
Decrease of the ocean’s pH-
level as a result of uptake of CO2. 
Acidification of water bodies is the 
result of mining and processing of, 
for example, gold, fossil fuels, and 
aluminium. Acidification threatens 
aquatic life and drinking water. 

Biodiversity loss, the drastic 
reduction or even extinction of
certain species in a habitat. Both 
artisanal and industrial mining
have contributed to the destruction 
of local habitats, resulting in a decline 
and even extinction of species in 
particular countries.

The emission of carbon dioxide 
as a result of human activity, such 
as the burning of fossil fuels and 
deforestation. CO2 emissions can be 
found throughout the whole mobile 
phone lifecycle, but are especially 
relevant in the manufacturing, 
transport, and use phases of the 
mobile phone lifecycle.

Removal of a forest or stand of trees, 
converting land-use to nonforest. 
This is especially the case in forested 
areas with mineral deposits (see also 
Land use change).

Increase of nutrients in a body of 
water, causing structural changes 
to an ecosystem. Can be the result 
of mining activities (gold, copper, 
cobalt, etc.) and run-offs from 
mining activities, such as acid 
mine drainage. Occur in bodies 
of water near sites of electronics 
manufacturing, and sites where 
electronics are disassembled.

Industrial water use resulting in 
environmental degradation and 
decreasing water availability for 
humans and wildlife. Excessive water 
use is found in mining and in the 
production of mobile phones.

Emissions of toxic and long-lived 
substances such as synthetic 
organic pollutants, heavy metal 
compounds, and radioactive 
materials affecting ecosystems 
around mines, electronics industry, 
and informal e-waste recycling sites. 
For example, in artisanal mining, 
mercury and cyanide are used to 
process gold from ore and uranium 
and cadmium are by-products of 
cobalt mining and cobalt processing.

Decline in the planet’s ozone layer 
as a result of man-made chemicals. 
In the mobile phone lifecycle we 
find halogenated organic emissions, 
as an effect of the manufacturing of 
aluminium (the average mobile phone 
consists of 14% aluminium) and 
the use of flame-retardants in the 
manufacturing phase.

Solid and liquid particles in the 
air, organic and inorganic, mostly 
hazardous. Mining and smelting 
operations produce a large amount of 
particulate matter, containing a wide 
variety of materials, such as iron, 
aluminium and mercury. Particulate 
matter emissions are also high in the 
transport (diesel-related) and e-waste 
recycling, such as nitrogen oxides, 
sulphuric acid, chlorine, and volatile 
organic compounds.

A social dimension that refers to the 
percentage of the population that 
is undernourished. Pollution of the 
food chain with hazardous materials, 
result in contaminated food for 
human consumption. It is found in 
mining areas, where grazing lands 
and crops are contaminated with 
toxic elements released into air and 
water, and in areas where e-waste is 
disassembled.

Land-use change undermines 
food security. It is found in areas 
with mineral deposits, where land 
used for growing food for the 
local community is converted in 
to mining. Two main changes are 
found: Converting agricultural 
land-use to non-agriculture and 
deforestation, which affects the 
livelihoods of peoples depending 
on the forest for food.

Overtime that has negative 
consequences for the workers is 
considered excessive. Excessive 
overtime is the result of low wages 
and/or production demands and is 
found among artisanal miners and 
among workers in the electronics 
industry.

In the mobile phone life cycle, we 
find forced labour in the mining 
sector, in particular in areas of 
conflict. In the electronics industry, 
forced labour is the result of human 
trafficking and migration.

Wage labour is an important means 
for people to escape poverty. An 
abundant supply of workers tends 
to lower wage levels, in particular 
artisanal miners and factory workers 
tend to be particularly vulnerable to 
downward pressure on wage levels. 
Marginalisation can also affect wage 
disparities, for example for women 
versus men, or for migrant labourers.

Work is deemed unsafe when it 
exposes workers to unprotected 
risks to life or physical or emotional 
health. In many countries, there 
is an accepted right of workers to 
refuse unsafe work, but pressures on 
workers to work in risky situations 
remains. Unsafe work has been 
found in the workplaces of artisanal 
miners, factory workers, and workers 
involved in e-waste disposal.

Unorganised workers face higher 
risks of poorly paid, precarious, 
informal, and unsafe work. 
Opposition to workers organisations 
by employers is common. This 
opposition may violate basic rights 
at work, such as the freedom of 
association and the right to collective 
bargaining. Non-union work is found 
among artisanal miners, factory 
workers, and workers involved in 
e-waste recycling.

Work is deemed unsafe when it 
exposes workers to unprotected 
risks to life or physical or emotional 
health. In many countries, there is an 
accepted right of workers to refuse 
unsafe work, but pressures on work-
ers to work in risky situations re-
mains. Unsafe work has been found 
in the workplaces of artisanal miners, 
factory workers and workers involved 
in e-waste disposal.

Access to clean drinking water is a 
human right. Pollution of drinking 
water as a result of chemical 
pollution is in particular found in and 
around mining sites, near electronic 
industries, and near informal 
electronic waste disassembling sites.

Access to sanitation is part of the 
same human right as the right to 
clean drinking water. Poor sanitation 
is in particular found in and around 
mining sites and informal electronic 
waste disassembling sites.

Reduced health and reproductive 
hazards are associated with 
workplace health and safety, for 
example through the use of or 
exposure to hazardous materials in 
mining, manufacturing, and e-waste 
management.

Toxic substances, such as synthetic 
organic pollutants and heavy metal 
compounds, are used and produced 
in the mobile phone lifecycle. 
Workers and communities in the 
mining, manufacturing, and e-waste 
sector have a high risk of increased 
levels of concentrations of toxic 
materials in their blood. These 
materials can result in acute or long-
term health problems and can be 
fatal.

Working in mines, electronics 
industries, and electronic waste 
recycling often lack information 
about hazardous materials and 
are not able to take the necessary 
precautions to protect themselves 
from harm or they are not aware of 
the connection between their work 
and their health situation. 

Child labour is often defined as 
work that deprives children of their 
childhood, potential, and dignity; 
labour that is harmful to their 
physical and mental development, 
and that deprives them from 
schooling. It has been found in 
connection with the production of 
minerals, in factory labour, and in 
informal e-waste recycling.

Literacy and illiteracy are usually 
measured as a proportion of the total 
population of a country, often broken 
down by age group and gender. 
Low literacy was found in mining 
communities and in the informal 
e-waste sector.

Access to electricity is a critical 
issue in all aspects of sustainable 
development. Data is scarce but the 
World Bank has launched efforts to 
map access.

Equality of opportunity means 
“women and men, and girls and boys, 
enjoy the same rights, resources, 
opportunities and protections(..)” 
(UNICEF). It is based on the right 
not to be discriminated against on 
the basis of gender, race, religion 
or national origin. Lack of equal 
opportunities is an issue in artisanal 
mining and in the manufacturing of 
mobile phones.

Forced relocation involves the move-
ment of people from their home and 
communities. It may be the result of 
government policy, natural disaster 
of conflict. We found cases of forced 
relocation as a result of mining com-
panies starting explorations and min-
ing activities.

Forced relocation involves the 
movement of people from their 
home and communities. It may be 
the result of government policy, 
natural disaster of conflict. We 
found cases of forced relocation as a 
result of mining companies starting 
explorations and mining activities.

In cases of forced relocation 
because of mining activities, the 
local communities were not part 
of the decision-making process or 
the decision was supported by local 
people not representative of the local 
community. 

An armed conflict is a violent 
contestation between two or 
more organisations (often political 
organisations, such as governments 
and insurgents), and which results in 
a significant damage and number of 
casualties over a defined time period. 
Armed conflict has been associated 
with the production of minerals.

Corruption is the abuse of entrusted 
power for private gain. It is usually 
defined in relation to the bribing of 
public authorities, but can also be 
found in private transactions and has 
been associated with the shipments 
of minerals and monitoring of work-
ing conditions in manufacturing.

Illicit trade is the conducting of 
transactions across borders in 
violence of national or international 
law. Illicit trade has been detected 
in the smuggling of minerals and 
discarded electronics.

Sexual exploitation or abuse is 
the actual or threatened physical 
intrusion of a sexual nature. Sexual 
exploitation or abuse involving 
women and underage girls has been 
found in association with work in and 
around mines. 

This concerns urban population 
living in slum housing in developing 
countries. Large slums have been 
found around informal mining and 
electronic waste sites, which often 
lack proper sanitation and access to 
drinking water.
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In order to identify the risks, we drew upon 
two central resources. The first one is a set 
of Planetary Boundaries - which are central 
to the Earth System framework proposed by 
a group of Earth System and environmental 
scientists, led by Johan Rockström of the 
Stockholm Resilience Centre and Will Steffen 
of the Australian National University. The 
second resource is a set of twelve priorities, 
which form the Social Foundation for 
overcoming human deprivation, as raised in 
the UN’s Rio+20 conference and described by 
economist Kate Raworth. The impacts were 
identified through a large literature review as 
well as stakeholder consultations.
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