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1. Introduction  
 
    In the 1990s, computer products started to enter households 

in Iran where the magnitude and flow of e-waste generation is 

not well known. Only do a few studies exist in Iran which 

contain a rough estimation of the installed base of computers 

and e-waste generated. The purpose of this study is to estimate 

electronic wastes (e-wastes) flow in Iran, for the first time, to 

establish a baseline of knowledge about such potentially 

valuable and toxic wastes. 

 
    E-waste comprises of electronic products (e-products), 

such  as  broken  or  obsolete televisions, computer monitors, 
 
 

 
 
 
 

   
central processing units (CPUs), and landline and cellular 
telephones. With the rapid development of the electronic 
industry, use of e-products has become commonplace in the 
residential, institutional, organizational, and business sectors 
[1]. Furthermore, rapid technological advances have led to the 
reduced cost of powerful machines, contributing to shorter 
lifespan and frequent replacement of e-products. E-products 
quickly lose their resale value; nevertheless, consumers 
continue to store outdated electronics believing that they are 
of value. According to a study by the National Safety Council 
Environmental Health Center (1999), three-quarters of all the 
computers that are sold in the United States remain stockpiled 
in a garage, closet, or storage space, and eventually end up in 
landfills [2]. 
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Background: The present study aimed to estimate the flow of electronic waste (e-waste) in 

Iran in order to establish a baseline for these toxic, potentially valuable wastes.  

Methods: Questionnaires were prepared to determine the amount of waste produced by 

households, institutions, repair centers, and importers and sellers of electronic products. In 

total, 22 electronic products (e-products) were tracked and classified into several categories, 

including computers, televisions, batteries, CD/DVDs, computer peripherals, telephones, 

multimedia players, and recorders. The questionnaires were completed in Tehran, Mashhad, 

Sanandaj, and Zanjan cities, Iran. In total, 860 questionnaires were completed via face-to-

face interviews. The results were generalized to the entire country so as to estimate the level 

of e-waste. 

Results: In 2012, the amount of e-waste in Iran was 288,000 tons, which was estimated to 

reach 444 million tons by 2032. This translates to an estimated annual e-waste per capita of 

5.37 kilograms, which is lower than the current global value (7.2 kilograms). In addition, 

the findings indicated that technological innovation and market expansion accelerate the 

replacement of equipment, thereby significantly increasing e-waste. 

Conclusion: According to the results, the management of e-waste requires proper 

infrastructures to avert a crisis in e-waste management in Iran. 
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    Discarded electrical and electronic products are the fastest 

growing waste streams; it has been estimated that they 

constitute 8% of municipal wastes [3]. The rapid growth in 

this segment of waste is of great concern due to hazardous and 

toxic contents, such as cadmium, mercury, and lead [4].  

 

    Approximately 70% of the heavy metals, mercury, and 

cadmium in the landfills of the United States come from e-

waste. In addition, consumer electronics account for 40% of 

the lead found in landfills. These toxins have been reported to 

cause various health problems, including brain damage, 

allergic reactions, and cancer [5]. In this regard, batteries 

containing mercury and rechargeable batteries containing 

cadmium, lead, and lithium are considered to be a significant 

environmental concern [6]. 

 

    The volume, weight, storage needs, and cost of e-waste 

management pose different challenges regarding solid waste 

or household hazardous waste. Many countries have proposed 

and implemented strategies to deal with these challenging 

wastes [7]. 

 

    Waste electrical and electronic equipment (WEEE) is a 

source of copper, aluminum, and gold. When these resources 

are not recovered, raw materials must be mined and processed 

in order to develop new products, which leads to the 

significant loss of resources and environmental damage due 

to mining, manufacturing, transport, and energy use [8-10]. 

The adverse health and environmental consequences of the 

improper handling and treatment of WEEE have increased the 

concerns regarding its management [11]. 

 

    Greenpeace International (2005) has estimated that 20-50 

million tons of WEEE is discarded globally each year, with 

Asian countries disposing of almost 12 million tons [12]. In 

addition, the WEEE generated per capita in the European 

Union (EU) was reported to be 4-20 kilograms annually 

before May 2004 [3]. There are uncertainties regarding the 

definition of this issue. Electro-scrap is the fastest growing 

waste stream in the EU, which is rising at the rate of 3-5% per 

year [13]. 

 

    In Iran, Abdoli and Daryabeighi (2005) predicted that by 

2021, Iranians will have consumed about 85 million 

computers and generated approximately 7.83 million tons of 

computer e-waste [14]. In Ahvaz city, 9,000 tons of e-waste 

was produced in 2011, and the WEEE per capita was 

estimated at nine kilograms [15]]. E-waste in Iran includes 

domestically produced and discarded e-products. A limited 

portion of e-wastes, mostly batteries, is imported and should 

be factored into future e-waste management. In this respect, 

Zoeteman has reported that 1,000 tons of WEEE has been 

illegally transported from the Netherlands, 10% of which was 

destined for the Middle East and North Africa (Egypt, Jordan, 

Iran, and Turkey) [16]. Table 1 shows the indicators of e-

waste development in Iran. 

 
    According to the information in Table 1, the population 

growth is linear, while information and communication 

technology (ICT) users have grown exponentially in Iran.  

    The present study aimed to provide a reliable overview of 

the amount of the e-waste generated in Iran. The results could 

be used by government agencies in implementing e-waste 

management and environmental compliance programs 

through enforcement agencies, recycling coordinators, solid 

waste facilities, and hazardous waste programs. 

 
Table 1: Development indicators for Iran with bearing on e-waste. 
Source: (World-bank) [15] 
Indicators 2001 2006 2010 

Population 66,313,553 70,582,086 73,973,630 

Population growth Annual % 1 1 1 

Telephone Lines 10,896,572 22,626,944 26,848,900 

Telephone lines per 100 - 32 - 

Internet users per 100 1 9 50 

Cellular phone subscription 2,087,353 15,385,289 54,051,764 

Cellular phone subscription 

per 100 

3 22 73 

Landline broadband internet 

subscribers 

661 100,000 962,250 

Landline broadband internet 

subscribers per 100 

0 0 1 

Population covered by cellular 

phone network % 

32 82 - 

Urban household population 

with personal computer (PC) * 

- - 6,900,000 

– Means data not available. 
*According to Statistical Center of Iran, 2010. 

 

2. Materials and Methods 
 

    Questionnaires were distributed in four cities located in the 

northern regions of Iran as part of a baseline study. There were 

no historical data on e-product sales, storage, waste, 

recycling, and lifespan. The questionnaires were focused on 

residential and institutional sectors, as well as the importers, 

sellers, and repairers of e-products. The present study was 

performed based on the E-waste Assessment Methodology 

Training and Reference Manual and adapted to local 

conditions [18]. In total, 860 questionnaires were completed 

in Tehran, Mashhad, Zanjan, and Sanandaj cities, located in 

the northern regions of Iran.  

 

    To analyze the statistical data SPSS software (version 18) 

was used.  Within the software three statistical tests were used 

including (ANOVA) Analysis of variance (two-way 

parametric analysis of variance), Kruskal-Wallis (one-way 

non-parametric analysis of variance) and Post Hoc Test 

(compare means of groups that have been determined to have 

some overall statistically significant differences). After the 

collection and classification of data, they were analyzed in 

each separate city and then statistical data of different cities 

were compared. Then, to estimate the waste level in Iran, 

results were generalized to the whole country. Tables and 

relevant charts were provided using Excel software (version 

2013).   
 

    The household sector in each city was divided into three 

zones of high, medium, and low in terms of income status, and 

50 questionnaires were completed in each zone (total: 150 per 

city/town, overall: 600). Moreover, 60 questionnaires were 

completed in the institutional sectors of Zanjan and Mashhad. 

Sales data of the retailers and wholesalers of e-products were 

collected using 25 questionnaires in each city, and 100 
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questionnaires were completed by the repairers of electronics 

in the selected areas. After the collection and classification of 

the data using SPSS version 18, they were analyzed for each 

city, and the data of different cities were compared using the 

Excel software. The estimated values were generalized to the 

entire country based on the calculated e-waste generated per 

head. Approximately 22% of 54 million urban citizens in Iran 

live in the selected areas. 
 

    In the current research, 22 e-products were tracked and 

categorized based on the five categories (total: 10 categories) 

of the EU Directive (2012) [19]. The categories that were not 

covered in the study included large household appliances 

(e.g., refrigerators, washing machines), small household 

appliances, lighting equipment, medical devices, and 

automatic dispensers. In addition, rechargeable, non-

rechargeable, and automobile batteries and CD/DVDs were 

tracked in this study, which are not included in the EU 

Directive. 

 

    The tracked products included personal computer (PC) 

components (e.g., CPU, mouse, monitor, and keyboard), 

laptops printers, scanners, copiers, projectors, fax machines, 

landline and cellular telephones, radios, televisions (e.g., 

cathode ray tube [CRT], LCD/LED/plasma flat screens), 

video and audio cameras and recorders, multimedia players, 

hand-held video game consoles, and other electronic 

equipment (e.g., stereos, amplifiers, battery-operated 

electronic tools and toys, sporting equipment with electronic 

components, and equipment for the collection, storage, 

processing, presentation or communication of information by 

electronic means). These products were selected since they 

represent the majority of the e-products used in Iran and have 

been the focus of electronic recycling initiatives in other 

countries as well. The analysis in the present study covered 

the products used in the main economic sectors (residential, 

commercial, and institutional). 

 
    Estimation of the e-waste flow is a complex task. The first 

step in our research was estimating the e-waste generation 

since the WEEE/e-waste inventory is the basis of every 

disposal/treatment strategy. There are five methods that are 

commonly used to develop an e-waste inventory, each of 

which the material flows that are described below [3, 20, 21]: 

 
1. Market supply method utilizes past domestic sales data in 

addition to the average lifespan of the products in a specific 

region. 

 

2. Consumption and use method extrapolates the average 

amount of electronic equipment in a typical household. 

 

3. Carnegie Mellon method, which is a variation of the market 

supply method and calculates WEEE based on the sales data, 

assumptions about the typical lifespan of e-products, 

recycling, landfills, and storage. The assumptions are country-

specific products, demand for the proper knowledge of 

consumer behaviors, and disposal. 

4. Saturated market method, which assumes that for each 

newly purchased appliance, one reaches the end of its 

lifespan. 

 
5. Time-step method, which calculates WEEE based on 

private and industrial stock and sales data. 

 
    In the current research, we used the combination of 

methods 1-3. Methods one and two require the assumptions 

about the average lifespan of e-products and their average 

weight to derive the e-waste generation per ton, and method 

three requires the stockpiling data. The data used for the 

calculations in this study belonged to 2012. 

 
3. Results and Discussion 
 

 

3.1. Product Lifecycle 
 

    There were no available frameworks to estimate the 
lifecycle of e-products. The framework proposed in the 
present study primarily relies on the patterns of product use 
and consumption, which begin at the time of purchasing the 
product and end with its disposition. It is notable that such 
lifecycle of e-products to e-waste does not consider non-
existent collection and recycling processes. 

 

    The first phase of product lifecycle begins with its 

purchaser or first user. The second phase is where the product 

may be given or sold to another individual for reuse, storage 

(e.g., in a closet or basement) or undergoing a combination of 

reuse and storage. The electronic devices that are not a 

candidate for resale are disposed of as waste. In Iran, most of 

the e-wastes that are directly disposed into landfills are 

CD/DVDs and batteries, which are not considered valuable. 

The second phase may also involve the transfer of a product 

from one individual to another as a gift or by sale without a 

third party, such as electronics recyclers, metal scrapers or 

collectors. 

 

    The third phase of product lifecycle is when the last user 

removes the product from a private home or business due to 

the desire to replace, stop using or stop storing the product. At 

this point, the product is ready for end-of-life (EOL) 

management and is transferred to a third party (e.g., a second-

hand dealer or collector) or is disposed of. Once the product 

is in the hands of a second-hand dealer, it may be sold for 

reuse. In the fourth phase, valuable materials (e.g., copper and 

plastics) are recovered (mostly through open burning as 

informal recycling) and are used to make new products. The 

residuals of the fourth phase are disposed of in a landfill. 
 

3.2. Product Lifespan 
 

    The lifespan of a product is the time between its initial 

purchase and the time when it is ready for EOL 

management/disposal. Product lifespan is considered to be a 

major factor for this methodology. The lifespan of an e-

product must be known in order to determine the quantity of 

the ensuing e-waste for subsection 3.5. The total lifespan of a 

particular product encompasses several stages of use. Since 

the lifespan may vary in different products, unique lifespan 
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assumptions have been made for each product type. For 

instance, televisions are typically kept longer than computers. 

It is assumed that there are no differences in the lifespan of 

the products from residential, commercial, and institutional 

sectors. In the present study, the lifespan of each product was 

calculated using Equation 1, as follows:   

T = T̅f + T̅s               

    where T is the lifespan,Tf represents the mean duration of 

usage (year), and Ts  shows the mean duration of storage 

(year). To calculate the lifespan of an e-product, data on its 

usage and years in storage were collected from residential and 

institutional sectors using questionnaires (Table 2).

Table 2: E-product per capita and total in the studied cities and whole country 
E-product E-product per capita in households Total e-products in Households & Institutions 

 Tehran Mashhad Zanjan Sanandaj Iran Iran 

Fax machine 0.05 0.01 0.01 0.03 0.03 3,144,282 

Landline phone 0.51 0.52 0.43 0.41 0.47 45,264,312 

Cell phone 0.98 1.06 0.95 0.91 0.98 52,329,599 

Printer 0.06 0.04 0.07 0.06 0.06 9,406,590 

Scanner 0.03 0.02 0.04 0.04 0.03 3,828,609 

Photocopier 0.03 0.01 0.00 0.02 0.01 1,441,212 

Laptop 0.18 0.12 0.16 0.17 0.16 12,276,454 

PC 0.18 0.17 0.16 0.18 0.17 33,175,227 

Flat screen 

monitor 

0.10 0.10 0.10 0.11 0.10 18,491,862 

CRT monitor 0.09 0.08 0.07 0.09 0.08 15,191,257 

Multimedia player 1.01 0.85 0.87 0.81 0.89 47,515,295 

CRT TV 0.26 0.24 0.25 0.19 0.24 12,691,790 

Flat screen TV 0.19 0.17 0.14 0.19 0.17 9,178,945 

CD/DVD 55.71 53.24 48.74 28.05 46.44 2,491,086,092 

Camera 0.27 0.29 0.30 0.23 0.27 14,718,811 

Other EE 0.36 0.33 0.39 0.59 0.42 31,211,418 

Game Console 0.10 0.09 0.06 0.09 0.09 4,642,648 

Projector 0.00 0.00 0.01 0.01 0.00 137,895 

Rechargeable       

Battery 2.00 1.86 2.13 1.73 1.93 103,550,785 

Non-rechargeable       

Battery 5.19 3.93 6.25 3.53 4.73 253,487,366 

Car battery 0.30 0.31 0.25 0.22 0.27 14,401,162 

Radio 0.19 0.20 0.19 0.18 0.19 10,232,619 

 

    According to the obtained results, radios had the longest 

duration of use, whereas cell phones had the shortest duration 

of use although they tend to be stored longer than they are 

used. Flat screen televisions are new products and have a low 

average duration of storage. To calculate the lifespan of the e-

products with no storage stage (e.g., CD/DVDs and batteries), 

we applied the mean data from other countries [22]. 

Moreover, the lifespan of mouse devices and keyboards were 

assumed to be five years (Table 3). The lifespan of e-products 

in Iran is similar to those in China [23], with the exception of 

flat screen televisions, which have gained popularity in Iran 

only recently. 

3.3. Quantities of E-products 
 

    E-products were quantified for each of the selected cities in 

the household and institutional sectors, and the e-products per 

capita were determined and generalized to the entire country. 

The number of mouse devices and keyboards was considered 

to be equal to the number of PCs. There were 20,510,025 

governmental and non-governmental employees in the 

institutional sector in Iran in 2010 (latest data available). In 

addition, there were 2,065,982 government employees, which 

comprised 10% of total employees. Equation 2 was used to 

estimate the number of the e-products in this sector, as 

follows: 

   
Nee = N̅pc × P + Nei                                                          (2) 

 

    Where Nee denotes the total number of e-products, Npc is 

the average per capita in the household sector, P represents 

the urban population, and Nei is the total number of the e-

products in the institutional sector (Table 4). 

 
 

    According to the collected data, there were 50 CD/DVDs, 

one cell phone, and one multimedia player per capita in the 

selected cities. Additionally, there was one automobile, one 

CRT television, and one camera per every four people. An 

Iranian government survey in 2012 estimated the number of 

automobiles to be 16 million, which is similar to the estimates 

in the present study and confirms its reliability [24]. The 

average number of the members per urban household was 3.6 

in 2010 [25]. The household sector had an estimated 2.5 

billion CD/DVDs, 250 million non-rechargeable batteries, 25 

million landline phones, and 18 million personal and laptop 

computers. PCs were the most frequently used e-products in 

the institutional sector (24 million), followed by landline 

telephones (almost 20 million). The total number of the e-

products in this sector was calculated to be 92 million. 
 

    Two-way analysis of variance (ANOVA), Kruskal-Wallis 

test, and post-hoc tests were used to investigate the impact of 

economic changes on the purchase and consumption rates in 

various income zones. The results of ANOVA and Kruskal-

Wallis test indicated no statistically significant difference 

between the income zones in terms of the number of fax 

machines, CD/DVDs, game consoles, non-rechargeable 

batteries, radio sets, and CRT televisions, while there were 

(1) 

58 
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significant differences between the zones in terms of the other 

e-products. 

 
    Improved economic health of urban families has increased 

the amount of e-waste, while inexpensive products (e.g., 

CD/DVDs) do not depend on wealth. All the income zones in 

the current research consumed large amounts of these 

products. In high-income zones, 18% of the population 

owning cell phones, 24% owning PCs, and 53% owning CRT 

televisions purchased a new unit regardless of whether or not 

their existing unit was obsolete, broken or repairable. 

 
Table 3: Quantity of e-waste and e-part waste ready for EOL 
management in Iran 
E-product E-waste E-part waste 

Fax machine 456,227 1,541,260 

Landline phone 6,430,047 18,458,063 

Cell phone 9,617,559 22,546,923 

Printer 1,347,494 4,887,826 

Scanner 621,617 1,134,824 

Photocopier 201,770 913,369 

Laptop 2,159,406 5,359,811 

PC 2,354,948 14,438,483 

Flat screen monitor 2,210,328 2,798,242 

CRT monitor 1,060,481 1,816,387 

Multimedia player 7,102,940 21,856,445 

CRT TV 627,941 6,523,444 

Flat screen TV 2,061,823 5,177,499 

CD/DVD 249,108,609 0 

Camera 2,205,369 6,015,601 

Other EE 4,608,886 12,985,511 

Game Console 664,415 1,769,571 

Projector 18,554 119,574 

Rechargeable 

battery 

6,903,386 0 

Non-rechargeable 

battery 

50,697,473 0 

Car battery 2,400,194 0 

Radio 474,827 0 

Keyboard 6,635,045 0 

Mouse 6,635,045 0 

Total 366,604,383 128,342,833 

 
Table 4: Weight of e-waste components (ton) in Iran 
Material e-waste% e-waste components 

components weight (ton) 

Metal Iron 36 103,683.8 

Aluminum 5 14,400.5 

Copper 4 11,520.4 

Lead 0.29 835.2 

Cadmium 0.018 51.8 

Mercury 0.00007 0.2 

Gold 0.00024 0.7 

Silver 0.0012 3.5 

Palladium 0.00006 0.2 

Indium 0.0005 1.4 

BFR plastics 18 51,841.9 

Plastics 12 34,561.3 

Lead glass 19 54,722.0 

Glass 0.3 864.0 

Other 5.7 16,416.6 

Total 100 288,010.5 

 
    The results of the post-hoc test demonstrated that the 

similarities in income health between high- and middle-

income families were associated with no significant 

differences in the purchases by the members of these zones. 

    On the other hand, significant differences were observed in 
the purchases between high- and low-income families due to 
the differences in their economic status. 

 
3.4. Estimation of Sales Data 
 

    The import data are shown as combined categories, which 
do not allow the development of the totals based on the 
product type. In addition, there were no data on official sales 
in the country. To better account for e-product consumption, 
data on sales were collected using the questionnaires for e-
product retailers and wholesalers. Sales were estimated by 
calculating the ‘apparent consumption’, which represents the 
products that are sold in Iran for use within the country. 
 
    Apparent consumption was calculated for sellers since the 
lack of data on the number of the e-products sold in each city 
made it impossible to predict the sales data. Alternatively, the 
average number of the existing e-products in each city was 
calculated using the following formula: 
 
N̅ec = 1.5(Ni + Nh)                                                                (3) 
 

    Where, Nec is the average number of e-products in each 
city, Ni is the total number of e-products in the institutional 
sector and Nh is the total number of e-products in the 
household sector. It was assumed that the average number of 
e-products in a city comprised the units consumed plus at least 
half of that amount that is stored for future sale. This 
assumption is the reason for the constant coefficient (1.5) used 
in Equation 3. 
 

    The data for the sale of inventory are in agreement with the 
consumption data from Table 4 and indicates the reliability of 
the calculations. For example, in both tables, the highest 
number of units is for CD/DVDs and the lowest number of 
units is for projectors. In the institutional sector, about 92 
million e-products existed and, in the household sector, over 
3 billion e-products existed. The total number of e-products 
available for sale is about 5 billion units. In practice, the e-
products in stock outnumber the quantity in use and contribute 
to the increase in the rate of e-waste in the country. 

 
3.5. Quantity of E-waste 
 

    Equation 4 combines the repair and consumption rates for 
each e-product, applying the lifespan assumptions to predict 
the number of the e-products still in storage that would 
eventually require EOL management. The equation was as 
follows: 
 

New = Nre + Nne                                                                        (4) 
 

    Where New is the number of the e-waste units, Nre 
represents the number of the repaired e-products by repair life, 
and Nne denotes the number of the non-repaired e-products by 
lifespan. Repair life is the lifespan of a repaired unit, which is 
estimated to be 1.5 times that of a non-repaired unit. 
 

    Equation 5 was used to calculate the average number of the 
electronic parts (e-parts) in the waste, as follows: 
 

Newp = (Pr × Nre)/100                                                                               (5) 
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    Where Nepw is the number of e-parts, Pr is the percentage of 

replacement parts and Nre is the number of repaired e-

products. The results are presented in Table 3. 
 

    According to the current research, the number of the 

obsolete CRT monitors and televisions increased due to their 

limited future use, which is associated with a remarkable 

potential for the recycling of these items. Approximately 70% 

of the total e-waste units was observed in CD/DVDs, while 

non-rechargeable batteries constituted 14%. To better account 

for the remaining e-waste, these items were eliminated from 

the distribution of e-waste. Cellular phones accounted for the 

highest percentage of the remaining units (about 10 million of 

the total 356 million units), followed by multimedia players, 

rechargeable batteries, landline telephones, mouse devices, 

and keyboards. This finding allows the prioritization of these 

products for recycling. 

 
3.6. Average Weight of E-waste 
 

    In the present study, e-products were classified into seven 

categories (with the exception of CD/DVDs and batteries) in 

accordance with the EU methodology for weight based on the 

materials contained in each product [26]. The determined 

categories were as follows: 

 

 ICT equipment, including PCs (CPUs, mouse devices, and 

keyboards), laptop computers, landline, cordless and cellular 

telephones, fax machines, printers, scanners, projectors, and 

copy equipment, had an average weight of 4.19 kilograms. 

 
 CRT monitors had an average weight of 14.65 kilograms. 

 

 Flat screen monitors had an average weight of 5.08 

kilograms. 

 

 Consumer electronic equipment, including radios, 

multimedia players, and audio and video cameras, had an 

average weight of 4.06 kilograms. 

 

 CRT televisions had an average weight of 26.67 kilograms. 

 

 Flat screen televisions (LCD/LED/plasma) had an average 

weight of 28.30 kilograms. 

 

 Toys and leisure and sports equipment, including game 

consoles and other electronic equipment, had an average 

weight of 12.94 kilograms. 

 
    The average weight of e-waste was calculated by 

multiplying the quantity of e-waste in each group (Table 3) by 

the average weights of each item. The results shows that the 

total annual weight of the e-waste was estimated 288,000 tons. 

This is corresponding to 5.37 kg per capita, which is lower 

than the annual global estimate of 7.2 kg [7]. 

 
    The average weight of e-waste components was calculated 

as the percentage of e-waste components as [27]: 

 

Mc =
Pc ×Mw

100
 

 
    Where Mc is the weight of e-waste components, Pc is the 

percentage of e-waste components and Mw is the total weight 

of the e-waste. The results are shown in Table 4 and show 

which components are the most profitable for recycling and 

those with the greatest impact on the environment. It is 

noteworthy that the lethal dose of mercury is 200 mg, meaning 

that the amount of mercury in e-waste in Iran is enough to kill 

that the amount of mercury in e-waste in Iran is enough to kill 
1 million people. 

3.7. Prediction of E-waste 
 

    Predicting the generation of e-waste is associated with 

several problems. The current techniques for this purpose are 

based on the typical product lifespan, market saturation 

factors, linear extrapolation, trend analysis, periodic 

approaches and their combinations. The techniques used to 

estimate future WEEE have been reviewed by Walk [28]. 

 

    However, the limited data available in the present study 

prompted the use of economic growth estimations and gross 

domestic product (GDP), new purchases per capita, and 

population growth rate in households and institutions. 

 

    The population growth rate in subsequent years followed a 

linear correlation between the current growth and the 

predicted rate in 2050 (0.8%). GDP grew at a fixed annual rate 

of 3.8% to 2050 [29]. The average rate for GDP growth from 

2012 was 2.3% GDP per capita per year, which was calculated 

as a function of GDP and population growth (3.0% per 

capita). In the household sector, e-waste was predicted based 

on the predictions of the weight of e-waste, GDP per capita, 

and population (Figure 1). 
 

    According to the obtained estimates, e-waste across Iran is 

predicted to be approximately 10 million tons per year. 

Furthermore, the predictive techniques suggested that by 

2032, the annual household e-waste could total 444 million 

tons. In the institutional sector, e-waste was calculated based 

on the number of the new purchases per capita and generated 

e-waste at a fixed rate. 
 

    As id depicted in Figure 2, there was a linear correlation 

between new purchases and the e-waste generated by 

institutions by 2022. New purchases are predicted to 

gradually increase to 3-5 million units, and e-waste generation 

has been predicted to increase from 500,000 to two million 

units per year. The remaining options in the absence of active 

disposal policies are disposal either in a landfill or by 

incineration. This scenario is the first development stage of e-

waste management, which is unfortunately the current state in 

Iran. 
 

    The actual amount of e-waste is presumed to be greater than 

the estimated amount since small businesses and shops were 

not considered in the current investigation. People tend to 

replace televisions, monitors, and cell phones frequently to 

keep up with the latest technology. CRT televisions are 

outdated, and the urban population avoids their purchase.      

(6) 
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    Consequently, there will be a shift to recycling flat screen 

technology in the near future. PCs outnumber laptops in 

household and institutional sectors, while the sales patterns in 

these sectors have reversed toward the purchase of laptops. 

 

    E-products such as CD/DVDs and batteries cannot be 

repaired. On the other hand, projectors, PCs, photocopiers, 

landline telephones, CRT televisions, game consoles, printers, 

fax machines, and laptops have a repair potential of 80-98%.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

      
    With the exception of scanners, 75% of all e-products in the 

present study could be repaired, which is a large percentage, 

prolonging the lifespan of these products. The highest 

replacement potential belonged to projectors, flat screen 

televisions and monitors, photocopiers, printers, multimedia 

players, fax machines, CRT televisions, and cellular phones. 

As the repair costs of these products have increased recently, 

people tend to purchase new e-products rather than repair 

them. 

    Usage patterns vary over time and are mainly based on the 

changes in purchasing behaviors and technology, which 

gradually increase the amount of e-waste. Estimates of the 

quantity and weight of e-waste should not be equated with the 

actual amounts that could be collected with the help of a 

proper collection infrastructure. The EOL estimations 

represent the theoretically available options for the collection 

of e-waste, which is currently stockpiled in all the sectors of 

economy. 
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Figure 1: Forecasting e-waste weight (in Ton) in households sector in Iran 

Figure 2: Relationship between the number of future purchases of e-products and e-wastes in institutional 

sector in Iran from 2013 to 2022 

61 



Mirgerami SM, et al                                                                                                                                                                                                        Electronic Waste                                                                                                                                                                                                         

62                                                                                                                                       Journal of Human, Environment and Health Promotion. 2018; 4(2): 55-63 

4. Conclusion 
 

    The national law on electrical and electronic waste 

management comprises 63 articles and was passed in 2010, 

while it has not been implemented yet. This law stipulates that 

e-waste contains hazardous materials, and effective e-waste 

management must be undertaken in order to decrease 

environmental pollutions and prevent the adverse effects on 

human health. As e-products, usage patterns, environmental 

awareness, and management options change over time, the 

purchase, storage, and EOL disposal will change in parallel. 

Although it is not certain that the results of the present study 

are representative of the entire Iranian nation, they provide a 

large dataset to be used as a starting point for the policy 

assessment in this regard. 

 

    The enactment of legislation to dispose of e-waste has been 

slow or non-existent in Iran. The stockpiling of e-waste is 

considered the norm in the cities across our country. This 

issue may give rise to numerous problems if the amount of e-

waste reaches critical levels with no management policies. 

The optimal management practices in this respect involve 

guidelines for selecting the most environmentally desired 

methods to manage the e-waste stream, which encourage the 

reduction, reuse, manufacturing, recycling, and recovery of 

energy through incineration, as well as using landfills for 

residuals as the last resort. In addition, a limited informal 

material recovery effort could currently prevent valuable 

resources from re-entering the material cycle. 

 

    The generation of e-waste is a continuous and rapid 

process, which requires immediate action by the government. 

It is of paramount importance to raise the awareness of the 

community regarding the consequences of the improper 

disposal of hazardous waste. 
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