uttermost possible determination. Laying down the 

principles for achieving almost 100 % recycling of the WEEE 

should be the goal, considering the environmental and human 

health impacts reported by many studies.  
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