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Chapter 1: The Carbon Footprint of the Internet

The internet has revolutionised the way we live, work, and communicate, but it has come at a
cost. With the world increasingly reliant on digital technologies, the carbon footprint of the

internet is a growing concern.

Data Centers and
Their Energy
Consumption

Data centres are the backbone of the internet, powering the storage and retrieval of
vast amounts of data. However, the energy required to run these data centres is

enormous, and the demand for energy continues to rise.
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In 2021, the total energy consumed by data centres worldwide is estimated to be 205
terawatt-hours (TWh), which is around 1% of the world's total electricity
consumption. This consumption is expected to increase to 267 TWh by 2026, which
is equivalent to the annual electricity consumption of the United Kingdom and France
combined. The vast majority of this energy is used for powering and cooling the

servers and other hardware in the data centre.

One of the main culprits behind the energy consumption of data centres is the
cooling systems required to prevent servers from overheating. In fact, it is estimated
that around 40% of a data centre's energy consumption is used for cooling purposes.
The remaining energy is used to power the servers themselves and the network

infrastructure required to connect them.

The growth of cloud computing, which relies heavily on data centres, has also

contributed to the increase in energy consumption. A study by the Lawrence Berkeley
National Laboratory found that cloud computing can actually be less energy-efficient
than traditional computing in certain situations, due to the additional energy required

for data transmission and other factors.

However, there are ways to reduce the energy consumption of data centres. One
solution is to increase the efficiency of the cooling systems, such as using outside
air or liquid cooling instead of traditional air conditioning. Another solution is to use

renewable energy sources to power the data centres, such as solar or wind power.

Overall, the energy consumption of data centres is a significant contributor to the
carbon footprint of the internet. It is important for data centre operators and the
industry as a whole to continue to explore and implement more sustainable solutions

to reduce energy consumption and mitigate the environmental impact.



2. The Need for Solutions

The climate crisis is one of the most significant threats facing humanity, and the internet's
carbon footprint is an increasingly important part of that crisis. As such, we need to address this
issue and find ways to reduce the internet's carbon emissions. In this chapter, we'll explore some

of the solutions that can help us achieve that goal.

2.1. The Urgency of Climate Change

Climate change is a pressing issue that requires immediate action. The Intergovernmental Panel
on Climate Change (IPCC) has stated that we need to reduce global greenhouse gas emissions
by 45% from 2010 levels by 2030 to limit global warming to 1.5°C above pre-industrial levels.
Failing to do so will result in catastrophic consequences for the planet, including more frequent

and severe natural disasters, food and water shortages, and mass migration.

2.2. The Role of the Internet in a Sustainable Future

The internet has the potential to play a significant role in achieving a sustainable future. By
enabling remote work, online education, and telemedicine, the internet can reduce the need for
transportation and infrastructure, resulting in lower emissions. Additionally, digital technologies
can improve the efficiency of various industries, such as energy and transportation, further

reducing emissions.

2.3. The Environmental Impact of Digitalization and E-Waste

While the internet can be a powerful tool for sustainability, the growth of digitalization also has a
significant environmental impact. The production, use, and disposal of electronic devices
contribute to the e-waste problem, which is growing rapidly worldwide. According to the Global
E-Waste Monitor, the world generated 53.6 million metric tons of e-waste in 2019, with only
17.4% of that waste properly collected and recycled. E-waste not only poses health risks to those
who handle it but also results in significant carbon emissions due to the energy required for its

production and disposal.

2.4. The Importance of Global Cooperation and Regulation



Addressing the internet's carbon emissions requires global cooperation and regulation.
Governments, businesses, and individuals all have a role to play in reducing emissions.
Governments can set policies and regulations that incentivize low-carbon technologies and
practices, while businesses can invest in renewable energy and energy-efficient technologies.
Individuals can reduce their carbon footprint by changing their behaviour, such as by using

energy-efficient devices and reducing their internet usage.

3. Carbon Offsets: A Tool for Change

Carbon offsets can play a crucial role in financing carbon reduction and reforestation projects,
helping to reduce the internet's carbon footprint. In this chapter, we'll explore what carbon offsets

are and how they work, as well as their benefits and limitations.

3.1. Understanding Carbon Offsets

Carbon offsets are a way of financing projects that reduce or remove carbon emissions from the
atmosphere. For example, a carbon offset project could involve planting trees, which absorb
carbon dioxide from the air, or installing renewable energy systems that replace fossil fuels. The
carbon offsets generated by these projects can then be sold to businesses or individuals to

offset their own carbon emissions.

3.2. The Benefits of Carbon Offsets for Businesses and
Individuals

Carbon offsets offer several benefits for businesses and individuals looking to reduce their
carbon footprint. For businesses, carbon offsets can be a cost-effective way to achieve carbon
neutrality, as they can be used to offset emissions that are difficult or expensive to reduce
through other means. For individuals, carbon offsets can provide a way to take action on climate

change by supporting projects that reduce emissions.

3.3. The Role of Carbon Offsets in the Transition to a

Low-Carbon Economy



Carbon offsets are an essential tool in transitioning to a low-carbon economy. By allowing
organisations and individuals to invest in emissions reduction projects, carbon offsets help to
finance the development of renewable energy, reforestation, and other carbon sequestration
projects. The funds generated through carbon offset purchases enable these projects to get off

the ground and become financially viable.

According to the State of Voluntary Carbon Markets 2020 report, the voluntary carbon market
saw a record high of 104 million metric tons of carbon dioxide equivalent (MtCO2e) transacted in
2019, with a total value of $320 million. This reflects a growing interest in carbon offsets among

businesses, governments, and individuals.
Carbon offsets have been used to fund a variety of projects, including:

e Renewable energy projects: Carbon offsets have been used to fund the construction of
wind, solar, and other renewable energy projects around the world. By supporting these
projects, carbon offsets help to increase the share of renewable energy in the global
energy mix, reducing the reliance on fossil fuels.

e Reforestation and afforestation projects: Trees absorb carbon dioxide from the
atmosphere as part of the photosynthesis process. Reforestation and afforestation
projects involve planting new trees or restoring degraded forests, which can help to
remove carbon dioxide from the atmosphere and store it in the trees and soil. Carbon
offsets can help to finance these projects and incentivize landowners to preserve existing
forests.

e Methane capture and destruction projects: Methane is a potent greenhouse gas that is
emitted during the production and transportation of fossil fuels, as well as from
agricultural activities and waste management. Methane capture and destruction projects
involve capturing methane emissions and converting them into energy or destroying
them, which can prevent the release of this harmful gas into the atmosphere. Carbon
offsets can help to finance these projects and incentivize the reduction of methane
emissions.

While carbon offsets have the potential to play an important role in reducing carbon emissions,

there are also criticisms and limitations to their use, as discussed in section 3.5.

3.4. Carbon Offsets and Reforestation: A Crucial Partnership

Reforestation and afforestation projects are a crucial part of the fight against climate change.

Trees absorb carbon dioxide from the atmosphere as part of the photosynthesis process, and by



planting new trees or restoring degraded forests, we can help to remove carbon dioxide from the

atmosphere and store it in the trees and soil. However, funding these projects can be a challenge.

Carbon offsets offer a way to finance reforestation and afforestation projects, by allowing
organisations and individuals to invest in these projects in exchange for carbon credits. These
credits represent the amount of carbon dioxide that the trees are expected to sequester over

their lifetime.

Reforestation and afforestation projects have numerous benefits beyond carbon sequestration,

including:

e Biodiversity conservation: Forests are home to a vast array of plant and animal species,
and by preserving or restoring forests, we can help to protect these species from habitat
loss and fragmentation.

e Soil conservation: Trees help to stabilise soils and prevent erosion, which can improve
soil quality and reduce sedimentation in rivers and streams.

e Water conservation: Trees play a crucial role in the water cycle, with their roots helping to
absorb and store water. By preserving or restoring forests, we can help to maintain water
supplies and reduce the risk of droughts and floods.

There are numerous organisations and programs that offer carbon offsets for reforestation and
afforestation projects, including the United Nations REDD+ Program and the Forest Stewardship

Council (FSC).

3.5. Criticisms and Limitations of Carbon Offsets

Despite their potential benefits, carbon offsets are not without criticism and limitations. Some

common criticisms include:

3.5.1. Additionality and Permanence

One of the main criticisms of carbon offsets is the challenge of ensuring that the offset project is
truly additional, meaning that it wouldn't have happened without the offset funding, and that the
carbon reductions are permanent. There have been cases where offset projects were not truly
additional, or where the carbon reductions were not permanent, leading to concerns that the

claimed emission reductions were overstated.



3.5.2. Double Counting

Another criticism of carbon offsets is the issue of double counting, where the same carbon
reduction is claimed by both the entity selling the offset and the entity purchasing it. This can
occur when the offset project is used to meet multiple emission reduction goals, or when the

offset is sold to more than one buyer.

3.5.3. Lack of Regulation and Oversight

Carbon offsets are not subject to the same level of regulation and oversight as other financial
instruments, which can lead to issues with transparency, accountability, and quality assurance.
There have been cases of fraudulent offset projects, and concerns about the quality of the offset

standards used to certify projects.

3.5.4. Potential for Greenwashing

Finally, some critics argue that the use of carbon offsets can lead to greenwashing, where
companies or individuals use offsets as a way to avoid making real changes to reduce their
carbon footprint. They argue that offsets should only be used as a last resort, after all other

efforts to reduce emissions have been exhausted.

Despite these criticisms and limitations, many experts still believe that carbon offsets can play a
valuable role in reducing global carbon emissions. However, it is important to ensure that offsets

are used responsibly and in conjunction with other efforts to reduce emissions.
Sources:

e Michaelowa, A. and Michaelowa, K. (2017). Additionality Determination for Carbon
Offsets: Does It Deliver What It Promises? Climate Policy, 17(1), pp.56-72.

e Schneider, L. (2010). The CDM and Dynamic Incentives: Some Unpleasant Theory and
Empirical Evidence. The Energy Journal, 31(3), pp.1-24.

e Widerberg, O. and Pattberg, P. (2015). International Cooperative Initiatives in Global
Climate Governance: Raising the Ambition Level or Delegitimizing the UNFCCC? Global
Policy, 6(1), pp.45-56.

e Wara, M.W. (2007). Is the Global Carbon Market Working? Nature, 445(7128), pp.595-596.



3.5. Criticisms and Limitations of Carbon Offsets

Carbon offsets have been criticised by some as a means for businesses and individuals to
continue emitting carbon without truly reducing their carbon footprint. Critics argue that carbon
offsets are not a substitute for reducing emissions at the source, and that the focus should be on

reducing emissions rather than relying on offsets.

Another criticism of carbon offsets is that the carbon reduction projects they finance are often
located in developing countries, where the projects may not be well-monitored or sustainable.
This can lead to questions about the actual effectiveness of the projects in reducing carbon

emissions and whether they are benefiting local communities.

Furthermore, some critics argue that the carbon offset market is not transparent enough and that
it can be difficult to ensure that the carbon offsets being purchased are legitimate and actually
lead to additional carbon reductions. There have also been concerns about the lack of regulation

in the carbon offset market, which could allow for fraudulent activities.

Despite these criticisms, carbon offsets remain a viable option for businesses and individuals
looking to reduce their carbon footprint. However, it is important to carefully research and select
reputable carbon offset providers and projects that align with sustainability goals and contribute

to meaningful carbon reductions.

Sources:

e Climate, Community & Biodiversity Standards (CCB Standards). (n.d.). Critiques and
Concerns. https://www.climate-standards.org/ccbs-critiques-concerns/

e Gold Standard. (n.d.). Carbon offsetting: Frequently asked questions.
https://www.gol ndard.org/f rbon-offsetting-fr ntly-asked- ion

e Kollmuss, A, Lazarus, M,, Lee, C., Polycarp, C., & Shinko, N. (2008). Handbook of climate
change mitigation. Springer.

e Kollmuss, A, & Lazarus, M. (2013). The quality of carbon offsets: Quality criteria for
carbon offsets: developing a standard.
https://www.wri.org/sites/default/files/pdf/quality_criteria_for_carbon_offsets.pdf

e Paddock, L. (2017, August 24). Are carbon offsets a good deal for the planet? Science
Magazine.
https://www.sciencem rg/news/2017 re-carbon-offsets- -deal-plan
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3.6. The Role of Government and Policy

While carbon offsets can play a significant role in reducing the carbon footprint of the internet,
government policies and regulations are also necessary to drive change on a larger scale. By
implementing policies that incentivize the use of renewable energy and energy-efficient
technology, governments can create a framework that encourages businesses and individuals to

reduce their carbon emissions.

One example of a government-led initiative to address internet carbon emissions is the European
Union's (EU) Digital Decade initiative. The initiative aims to make Europe's digital transformation
more sustainable and reduce its carbon footprint. This includes a goal to reduce the carbon

emissions of the digital sector by 55% by 2030.

Similarly, the United States government has launched initiatives to promote renewable energy
and energy efficiency, such as the Clean Energy Plan and the Energy Star program. The Clean
Energy Plan sets targets for reducing carbon emissions across all sectors, including the tech
industry, while the Energy Star program encourages the use of energy-efficient technology in

homes and businesses.

It is also important for governments to address the issue of e-waste, which is a significant
contributor to the carbon footprint of the internet. Policies can be put in place to promote the
recycling and proper disposal of electronics, as well as the development of more sustainable and

repairable products.

In addition to government policies, international agreements and cooperation are crucial in
addressing the global issue of internet carbon emissions. The Paris Agreement, for example,
sets a framework for countries to work together to limit global warming to well below 2 degrees
Celsius. The digital sector is a key player in achieving this goal, and international cooperation is

necessary to ensure that the sector reduces its carbon footprint in a meaningful way.

Sources:



e European Commission. "The Digital Decade: A European Approach to Digital
Transformation." 2021.
https://ec.europa.eu/digital-single-market/en/digital-decade-european-approach-digital-tr
ansformation

e United States Environmental Protection Agency. "Energy Star."

https:// www.energystar.gov/

e United States Environmental Protection Agency. "Clean Energy Plan."

https://www.epa.gov/cleanenergy/clean-power-plan-existing-power-plants

Other Solutions to Address Internet Carbon Emissions

In addition to carbon offsets, there are a number of other solutions being developed to reduce
the internet's carbon footprint. These solutions focus on improving the energy efficiency of data
centres, using renewable energy to power the internet, and making the internet more sustainable

in general.

4.1 Energy Efficiency Measures in Data Centers

Data centres are the backbone of the internet, and they use a significant amount of energy to
operate. In fact, data centres are estimated to use 1-2% of the world's electricity, with a
significant portion of that coming from fossil fuels. There are a number of ways to improve the

energy efficiency of data centres, including:

Using more efficient server hardware
e Implementing virtualization technologies to reduce the number of physical servers
needed
Improving cooling technologies to reduce energy needed for cooling
Using artificial intelligence to optimise energy usage
By implementing these and other energy efficiency measures, data centres can significantly

reduce their energy consumption and carbon emissions.

4.2 Renewable Energy and the Internet

Another solution to reduce the carbon footprint of the internet is to power it with renewable
energy. Many companies are already using renewable energy to power their data centres and

other internet infrastructure. In fact, as of 2021, the RE100 initiative, a group of companies
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committed to 100% renewable energy, has 310 members. Some companies are even building

their own renewable energy sources, such as wind and solar farms, to power their operations.

4.3 Improving Network Efficiency

Improving the efficiency of the network infrastructure that connects devices to the internet can
also help reduce carbon emissions. This includes optimising routing and network protocols, as
well as using more efficient networking hardware. Additionally, the use of edge computing, which
brings processing and data storage closer to the end user, can reduce the amount of data that

needs to be transferred over the network.

4.4 Sustainable Web Design and Development

The design and development of websites and web applications can also have an impact on the
carbon footprint of the internet. By using sustainable web design practices, such as optimising
code and reducing the size of images and other media, websites can load faster and use less

data, which in turn reduces energy consumption and carbon emissions.

4.5 The Role of Users in Reducing Internet Carbon
Emissions

Finally, individual users of the internet can also play a role in reducing carbon emissions. This
includes simple actions such as turning off devices when they're not in use, using energy-saving
settings on devices, and reducing unnecessary internet usage. Additionally, users can support

companies that are committed to sustainability and advocate for policies that support a

Conclusion

The internet has become an integral part of our daily lives, but it comes with a significant carbon

footprint that cannot be ignored. The carbon emissions generated by the internet contribute to



climate change and threaten the sustainability of our planet. However, there are solutions
available to reduce the carbon footprint of the internet, including carbon offsets, energy efficiency
measures in data centres, renewable energy, and sustainable web design and development. By
working together and taking action to reduce the carbon footprint of the internet, we can help

build a more sustainable future.



