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I. Introduction 

WEEE stands for "Waste Electronic and Electrical Equipment". The WEEE Directive is legislation from the 

European Union (EU) that encourages and regulates the collection, reuse, recycling, and recovery of waste 

electrical and electrical equipment.  Waste Electrical and Electronic Equipment (WEEE) is a designation for 

certain kinds of hardware and other electrical appliances covered by a European Community law called the Waste 

Electrical and Electronic Equipment Directive. This legislation helps to maintain better control systems for the 

disposal and reuse of electrical/electronic appliances, parts or systems, which can have a drastic effect on the 

environment if they are disposed of improperly. This directive aims to reduce environmental damage and human 

health problems by minimizing the amount of disposed electronic and electrical equipment that go to landfills.  

 

Table-1: The ten categories of WEEE covered by the WEEE directive in the European Union. 
Category Examples/description 

Large household appliances Washing Machines, Stoves, Refrigerators, etc. 

Automatic dispensers Machines that deliver products such as warm beverages 

Consumer equipment Televisions, stereo, radio, etc. 

Sports and leisure equipment, toys video games, model trains, etc. 

Small household appliances hair dryers, toasters, etc. 

Information and telecommunication equipment Computers, calculators, cellular phones, etc. 

Monitoring equipment Control panels, thermostats, smoke detection devices, etc. 

Lighting lamps 

Medical devices Radiology equipment, ventilators, etc. 

Electrical and electronic tools sewing machines, drills, saws, etc. 

(Source: OTP, 2006) 
E-waste activities were identified in nine countries in the Arab Region. This fact leads to the assumption that 

awareness on governmental and institutional level is low. NGO’s, private enterprises, and governmental 

institutions did not recognize E-waste as a key issue in their environmental program or strategy and therefore did 

not implement any activity or did not reply to the survey. This is corroborated by the answers of the governments 

of Europe, stating the priority is assigned to other waste streams and awareness is little. As awareness of the 

growing ICT quantity and its resulting E-waste problem is the fundament for every activity, the  raise of awareness 

should be a key element of a starting E-waste management system. The low number of E-waste activities identified 

and the answers from Sudan, that indicate that there is a need for raising E-waste awareness in the Arab region. 

The few projects located and the content of them indicate that E-waste management in the Arab region is in its 

starting phase. There is a need for more basic data collection, inventories and assessment studies in all areas of 

the Arab region.  

 

Abstract: Recycling can recover reusable components and base materials, especially Cu and precious metals. 

However, due to lack of facilities, high labour costs, and tough environmental regulations, rich countries tend 

not to recycle E-waste, which is harmful for the environment and for human being. The awareness of the users 

in this scence is very important for taking the decision of purchasing the product which is degradable and 

less harmful for the environment. Thus, this study analysis the pre and post purchase behaviour of the 

residents of Sudan, which is going to implement the European directives of WEEE. It analysis the views of 

the 377 residents of Sudan regarding their pre and post purchase behaviour by using multiple regression 

technique with SPSS-19 software. The results revealed that Citizens do not buy new electronic gadgets even 

if the older ones are still working and buy second-hand and/or “re-assembled” gadgets  and further Sell the 

e-waste to recycler and Sell to scrap dealer who forward for recycle. 
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Table-2: Overview of e-waste related information 
Subject Unit Year Amount 

Population (total inhabitants in million) 2012 33.51 

EEE Put on Market* (kg per inhabitant) 2012 1.8 

(total in metric kilotonnes) 2012 61 

E-waste Generated* (kg per inhabitant) 2014 1.2 

(total in metric kilotonnes) 2014 43 

Source: http://www.step-initiative.org/Overview_Sudan.html 
 

For ensuring a sustainable E-waste management system and a regulatory and legal framework not only 

government need to apply the laws but resident also accepts the management and takes part in such a activities 

that lower the e-waste. The level of implementation and the content of the framework in the sudan have potential 

for improvement especially concerning the ICT sector. Legal frameworks in the format of the WEEE and RoHS 

Directives of the EU are appropriate guidelines for the Sudan. The implementation of E-waste management pilot 

project based on the customers pre and post purchase of electrical equipments and their recycling process will 

help the coutry to be more sustainable, thus this study will concentrate on the consumer’s behaviour in this regards. 

Objective 

The objective of the research paper is to measure the pre and post purchase behaviour of the people of Sudan 

under WEEE directives. 

II. Reviews of literature 

Garlapati (2016) revealed that e-waste is one of the global rising problems in developing countries like India and 

developed countries. E-waste comprises material that is valuable as well as toxic and has shoddier health and 

environment impact. The key to success in terms of e-waste management such as Extended Producer 

Responsibility (EPR) and Producer Responsibility Organization (PRO) initiatives have been presented in a lucid 

manner. E-waste arena is a platform for business initiative for energy production (hydrogen and electricity) and 

precise metal recovery (gold, silver and platinum) through biotechnological approaches. 

Chibunna,et.al, (2012) expressed that as institutions are committed to practice sustainable development, the 

management of e-waste has recently become an important aspect of the sustainability goal. This paper is designed 

to identify and discuss on e-waste management challenges among institutions through a case study at Universiti 

Kebangsaan Malaysia (UKM). A checklist was initially designed to identify issues related to e-waste management 

in UKM campus, interviews and surveys were conducted, presentations and dialogues took place during the period 

of the study. Some of the identified challenges are; inefficient data management, equipment classifications, low 

awareness on e-waste, collection and disposal problems and lack of specific regulations and policy on end-of-life 

electrical and electronic equipments (e-waste) management and practices within the University. 

Zeng, et. al., (2017) revealed that the derived waste from electrical and electronic equipment (WEEE, or e-waste) 

has become a global issue in the areas of environmental pollution, resource recycling, and sustainable industry. 

China is not only the largest producer and consumer of EEE, but also the country seriously polluted from illegal 

e-waste importation and informal recycling. In the past decade, China demonstrated a whole process of e-waste 

adventure: from serious pollution in the start to regulation controlling in the present. Here, we specifically examine 

the past adventure of e-waste management related to legislation system, and seek to outline the lessons and gaps. 

The proposed corresponding suggestions of policy could contribute to future China's e-waste management and 

provide a valuable reference for other countries and regions. 

Manjunath (2016) explained that the management and recycling of E plastic waste is rapidly growing as it is a 

valuable resource of IT industries and it is very hazardous substances and with low recycling rate. The Utilization 

of e plastic waste materials is a partial solution to environmental and ecological problems. As the use of E plastic 

waste will reduces the Aggregate cost and provides a good strength for the structures and roads. It will reduces 

the landfill cost and it is energy saving. The e plastic waste consists of discarded plastic waste from the old 

computers, TVs, refrigerators, radios; these plastics are non-biodegradable components of E plastic waste as a 

partial replacement of the coarse or fine aggregates.  

Zhong & Huang (2016) explained that by introducing membership points reward system (PRS) to the E-waste 

recycling management systems, the E-waste recycling PRS is proposed. Based on the theory of planned behavior 

and the expectancy theory, a theoretical mode about the consumers’ participation in formal E-waste recycling is 

established, using a point’s reward incentive system. The consumers’ willingness to participate and level of 

acceptance are investigated through a questionnaire survey, and the feasibility of the new recycling system is 

evaluated as well. Based upon the questionnaire survey, the factors influencing the consumers’ willingness to 

participate in formal recycling channels with a points reward incentive system are analyzed. The results show that 

there is a significant correlation between the influence of a willingness to participate in formal E-waste recycling 

and participating expectancy, subjective attitude, objective environment, and few special consumer 

characteristics.  

Jesús, Estrada-Ayub & Kahhat (2014) revealed that currently, around the globe, environmental and social 

problems derive from the inappropriate recycling of electronic products. Moreover, improper recycling is not the 

only issue to address in electronic products. Others include: energy intensity in their manufacture, employment 
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generation related to the international trade in used electronics, and access to technology by low-income 

communities.Structured analysis was used to create Data Flow Diagrams (DFDs) to describe the critical parts of 

the system. The results show that perceived value and geographical location determine the rate in which computers 

are disposed and the opportunities to waste or trade them, including the trade of their materials. Among businesses 

and other organizations, legislation has a stronger effect. Technological change is another important factor, largely 

driving the change in materials and new products. Designing policies responding to this diversity may prevent 

unforeseen problems and stimulate solutions.  

Zeng, Wang, Li & Gong (2017) revealed a simplified method to calculate the recycling potential of many metals 

in e-waste, and considers four respects, including existence condition, substance toxicity, economic condition and 

technical condition. A study case based on the liquid crystal display (LCD) is presented as an example to assess 

the recycling potential of substances contained. The recycling potential of the contained metals was measured 

according to those four aspects. As a result, the priority level of these substances recycled from waste LCDs is 

aluminum (Al) > mercury (Hg) > indium (In) > tin (Sn) > zinc (Zn), and the technological level would be an 

important factor that affect the recycling potential value of Hg. The toxicity and the price are two key issues that 

affect the recycling potential of Sn compared with Zn. When the price of In increased twenty-fold or more, the 

recycling potential should be taken fully into account. 

Alvarez-de-los-Mozos & Renteria (2017) explained that nowadays manufacturing companies are going through 

an increasing public and government pressure to reduce the environmental impact of their operations. But when 

dealing with e-waste, some difficulties arise in classifying and dismantling electronic devices. Manual operations 

are financially prohibitive and full automation is also discarded due to the lack of uniformity of the disposed 

devices. A halfway solution is to let a human operator and a robot share the process. The goal of this research is 

the optimization of the recycling process of electronic equipments, applying both technical and economic criteria, 

and taking into account the latest developments in collaborative robots. 

Yi & Thomas (2007)  attempted to provide a review of the current state of the art of how e-business/ICT affects 

the environment. Their review found that the currently dominant approach is either a micro-level case study 

approach or a macro-level statistical approach. It is concluded that a more predictive and empirical model, which 

can be applied within a sector of society, should be more beneficial in the long term. This approach should help 

simulate potential impacts resulting from changes of indicators, so that positive effects can be promoted and 

negative ones alleviated proactively, rather than knowing and accepting outcomes passively. 

Nnorom and Osibanjo (2008) Expressed that developing countries are facing huge challenges in the management 

of electronic waste (e-waste) which are either internally generated or imported illegally as ‘used’ goods in an 

attempt to bridge the so-called ‘digital divide’.  

Jirang Cui, Lifeng Zhang.(2008) relieved that thermal processing provides a feasible approach for recovery of 

energy from electronic waste if a comprehensive emission control system is installed. In the last decade, attentions 

have been removed from hydrometallurgical process to hydrometallurgical process for recovery of metals from 

electronic waste. In order to develop an environmentally friendly technique for recovery of precious metals from 

electronic scrap, a critical comparison of main leaching methods is analyzed for both economic feasibility and 

environmental impact. 

Erik, Dubey & Townsend (2008) revealed that lead is the element most likely to cause discarded electronic devices 

to be characterized as hazardous waste. Lead concentrations ranged from 7 to 66 μg/L in the columns containing 

electronic waste and ranged from <2 to 54 μg/L in the control columns. Although the mean lead concentrations 

in the columns containing electronic devices were greater than those in the controls, the difference was not found 

to be statistically significant when comparing the data sets over the entire monitoring period. Lead results from 

the excavated waste column suggest that lead concentrations in all columns will decrease as the pH increases 

toward more neutral methanogenic conditions. 

Brett (2009) revealed that E-waste comprises discarded electronic appliances, of which computers and mobile 

telephones are disproportionately abundant because of their short lifespan. The current global production of E-

waste is estimated to be 20–25 million tonnes per year, with most E-waste being produced in Europe, the United 

States and Australasia. Effective reprocessing technology, which recovers the valuable materials with minimal 

environmental impact, is expensive.  

 

III. RESEARCH METHODOLOGY 

A. SOURCES OF INFORMATION 

This research work is in the form of exploratory and its nature is also descriptive research Study. For conducting 

this research the information will be gathered from the Primary sources. The first hand primary data will collected 

through questionnaires. For this purpose the views of the respondents engaged in recycling industry form Sudan 

was selected.  

B. SAMPLE DESIGN  

Sample Units: Current study depends upon the citizens of Sudan. 

Sampling Technique – Convenient Sampling.  

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/e-wastes
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/liquid-crystals
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/zinc
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Sample size – 377. 

C. HYPOTHESES  

H1: There is a significant difference in pre and post purchase behaviour for electronic waste in Sudan. 

D. TOOLS AND TECHNIQUES OF RESEARCH 

Since the data needed for this research is secondary data as well as primary data. the primary data will be collected 

by using a questionnaire while a some Secondary data will be taken from annual report and other reports. To meet 

the research objective of research Questionnaire was used as an instrument for collecting primary data. Looking 

to the nature of study the questionnaire will structured and mainly contained questions, which are closed ended? 

The response will be recorded and measured by using Nominal Scale and Likert Scale. 

 

IV. DISCUSSIONS AND RESULT 

The result of the data collection is shown as under: 
 

Table-3: Demographics  
 Count Percentage    

      

Age 
  

Occupation  
 

15-24 
67 59% 

Student 
66 58% 

25-34 
23 20% 

Employed/service 
45 39% 

35-above 
24 21% 

Business 
3 3% 

Gender 
  

Education  
 

Male 
75 66% 

School Education 
14 12% 

Female 
39 34% 

Under Graduate 
47 41% 

Marital Status   Post Graduate 
53 46% 

Single 
89 78% 

  
 

Married 
25 22% 

  
 

 

It can be concluded from table and graph above that Majority of respondents are young belong to 15-25 year age 

group. Large proportions are male respondents (66 percent) and students studying in school and colleges in 

respective UG and PG courses. Hence the sample is composed of young generation student and employed 

community, therefore the results majorly reflect their perspective towards e-waste effects and its management. 
 

Table 4: Process adopted when gadgets damaged or become un-repairable 

 
Methods Percentage 

1. Keep them at home 17% 

2. Sell to recycler 20% 

3. Handed over to waste collector 18% 

4. Sell to second hand dealer 24% 

5. Sell to scrap dealer 9% 

6. Put on the street 1% 

7. Donate to other 11% 
 

 
Graph1: Process adopted for recycling e-waste 

 

Majority of respondents is selling their e-waste to near second hand dealer, or hand it over to local waste collector. 

Even a considerable percent of respondents keep their e-waste at their home. All these activities further enhance 

the improper disposal of e-waste in India. 
 

Table 5: Measuring Awareness on e-waste  
Variable SPSS Name 

Pre purchase Behavior 

I do not buy new electronic gadgets even if the older ones are still working Pre_Pur_1 

I buy gadgets with brands that are reputed for durability and longer life Pre_Pur_2 

I buy second-hand and/or “re-assembled” gadgets Pre_Pur_3 

Post Purchase Behavior 

I properly isolate e-wastes from household wastes Post_pur_1 

Keep them at home Post_pur_2 

Sell to recycler Post_pur_3 

Handed over to waste collector Post_pur_4 
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Sell to second hand dealer Post_pur_5 

Sell to scrap dealer Post_pur_6 

Put on the street Post_pur_7 

Donate to other Post_pur_8 

Measuring  pre-purchase behaviour 

Table-6: Multiple Regression 
Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of 

the Estimate 

Change Statistics 

R Square 

Change F Change df1 df2 Sig. F Change 

2 .548b .300 .297 .87135 .020 10.543 1 374 .001 

ANOVAc 

Model Sum of Squares df Mean Square F Sig. 

2 Regression 121.843 2 60.922 80.239 .000b 

Residual 283.960 374 .759   

Total 405.804 376    

 

Coefficientsa 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

Correlations 

Collinearity 

Statistics 

B Std. Error Beta Zero-order Partial Part Tolerance VIF 

2 (Constant) 1.335 .117  11.389 .000      

Pre_Pur_1 .400 .053 .418 7.553 .000 .530 .364 .327 .612 1.635 

Pre_Pur_3 .148 .046 .180 3.247 .001 .440 .166 .140 .612 1.635 

a. Dependent Variable: Pre_purch_be ; b. Predictors: (Constant), Pre_Pur_1, Pre_Pur_3 

From the above analysis we, can conclude that variable Pre_Pur_1 and Pre_Pur_3explain about 29.7 percent of 

variance in the pre purchase behaviour about the e-waste produced in the country. Citizens do not buy new 

electronic gadgets even if the older ones are still working and buy second-hand and/or “re-assembled” gadgets. 

Measuring post-purchase behaviour 

Table-7: Multiple Regression 
Model Summary do not buy new electronic gadgets even if the older ones are still working and buy second-hand and/or “re-assembled” 

gadgets 

Model R R Square 

Adjusted R 

Square 

Std. Error of 

the Estimate 

Change Statistics 

R Square 

Change F Change df1 df2 Sig. F Change 

2 .788b .621 .619 .71499 .005 5.254 1 374 .022 

ANOVAc 

Model Sum of Squares df Mean Square F Sig. 

2 Regression 313.487 2 156.744 306.614 .000b 

Residual 191.192 374 .511   

Total 504.679 376    

Coefficientsa 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 

Correlations Collinearity Statistics 

B Std. Error Beta 

Zero-

order Partial Part Tolerance VIF 

2 (Constant) .632 .134  4.701 .000      

Post_pur_3 .857 .035 .787 24.709 .000 .785 .787 .786 .999 1.001 

Post_pur_6 -.087 .038 -.073 -2.292 .022 -.052 -.118 -.073 .999 1.001 

a. Dependent Variable: Post_purch; b. Predictors: (Constant), Post_pur_3, Post_pur_6 
 

From the above analysis we, can conclude that variable Post_pur_3 and Post_pur_6explain about 61.9 percent of 

variance in the post purchase behaviour about the e-waste produced in the country. Citizens Sell the e-waste to 

recycler and Sell to scrap dealer who forward for recycle. 

 

V. CONCLUSION 

In Sudan, disposal of e-waste is an emerging global environmental and public health issue, as this waste has 

become the most rapidly growing segment of the formal municipal waste stream in the world. The ever-increasing 

waste is very complex in nature and is also a rich source of metals such as gold, silver, and copper, which can be 

recovered and brought back into the production cycle.Majority of respondents is selling their e-waste to near 

second hand dealer, or hand it over to local waste collector.  

Respondent agreed that pre purchase theydo not buy new electronic gadgets even if the older ones are still working 

and buy second-hand and/or “re-assembled” gadgets and post purchase they Sell the e-waste to recycler and Sell 

to scrap dealer who forward for recycle. Thus there is a need for a Community based sustainable model for e-

waste disposal which can create a pressure on electric and electronic manufacturers to adopt sustainable 

production practices, measure the level of awareness and role of community willingness to participate in designing 

sustainable e-waste management model. The proper recycle process can generate a significant amount of metals 
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which further support in employment and revenue generation. It assists in reducing the environmental degradation 

and save the planet for our future generations. 
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