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Abstract: Introduction: The growing generation of electrical and electronic waste poses a global threat to public
health and the environment. These wastes, comprising 4.5-6% of total waste, contain toxic and hazardous substances
of health and safety concerns in the African region including Ghana.

Aim: To evaluate and identify the health and safety and environment impacts on the e-waste dealers during
recycling, collection, and dismantling of e-waste devices at two selected sites in Ghana.

Method: E-waste dealers in Ashaiman and Agblogbloshie sites burn electrical and electronic appliances, exposing
people to toxic chemicals and causing environmental pollution. Sampling and sample size estimation were used to
select a representative sample of workers to provide situation dada using structured questionnaires, interviews, and
focus group discussions to collect operational data. SPSS is used to analyze the collected data.

Results: Most of the e-waste dealers are unaware of the health and health risks associated with burning circuit
boards and batteries. These activities many cause skin burns, lung infections, and eye itching among workers
exposed.

Conclusion: There is significant progress in the Health and Safety assessment and risk mitigation infrastructure in
Ghana but more effort is needed to ensure that the environment and e-waste workers are adequately protected from
the risks associated with e-waste waste management practices in Ghana.

Keywords: E-waste, risk, regulatory control, education and training.

1. INTRODUCTION

E-waste (electrical and electronic waste) workers are contributing are contributing to the socio-economic development their
collection, dismantling, disposal and recycling work. The e-waste workers are exposed to many safety and health hazards
and risks arising from their work. Such as carrying heavy waste materials, exposure to heat, dust, and hazardous chemical
working in narrow workplaces, in strenuous postures.

According to the World Health Organization (WHO), several adverse health effects are caused by exposure to e-waste like
negative birth outcomes like premature birth, changes in lung functions, and respiratory issues (Rosina
Khattah,2023). Children are particularly vulnerable to some of the toxicants found in, or produced by, e-waste and e-waste
recycling activities (WHO,2021) When electronics are improperly disposed and end up in landfills, toxic chemicals are
released, impacting the earth’s air, soil, water and ultimately, human health (Elytus, 2019).
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The consequences of improper e-waste disposal in landfills or other non-dumping sites pose serious threats to current public
health and can pollute ecosystems for generations to come. Unfortunately, low global recycling rates and other challenges
contribute to massive quantities of e-waste accumulating in landfills around the world ((RosinaKhattah,2023). Experts
estimate that there will be a total of 347 metric tons of non-recycled e-waste globally by the end of the current year (2023).

E-waste can pose significant health and safety risks. Assessing and controlling risk helps ensure that your storage, transport
and/or reprocessing of e-waste prevents harm to human health and the environment(EPA,2021).

In the Ghanaian context, importation of e-waste to Ghana is becoming a huge challenge not only because of its increase in
volume but also due to its pollution in the environment with toxic chemicals, management, and disposal (Adeola, 2001;
Baker, 2004; Bridgen et al., 2008; Pellow, 2007.)

Estimated total numbers of Collectors, Recyclers &Dependents is between 121,800 to 201,600 which about 1.04% -1.72%
of urban population; about 0.50% -0.82% of total of the Ghanaian population (EPA, 2013)

The estimated indirect contribution of informal E-waste Sector to national economy is between US$105 to268million per
year. However, informal e-waste workers are very poor. For example, collectors earn US$70-140/month,
refurbishersU$190-250 and recyclersUS$175-285/month.

This paper seeks to evaluate and identify the health and safety and environment impacts on the e-waste dealers during
recycling, collection, and dismantling of e-waste devices at the Ashiaman and Aglogloshie e-waste management sites in
Ghana.

2. MATERIALS AND METHODS

E-waste dealers in Ashaiman and Agblogbloshie sites burn electrical and electronic appliances, exposing people to toxic
chemicals and causing environmental pollution. Sampling and sample size estimation were used to select a representative
sample of workers to provide data using structured questionnaires, interviews, and focus group discussions for analysis.
SPSS 20.0 and Excel 2016 were used to analyze the collected data.

Sample and sampling size assessment

About 153 population of e-waste scrap dealers were selected using Slovin’s formula (Slovin,1960) for the two sites shown
in Figure 1.

Figure 1: Category of E-waste workers
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Figure 1: Ashiaman Study sites
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Figure 2: Agblogloshie Study site
Page | 58

Paper Publications



http://www.researchpublish.com/

u% ISSN 2394-9694

International Journal of Novel Research in Humanity and Social Sciences
Vol. 10, Issue 5, pp: (56-62), Month: September - October 2023, Available at: www.noveltyjournals.com

Ashiaman Study site
Figure 1 shows Ashiaman study site

Ashaiman's latitude is 5.692858, and the longitude is -0.029869; with the GPS coordinates of 5° 41' 34.2888" N and 0° 1'
47.5284" W. Covering a total area of 45 sg. km; It is bound to the North and East by Kpone-Katamanso District and, on the
South and West by the Tema Metropolis with an estimated population of 217,717. The e-waste activities in area involve
scrap picking, reuse, recycling and burning.

Agblogbloshie Study site
Figure 2 shows Agblogbloshie Study site

Agbogbloshie, the biggest e-waste recycling site in Ghana has an area of about 313sg.km, and currently less than a kilometer
from Central Business District (CBD) of Accra. The GPS coordinates are: Latitude: 5° 33' 3.9276". Longitude: -0° 12'
49.8528". Latitude: N 5° 33.0655". Longitude: W 0° 12.8309'". Latitude: 5.551091°. Roughly 40,000 Ghanaians inhabit the
area, most of whom are migrants from rural areas.

According to Prakash et al and Oteng-Ababio, informal e-waste operations occur in different parts of the country, but the
hub of recycling operations in the Greater Accra Region at the scrapyards at Agbogbloshie as well as at Gallaway all in the
Greater Accra metropolitan area and Ashiaman, in the Tema Metropolis. In their studies and found that the e-waste
economy in this area is highly stratified and made up four main activities which are: collection, recycling, repair and
refurbishment, and trading of metals. (Prakash et al., 2010; Oteng-Ababio ,2011)

Studies in 2009 by Amoyaw-Osei et al.,2010 have revealed that almost all of the annual volume of e-waste (171,000 tonnes)
handled by recyclers in 2009 came directly from consumers, from consumers via communal collection, from consumers
through repairers and directly from waste imports. This workload was handled by the informal recyclers (Amoyaw-Oseiet
al.,2010). Between 10,000 and 13,000 metric tons of e-waste are treated annually in Ghana by the informal sector (Prakashet
al.,2010).

Health and Safety Impact Assessment areas
The assessment areas included:
e Exposure to harmful substances
e Exposure during recovery of valuable materials
e Exposure of Children to e-waste
e Availability of Health and safety surveillance
3. RESULTS AND DISCUSSIONS
Age Profile of respondents

The demographic profiles of the e-waste dealers indicate that most of these e-waste dealers are under 18 years old and some
are above 18 and 20 years of age. Most of the respondents agree that e-waste activities are beneficial due to income
generation for their livelihood.

Thirty —three point 4 percent (33.4%) of the respondents were within the age bracket of 23 to 30 while 46.6%, were within
18 to 20 years.

Exposure to harmful substances

The health and safety impact is due to exposure to over 1,000 harmful substances such as lead, mercury, nickel, brominated
flame retardants and polycyclic aromatic hydrocarbons (PAHs) which can cause negative birth outcomes like premature
birth, changes in lung functions, respiratory issues, DNA damage, impaired thyroid function and increased risk of some
chronic diseases later in life. The respondents at the two site had poor undersatanding and knowelde of the presences of
these harmful substances . The full complents of PPEs were not avaible to used to manage this risks
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Recovery of valuable materials

The health and safety impact is due to workers who aim to recover valuable materials such as copper and gold are at risk
of exposure to these harmful substances. Where wet chemical leaching is done to extract precious metals such as gold or
silver immediately with wet chemical processes exposes worker’s hazardous substances such as dioxins and gaseous lead.
If this processes are not performed under controlled conditions (heat regulation), very hazardous substances are released
which can be lethal the workers. Currently these processes are not being done under controlled workplace condition

Exposure of Children to e-waste

E-waste is made up of different hazardous substances such as heavy metals and persistent organic pollutants with the
capacity to contaminate the environment if processed or recycled inappropriately. Humans and animals become exposed to
e-waste constituents via ingestion, inhalation, and dermal contact. Several health effects have been linked to e-wastes. The
most susceptible are children, pregnant women, and workers in primitive recycling sites.

Exposure to lead from e-waste recycling activities has been associated with significantly reduced neonatal behavioural
neurological assessment scores, increased rates of attention deficit/hyperactivity disorder (ADHD), behavioural problems,
changes in child temperament, sensory integration difficulties and reduced cognitive and language scores (WHO ,2021)

Currently there are no mechanisms to monitor the health and safety impact on children at the two e-waste management
sites.

Availability of Health and safety surveillance programme

E-waste workers are exposed to a variety of chemicals including metals, particulates, persistent organic compounds, and
flame retardants. Exposure varies according to job task with higher exposures observed for dismantling and burning e-
waste. Exposure to job stress and physical hazards (e.g., noise) also occurs.

Many studies have measured workers’ exposure in the e-waste recycling industry; fewer have investigated health effects.
Biological measures were reported more often than external exposure measures. In order to protect workers, efforts are
required to better understand exposures and their health effects. Removing hazardous materials from electronic equipment
and reducing e-waste production would benefit workers, communities, and the environment. (Julander et al,2012; Kiddee
et al, 2018; Song Q et al,2015; Adesokan ,20160; Zeng X et al,2017)

The few researches done in Ghana can form the basis for the establishment of a health surveillance programme in Ghana.
(Srigboh,2016; Amankwaa et al,2017; Obiri S et al,2016)

Recycling and Final Disposal Facilities in Ghana

There are several e-waste recycling facilities in Ghana to ensure a sound Environmentally Friendly E-waste management
practices. Some of the notable facilities include:

o Electro Recycling Ghana Limited: This is a certified waste disposal company and operator of an approved primary
treatment facility. As the leading and only e-Waste company located in Ghana, it is their mission to promote sustainability,
a clean recycling process and a fair workspace with high quality standards ERG Limited Electrorecycling in Ghana (electro-
recycling.com)

o Neweco E-waste Recycling Ghana: Neweco is an e-waste company recycling electronic waste (e-waste) in Ghana
Their mission is keeping the environment of Ghana, Africa green and healthy by recycling electronic waste instead of the
e-waste going to landfills. Neweco E-waste Recycling Ghana (ghana-ewaste.com)

o E-MAGIN Ghana: E-MAGIN Ghana is an initiative aimed at promoting sustainable e-waste management practices in
Ghana. The project seeks to establish a sustainable e-waste management system that will ensure that e-waste is managed in
an environmentally sound manner. (E-waste management in Ghana (E-MAGIN Ghana): From cradle to grave (unep.org)

The Technical Guidelines on Environmentally Sound E-Waste Management for Collectors

(Tier 1), Collection Centers (Tier 2), Transporters (Tier 3), Treatment Facilities (Tier 4) and Final Disposal (Tier 5) in
Ghana have been developed by the Environmental Protection Agency (EPA) with the support of the project “Sustainable
Recycling Industries” (SRI) funded by the Swiss State Secretariat for Economic Affairs (SECO) between 2015-2018.
(EPA,2018)
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The guidelines are mandatory in compliance with Act 917, Act 328 and LI 2250 with respect to every undertaking operating
in the field of collection, storage, transport, treatment and final disposal of e-waste in Ghana. These guidelines have provided
the means to enforce the legal provisions of Environmental Protection Agency.

4. CONCLUSIONS

There is significant progress in the Health and Safety assessment and risk mitigation infrastructure in Ghana but more effort
is needed from the Ghanaian regulatory authorities and relevant stakeholders both local and international partners to ensure
e-waste workers and the environment are adequately protected from the risks associated e-waste waste management
practices in Ghana.
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