Module 1: The
environmental impact of a
digital device

In 10 years’ time, digital devices will account for nearly a quarter of global emissions, with the
main contributors being mining raw materials to make the devices, transport and production.

Our devices consume natural resources

These days, some form of electrical or electronic device can be found in almost any household or
business. From products such as cheap electronic toys or digital watches, to basic kitchen
appliances, radios and TVs, to mobile phones, laptops or tablet computers. Many of these devices
are connected to the internet and therefore interact and are interdependent with other devices.

The problem is that as more people get online, more people also have more devices per person.
And this has a downstream impact: more mobiles, laptops and desktops mean more cloud
providers, more servers, more broadband cables and mobile networks.

Over six billion new information and communications technology (ICT) goods are sold annually

worldwide. There are forecasts of 1.5 billion smartphones being sold in 2021,[1] alongside 126
million desktop computers, 659 million laptops, and 513 million Wi-Fi routers. These numbers are

expected to grow exponentially over the next five to 10 years with new “smart” technologies.[2]

This has made e-waste the largest waste stream in many countries, with most of it discarded in
the general waste stream, leading to a loss of secondary resources valued at USD 57 billion in 2019
[3] (more than the gross domestic product of many countries). At the same time, e-waste is often

shipped illegally to developing countries.[4]


https://www.statista.com/statistics/263437/global-smartphone-sales-to-end-users-since-2007/
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Figure 1: Metric tons of carbon dioxide equivalent (Mt CO2e) footprint of the ICT industry by 2030: the challenge of
combining growth with a radical reduction to half. Source: ITU-T L.1470

The contribution of this exponential connectivity to electricity use is also a major problem: it is
anticipated that by 2030, ICTs could use as much as 51% of global electricity, and contribute up to

23% of the globally released greenhouse gas (GHG) emissions.[5]

While renewable energy can help reduce GHG emissions,[6] the production of digital devices
remains the key contributor to global warming. This includes upstream activities such as mining

for raw materials, transport and manufacturing, which account for most of the negative impact on

emissions.[7]

Assessing the environmental impact of a device

There are methods for assessing the environmental impacts associated with all stages of the life

cycle of a digital device. A life-cycle assessment (LCA) study involves a thorough inventory of the
energy, materials and emissions that are required and consumed in the manufacture or across the

expected life span of a device, and is what we call a “cradle-to-grave” evaluation of all stages of

the life of a digital product
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9]

It has been shown for smartphones that device production has about a 75 times higher

environmental impact than a two-year-use life span,[10] as Figure 2 shows. But we also have to

include the internet[11] - mobile access network, internet, server - as shown in Figure 3. Despite

the variability of networks and servers in different contexts, after the impact of the production of
the smartphone, data transfer has a major impact (locality, or having servers nearby, matters),

followed by cloud data processing.

The environmental impact from manufacturing a device is very high compared to its use and final
recycling. This tells us that using a device as long as possible is a better environmental choice
than manufacturing more devices, especially those that will be discarded or replaced soon after

use.
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Figure 2: The global warming potential for a mobile phone with two-year use life cycle. Source: A. Andrae, Life-

Cycle Assessment of Consumer Electronics
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Figure 3: GHG emissions across the life cycle of a smartphone (white) including contribution from a rack server
(black), network (dots) and IP core network (diagonal). Source: Suckling 2015.

What does reusing a device mean?

The reuse of electronic devices such as desktops, laptops or mobile phones refers to extending the
useful life of already manufactured devices after they have been discarded. Larger-scale reuse
operations usually involve a company or organisation set up to do this work. These devices are
usually collected by a second-hand agent or sent to a remanufacturer for processing, and are sold,
rented or redistributed to another user.

In a computing device we can distinguish between the long-lasting parts, what can deteriorate
(degrade or wear down, like batteries), what should be replaced (like a hard drive after a certain
number of hours), and what is extensible (such as RAM or peripherals). The reuse process ends
when, after a few years, the device or a component becomes unusable, even considering

improvements from replacing components. It is at this point that a device should end up in

recycling, a process that results in extracting useful raw materials from the recycled device.[12]

There are numerous reuse initiatives across the world, some involving digital devices, and some

other products. This is all part of a growing culture of reuse. For example, Repair Café is a non-
profit organisation that began as an idea in 2007 to build skills to repair digital devices. There are

now 2,000 Repair Cafés in more than 24 countries. In 2017, over 300,000 digital devices were

repaired.[13] Repair Café recognises that in many countries we throw away items with almost
nothing wrong with them because we do not have the skills to repair them. Repair Cafés aim to
involve people with repair skills to share their knowledge, enabling digital devices to have longer
lives instead of being thrown away.
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Appendix 1: Metrics for materials, devices, energy

The environmental impact of a device can be grouped under the categories of “materials”,
“devices” and “energy”.

Aspect Description Related metric Units measured Sources
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