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This report builds on the European perspective
in our Digital Decarbonisation report published
October 2022. This version looks closer at the
Swedish situation and identifies case studies
from the Swedish tech sector enabling and
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on the role of digital technology in relation to
climate change mitigation. It also presents
progress to date towards a carbon-free and
environmentally sustainable tech sector.

The report reviews the Swedish policy
priorities at home and on the European scene
and highlights the importance of a close
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makers to solve key environmental challenges
while strengthening competitiveness.
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how digital technologies can accelerate the
green transformation in Europe and thereby
contribute to key short-term and long-term
policy objectives.
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EXECUTIVE SUMMARY

Digital solutions are important enablers of European
competitiveness and the green and energy transitions.

The historic disruption of Europe’s energy supply is accelerating the post-pandemic inflation
pressures and leading to higher interest rates and a possible economic slowdown.
Companies and citizens are facing higher and fluctuating energy prices.

Accelerating the greening of the European economy while preserving Europe’s global
competitiveness is key for EU’s security, resilience and prosperity.

Digital solutions such as cloud, Al and machine learning are critical enablers of the green
transition and the potential is vast. Digital technology is a general purpose technology, and
we are already seeing innovative solutions being applied across many sectors and these
technologies have the potential to further accelerate the green transitions.

For example, digital solutions are key to enable the demand flexibility needed for the
forthcoming doubling of electricity use in Sweden and in Europe towards 2050. New building
management systems using Al and machine learning offer cost-effective solutions for energy
savings and switch to carbon-free energy. The provision of real-time data supports climate-
friendly transport choices and smart apps help consumers to more climate-conscious
heating behaviour in private homes. Al and machine learning are also key to decarbonise the
manufacturing sector.

The Swedish tech sector is one of Europe’s most potent, and Swedish tech start-ups are
among the success stories of Europe’s digital scene employing around 250,000 people, which
is nearly 5% of total employment in the country. In this report we show a range of leading
Swedish digital solutions enabling carbon reductions across all parts of the economy.




The findings

At the EU level, the report aims to identify digital solutions that are already in use in areas with
the highest potential for near-term impact on emission reductions and energy savings.

The report finds:
« Four main sectors which account for two-thirds of EU’s total GHG emissions and

hold significant potential for digitally enabled climate mitigation and energy savings.
These are: transportation, buildings, manufacturing and agriculture.

In total, 20-25% of the GHG reductions needed for a net-zero EU economy

will require some degree of digital enablement to happen at scale and at an
acceptable social cost. This equates to GHG reductions in the EU of 700-900 MtCO,e
corresponding to the total emissions of Germany. Sweden’s potential for digitally
enabled reductions is a bigger share, 25-30% of reductions, because of larger
transport emissions, where the role of digital is especially large.

— Electrification is the key decarbonisation pathway, and GHG reductions in the EU
of around 350-450 MtCQ,e across various sectors depend on a degree of digital
enablement. This corresponds to France’s combined emissions in 2020. Several
digital solutions are already in use in this context, but the uptake is well below the
potential.

- Energy efficiency is the second decarbonisation pathway and GHG reductions of
in the EU around 250-300 MtCO,e across sectors depend on a degree of digital
enablement or equivalent to the emissions of Spain in 2020. A number of digital
solutions are already increasing efficiency, but uptake is in the early phase.

- Digital displacement is the third but less potent decarbonisation pathway. A smaller
amount of GHG reductions can be enabled by digital solutions replacing less
sustainable activities, for example when video conferencing replaces the need for
business flights.

- Energy security measures to reduce the EU’s imports of fossil fuels also depend on
digital solutions. Around 40% of the pathway to the desired level of EU gas demand
will require a degree of digital enablement.

« At the macro level, we find that decarbonisation happens faster in the most
digitalised economies. Sweden is one of Europe’s most advanced digital economies
and also one of the most carbon efficient countries in the EU. Sweden reduced its
greenhouse gas emissions by 32% between 2003 and 2021. During the same period,
the Swedish economy grew by 45% in real terms.

« The potential for digitally enabled decarbonization is significant in comparison with
the emissions from the digital value chain. Data centres in the EU are estimated to
account for 15-20 MtCO,e in 2020 through their operational emissions. It is important
to also address the emissions across the whole value chain, including those related to
data networks and the end-user devices, as well as embedded emissions.



- Leading data centre operators such as Microsoft, Iron Mountain and Google are
aiming to run on 24/7 carbon-free electricity by 2030, meaning they will match their
consumption hour-by-hour with carbon-free energy from the grid where they operate.

- Three of Google’s five European data centres already operate at more than 80%
carbon-free electricity (namely in Finland, Denmark and Belgium) and two (Finland
and Denmark) operate at around 90% carbon-free electricity. This means that these
locations are well-advanced towards the 24/7 carbon-free target.

- The hardest part of the decarbonisation journey is ahead of us, and a lot of effort is
still needed before the digital value chain is fully carbon-free.

The recommendations

The twin digital and green transformation is already high on the European policy agenda. The
EU Council conclusions of December 2020 on Digitalisation for the benefit of the environment
emphasised that the digital component will be key in reaching the ambitions of the European
Green Deal and the Sustainable Development Goals (SDGs) as set out in the EU digital
strategy.

The Swedish government also highlights the importance of competitiveness and the green and
energy transitions.

This is in line with the European Commission’s 2022 Strategic Foresight Report, recommending
to accelerate the digital and green transitions. Several underpinning initiatives are ongoing,
including the European Green Digital Coalition which is a collaboration among digital
companies led by the Commission.

Based on the findings, we see two equally important priorities as the win-win approach to
competitiveness and the green energy transition in Europe:

- DIGITAL DECARBONISATION: Maximising the enabling role of digital technologies by
accelerating already available digital solutions at scale within four key sectors of the
EU economy.

- DECARBONISING DIGITAL: Minimising the carbon emissions across the entire digital
value chain by decarbonising all operational electricity emissions, and addressing the
emissions related to devices as well as servers and buildings etc.

The digital decarbonisation priority is about accelerating the uptake of digital solutions
enabling climate change mitigation. This will require an enabling policy framework.

European businesses have more than doubled their use of cloud solutions over the last five
years and are demanding green digital solutions to drive their business and growth, but an
unfinished policy framework means lost opportunities for financing the development and
deployment of green digital solutions. It also means a risk of increasing internal market
obstacles and difficulties in procurement of green digital technology solutions. This works
against the ambition of accelerating the green and energy transitions.


https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52022DC0289&from=EN
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The EU policy framework should be
strengthened in the short term to provide
incentives to invest in cost-effective digital

climate solutions and ensure efficient
movement of capital within the internal
market into the most effective digital
climate solutions. This will require:

» Analignment at EU level across
the various policy initiatives on the
definition of sustainable activities
and activities enabling a significant
contribution to climate change
mitigation. The efforts of the
European Green Digital Coalition

towards this objective are important.

Coherence between EU and national
policy initiatives towards sustainable

digital solutions to avoid barriers to

the internal market for technologies
enabling substantial contribution to

environmental objectives.

« Anexternal EU trade policy which
also supports these objectives by
promoting trade in digital services

with positive enabling effects for the

environment.

The report also recommends that the

ongoing efforts to decarbonise digital should

be accelerated by encouraging a shift

toward a 24/7 carbon-free energy approach

to addressing operational electricity

emissions, as this will most effectively drive
decarbonisation in electricity consuming
industries. This will among other things
require an alignment across EU and
national policies around the approach for
decarbonising the digital value chain.

The report is structured as follows:

« CHAPTER 1 provides an introduction

to the broader relation between digital
technology and environmental objectives.

CHAPTER 2 is titled “Digital
Decarbonisation” and is devoted to the
enabling role of digital technology. It
contains an outward looking analysis of
how digital technologies are contributing
to mitigating climate change in other
sectors of the economy.

- CHAPTER 3 is titled “Decarbonising

Digital” and looks inwards to address the
digital value chain and how to mitigate
the impact of technology on climate
change.

CHAPTER 4 unpacks the above policy
perspectives following from the analyses.




Introduction

Tech and sustainability

Digital technologies are already contributing substantially and
positively to many environmental objectives. Digital technologies can
also help solve two of Europe’s most pressing policy problems — the
energy crisis and the climate crisis.

1.1. The energy and climate crises and digital tech’s contribution

Europe is facing both a short-term energy challenge (ending dependence on Russian gas)
and a long-term climate challenge (achieving a net-zero economy by 2050). To this end, the
European Green Deal and REPowerEU are key instruments for transforming the EU economy,
society, and energy system.

A key aspect of these instruments support the on-going focus to accelerate the electrification
of the EU and the efforts to replace Russian fossil energy with other, low-carbon energy
sources.

Massive investments are needed. More than EUR 560 billion is to be invested in electricity
infrastructure alone.! Substantial investments are needed in solar panels, 10 million heat
pumps in homes, buildings and factories, and getting 30 million zero-emission vehicles on
the road by 2030.% This will require massive electrification, massive expansion of carbon-free
energy sources such as wind and solar, and new investments to produce hydrogen and other
sustainable fuels.

The EU electricity market reform is intended to support both the green transition and Europe’s
competitiveness. An integrated EU energy market is the most cost-effective way to ensure
secure and affordable carbon-free energy to EU businesses and citizens. The electricity
market design is a key part of this effort.® As the EU and member states are reviewing the
electricity market, considerations should be given to the 24/7 carbon-free energy (CFE)
approach, which is the fit-for-future approach to clean electricity. Chapter 4 on “unlocking the
potentials” looks further into this.

To transform the European energy system and energy use at speed will require an even
greater level of collaboration between governments, businesses and citizens. It will require the
continued free movement of capital in the EU internal market, where capital can flow towards
the best sustainable investments.

This transformation can only happen if we can channel capital flows towards the most
sustainable investments. In this context, it is important to fully exploit the potential of the
internal market, and the EU Taxonomy firmly states: “it is crucial to remove obstacles to the
efficient movement of capital into sustainable investments in the internal market and to prevent
new obstacles from emerging”.*



As we will argue in this report, digital technology is a key enabler of this transformation and
the green and digital transformations need to go hand in hand. This leads to two main policy
challenges:

l) DIGITAL DECARBONISATION | How can we maximise the enabling contribution of the
digital sector towards a net-zero economy?

The digital sector is enabling substantial positive environmental outcomes in all other
sectors of the economy (see chapter 2). We will need to define sustainable digital
solutions and develop policies to ensure that there are no obstacles to the digital
sector’s contribution to key environmental objectives (see chapter 4).

Q) DECARBONISING DIGITAL | How can we minimise the negative environmental
impact of the digital sector and achieve a 24/7 carbon-free digital sector?

The digital sector itself has reduced emissions significantly, and leading players are
committed to becoming 24/7carbon-free by 2030 (see chapter 3). We need to continue
to minimise the negative environmental impacts of resource use, including energy,
water, and materials, and find policy choices that support this development (see
chapter 4). Can we make the EU the first continent to operate all of its data centres on
24/7 carbon-free energy?

In this introduction, we will home in on how to view the relationship between the digital
technology sector and the environment and discuss how to define the enabling role of digital
technology in relation to key policy objectives.

1.2. Six environmental objectives

This report looks at digital use cases and their potential for meeting six environmental
objectives:

« Climate change mitigation

+ Climate change adaptation

« Sustainable use and protection of water and marine resources
« Transition to a circular economy

« Pollution prevention and control

 Protection and restoration of biodiversity and ecosystems

Of all the important environmental objectives, this report will focus on the role of digital
technology in relation to climate change mitigation (see section 1.5). Digital technology also
contributes to the other five environmental objectives (see section 1.6). Finally, the digital
industry also uses energy and physical products. Thus, the negative environmental impact of
that activity is also considered (see section 1.7 and, in more detail, chapter 3 of the report).

1.3. The digital technology sector

Digital technologies are electronic tools, systems, devices and resources that generate,
store or process data.



The tech sector and its users
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For the purposes of this report, we define the digital sector as being comprised of data
centres, data transmission networks, and user devices that enable the operation and
consumption of digital services.

Data centres are only a part of the digital sector. Data centres enable the cloud, which allows
our phones, tablets and laptops to run apps. In turn, these apps are used throughout the
economy for healthcare, education, business and social engagement via data networks and
via devices and terminals at the end-users.

1.4. Digital technology as a sustainable economic activity

Digital technology is a general purpose technology.® This means that the technology can be
used for many purposes, good and bad. This is just the same as the railways, which can be
used to transport both oil barrels and wind turbines.

Some applications of digital technology can enable other economic activities to make a
substantial contribution to environmental objectives.

When an economic activity (e.g. a certain application of digital technology) directly enables
other activities to make a substantial contribution to an environmental objective, that
economic activity can be said to contribute substantially to environmental objectives.

This follows from the EU Taxonomy.



This does not mean that all applications of digital technology can be seen as contributing
substantially to environmental objectives. Al can be used to both reduce carbon emission in
buildings, as well as to optimise the extraction of shale gas, which could lead to an increase
in carbon emissions.

The production of digital technologies also entails some negative impacts on the environment,
and reducing such negative impacts can make a substantial contribution to one or more
environmental objectives.®

Activities where carbon-free alternatives are not yet technically or economically feasible

and which have a substantial enabling effect on other economic activities are defined as
transitional economic activities. Those transitional economic activities should qualify as
contributing substantially to climate change mitigation if their greenhouse gas emissions are
substantially lower than the sector or industry average.

Finally, and following the narrow definition in the EU Taxonomy, an economic activity should
only qualify as environmentally sustainable if the harm it does to the environment is
outweighed by the benefits it brings.® In practice, this assessment can be complex as we will
discuss in the next section.

1.5. Contributing to climate mitigation

Digital technologies enable substantial contributions to carbon mitigation across all sectors
of the European economy.

There are multiple ways in which digital technologies are supporting the green transition,
as is shown in chapter 2 of the report.

l) DO DIFFERENTLY | Digital technologies enable the transition to
non-polluting alternatives
Digital technologies are a key enabler in the transition to a net-zero society, making
renewable energy solutions cost-efficient. An example is smart charging technology?®
that smoothens electricity demand which in turn enables electrification at reasonable
costs.

Q) USE LESS | Digital technologies enable reduced use of resources
... through human action
Digital technologies allow humans to use relevant data to take action towards key
sustainability objectives. An example is eco-routing software, which gives drivers the
most efficient route to save energy and time, and therefore emissions.

... and through machine action

Digital technologies can automatically act on relevant data through Al/ML technologies
towards key sustainability objectives. An example is the optimisation by Al of energy
use for heating and cooling in large buildings without compromising comfort.

5) STOP USING | Digital technologies can provide a greener alternative to
products and services
Digital technologies can replace some products and services, taking pressure off the
environment. An example is video conferencing, which reduces the need for travel.
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This report takes the principles above to mean that digital technology would qualify as
contributing substantially to climate change mitigation, provided that:

+ The application reduces more greenhouse gas emissions than it generates,
i.e., the benefits it brings to the environment outweigh the harm it does.

» The greenhouse gas emissions from the specific application are substantially lower
than the sector or industry average.

On the first criterion, previous reports have shown the potential of digital technologies
towards climate mitigation.'® This report offers an updated perspective, which confirms the
vast potential from digital technologies in relation to climate mitigation. In chapter 2 of this
report, we provide details of specific use cases which all enable a substantial contribution to
climate mitigation in Europe today and which have the potential to contribute substantially to
achieving Europe’s target of 55% reduction by 2030 and the ambition of carbon-neutrality

by 2050.

As for the second criterion, this would require refined industry standards which capture
differences between, for example, suppliers in terms of energy efficiency and the related
carbon emissions. Such measurements should consider the efforts of leading technology
firms to ensure hour-by-hour carbon free energy use, and additional carbon-free energy
capacity to local grids. These aspects — as well as the emissions from the supply chain
(scope 3) — are discussed in chapter 3.

The main focus for the twin green and digital transition should be on maximising the
enabling role of digital technologies and minimising carbon emissions across the entire
digital value chain.




Previous reports have suggested that digital technologies can save ten times more emissions
than what they generate." This report offers an alternative perspective. There are several
reasons why it might be helpful to think a little differently about the ratio of emissions saved to
emissions created. While the ratio is conceptually sound, both the denominator and numerator
of that equation are hard to determine:

« First, the denominator (emissions created) is too narrowly defined if it only accounts
for data centre emissions. Digital solutions are delivered via a value chain comprised of
not just data centres, but also data networks and devices at the user-end. Furthermore,
data centres rely on servers and cooling equipment — both of which also generate
emissions both in operation and in their value chains (scope 3).

» Second, the numerator (emissions saved) is likely a very big number, which is virtually
impossible to define and quantify since digital technology is a general purpose
technology with countless applications that often enables the achievement of green
transformation together with other technologies. Attributing a portion of emissions
saved to the digital part of a large-scale transformation is challenging and almost
impossible, since digital solutions are woven into almost any modern transformation
solution.

« Third, the numerator should not only include the positive impact on the environment.
Most reports ignore the environmental impacts of all other digital applications which
might be leading to an increase in emissions in other sectors (e.g. ML to support
enhanced oil recovery).

 Fourth, digital solutions cross geographic borders, just like data centres in one region
may run applications that have environmental impacts in many other regions — so ¢
both the impacts and the related emissions is challenging.

 Finally, digital solutions are developing fast and will be used in novel ways in the future.
Even if a reasonable estimate of the enabled emission reductions was established,
it would be outdated very quickly.

For these reasons, it would be very ambitious to calculate the ratio of emissions saved to
emissions created for all applications of digital technology combined. All such calculations
would come to similar conclusions, namely that the enabled emissions reductions are many
times higher than the emissions created, but with large uncertainties in the magnitude of
effects (e.g., whether it is a factor five, ten or more).

The central argument is that digital technologies are now in the DNA of nearly every
transformation towards the net-zero goal. Digital technologies are essential to EU-wide
decarbonization, and therefore the issue is not whether the ratio is 1:5, 1:10 or something
bigger, but how we continue to minimise the direct footprint of digital technologies and
dramatically increase their enabling contribution to climate change mitigation and other
environmental objectives.



The digital sector has been at the forefront of driving the decarbonisation of its operational
footprint. While many electricity consuming companies are still relying on carbon-free energy
certificates to show climate responsibility, companies like Google, [ron Mountain and Microsoft
have been driving real change for many years, through e.g. power purchasing agreements
(PPAs), and have now pledged to operate 24/7 carbon-free by 2030. Nonetheless, there is still a
long way to go for the sector to become carbon-free across all scopes of emissions. Many data
centre operators continue to buy carbon-free energy certificates and operate on the average
grid electricity mix, which will not reach zero in the EU until 2035 at the very earliest - and
more likely in the 2040s. Consequently, it is important to get all data centre operators on board
in raising their ambitions to commit to the target of carbon-free operations.

1.6. Contributing to other environmental objectives

There are also multiple use cases of digital technologies’ direct contributions to other
environmental objectives:

1.6.1. Climate change adaptation

Al-based flood forecasting system | Machine learning models and artificial intelligence can
help assess potential floods, predict the areas that would be affected, and send out warnings
to people. The Google Flood Forecasting initiative is doing exactly this. The programme that
was started in Bihar, India, uses satellite images to create a model that predicts the water
level in ariver at any given time, and the areas that are most likely to be hit by floods based on
the river’s trajectory. Google can then send out warnings to people in the area directly on the
phone, up to two days in advance.'?

Satellite data to monitor the ocean surface | Monitoring the sea level is another important
elementin climate change adaptation and flood forecasting. For example, NASA uses its
satellites and data to provide information on the ocean surface and changing sea levels,
making it available publicly.'®

Using satellites to show real-time wildfire information | Satellites can capture information
about the real-time locations and boundaries of wildfires. Google’s Crisis Response team
developed the Wildfire Boundary Map, which provides real-time information on the location
and boundaries of wildfires. This helps people in the area stay safe, supports firefighters in
their work, and compiles in one place relevant safety information from local authorities and
emergency organisations such as the Red Cross.'

1.6.2. Water protection

Mapping and monitoring fresh water supply | Measuring fresh water supply is key for
preserving species and adapting to climate change. However, this is a challenge for many
countries, with policymakers facing difficulty in designing and monitoring policy objectives in
this area. Digital technologies can help by collecting and displaying relevant and accurate data
in order to monitor fresh water supply. Google has been collaborating thus with the European
Commission’s Joint Research Centre (JRC) and United Nations Environment, creating the
Freshwater Ecosystems Explorer, an app that provides statistics for every country’s annual
surface water and shows changes throughout the years through interactive maps, graphs and
full-data downloads."® NASA has a programme to monitor water changes, underground water
loss and droughts.'®



1.6.3. Biodiversity and ecosystems

Preserving biodiversity | Climate change is affecting the habitat of many species, causing
them to migrate and shift their ranges. Digital technologies can use supercomputers and
GIS-based mapping tools to help predict where species are moving. The Spatial Planning for
Area Conservation in Response to Climate Change (SPARC) tool is building a global picture of
the movements made by all known plants, birds and mammals in response to climate change.
This can help governments predict where climate change will affect species and plan a habitat
conservation response.’”

Fighting deforestation | Satellite and cloud computing can create high-resolution land
surface maps that enable forest monitoring. Google Engine and Google Earth have developed
a living map of forests and, in partnership with Global Forest Watch (GFW), made it available to
anyone to visualise forest cover and forest change and deforestation.'® To fight deforestation
in businesses’ value chain, Google Cloud is partnering with multinationals like Unilever to help
them monitor their supply chain and sourcing of raw materials.'® Digital technologies can also
empower indigenous communities to fight illegal logging. Indigenous people in the Amazon
can use recycled Android phones and machine learning to detect illegal logging. The phones
are connected to solar panels for energy and external microphones to hear the sound of illegal
logging. Machine learning analyses the audio to detect the sound of chainsaws and logging
trucks and send signals to the rangers.?

1.6.4. Circularity

Digital platforms enabling circularity | Digital technologies can support the circular use

of materials by sharing relevant information and facilitating the exchange of information

and materials between different stakeholders. For example, the Danish government’s digital
strategy includes the establishment of a circular data bank that collects and disperses

data on waste and materials so companies and public authorities can make their material
consumption more efficient and less wasteful.?! Materiom is an example of an open access
platform that supports companies, cities, and communities in creating and selecting materials
sourced from locally abundant biomass, like agricultural waste, that are part of a regenerative
circular economy.?22

1.7. The energy use and carbon emissions from the digital sector

For the purposes of this report, we define the digital sector as being comprised of data
centres, transmission networks, and user devices that enable the operation and consumption
of digital services.

Data centres and data transmission networks that enable digitalisation accounted for
approximately 300 MtCO,e on a global scale in 2020 (including embodied emissions) —
equivalent to 0.6% of total global GHG emissions.? Since 2010, emissions have grown
modestly despite rapidly growing demand for digital services. This is due to energy efficiency
improvements, carbon-free energy purchases by tech companies, and the ongoing
decarbonisation of electricity grids in many regions. Data centres account for approximately
half of this footprint.?® They are estimated to consume 1-1.5% of global electricity?® and
generate around 0.3% of global GHG emissions.?’



Despite data centres’relatively small contribution to overall emissions, significant efforts
have been and continue to be made by owners and operators of data centres to minimise
their footprint.

Against this background, a thorough assessment of the environmental impact of digital
technologies should comprise of:

- Data centres and their energy consumption and efficiency
Digital technologies need electricity to function. Between 2015 and 2021, the global
data centre workloads doubled, while electricity consumption increased much more
modestly according to IEA data, thanks to a shift to energy-efficient hyperscale data
centres and cloud solutions.

- Data centres and the decarbonisation of electricity
Leading hyperscale data centres are seeking carbon-free electricity and contributing to
its development. Global data centre operators have been at the forefront of large-scale
renewable energy purchases and are now leading the way towards 24/7 carbon-free
electricity use. That means purchasing enough local clean energy to match electricity
demand every hour of every day.

- Data centres and scope 3 emissions
Data centres are large buildings filled with servers, cables and cooling equipment.
Data centres are major buyers of such equipment, and leading operators can
accelerate sustainability among their suppliers via their purchases and policies.

These aspects are discussed in more detail in chapter 3 of this report.

Digital solutions are not only consuming electricity on the data centre side. An assessment
of the environmental impacts should also include the broader network and devices.

+ Networks and devices/terminals on the user side
Data centres would not be particularly useful without users being able to connect
devices and computers at the other end via a network connection. These networks and
devices and their environmental footprint — although outside the control of data centre
operators - belongs to a full-fledged assessment of the environmental impact of
digital technologies.

The IEA data does not distinguish device use for digital services and other uses, such as
television and gaming, however these can be viewed from an ICT industry perspective and from
an ICT products perspective.

+ ICT industry perspective: The companies registered in the broad ICT industry account
for around 4% of total electricity consumption, following the standard Eurostat
approach.?® This includes data centres, which consumed around 1-2% of total
electricity in the EU27 in 2020.?° For Sweden, data centres are estimated to use around
2 TWh of electricity in 2020, which is around 1.5% of total electricity use in Sweden in
2020.%° Google has signed eight long-term power purchase agreements (PPA) in Sweden
for more than 700MW. These will contribute to Sweden getting closer to its climate
goals.®



It should be noted that electricity in Sweden is already almost carbon-free due to
large electricity production from hydro, wind and nuclear, which made up more than
90% of total electricity production in 2020.22 This also implies that electricity and heat
production only make up around 10% of total Swedish emissions, and thus that data
centres in Sweden are associated with only around 0.1% of total Swedish greenhouse
gas emissions.®®

« ICT product perspective: In an alternative approach, recent research estimated that
ICT products, a category which includes televisions and radios, across all industries and
in private homes, consume approximately 10% of all electricity in the EU27.%Televisions
and other displays accounted for 4% of the total.** These figures are largely in line
with a report on the footprint of ICT in France compiled by two French government
agencies.®®

Figure 2.
Electricity use, 2020
TWh
1
From a SECTOR perspective ! From a PRODUCTS perspective
1
i
1
1
2,301 44 40 2,385 1 210 40 2,385
,,,,,,,,,,,,,,,, !
12135
HEE
i
1
1
1
i
1
i
i
1
i
1
1
1
i
E Other ICT products are:
! Electronic displays
E Video & audio end-use
' Telecommunication
! Personal IT equipment
1 Home/Office network
i Public ICT
133 2 135 i Imaging equipment
.................. :
i
Other Data Total Other  Other ICT Data Total i Other  OtherICT  Data Total
products centres products products centres 1 products products centres
1
1
i
i
Ll

= &)
wy

Note: ICG analysis based on data from Swedish Energy Agency and “ICT Impact Study” report.
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Electricity consumption of ICT products in the EU27 is projected to fall by 4% between
2020 and 2025 due to energy efficiency gains.

Figure 3.

Electricity consumption by ICT products in the EU27
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Note: Figure reproduced from “ICT Impact Study” report.

In addition to the above aspects, a sustainable tech sector should also be addressing potential
positive solutions related to the sustainable use and reuse of water and heat from data
centres.

- Data centres and the reuse of heat
Data centres generate heat, and the excess heat can be an input for heating homes and
buildings in locations with district heating or industrial heat networks. In this way, data
centres can enter into a circular economy with its local community in locations with a
municipal infrastructure in place.

- Data centres and water resource use
Data centres use water and air for cooling. Some use water for cooling while others
avoid using water at all. Depending on local conditions, using water can be a more
energy efficient solution. Assessment of the environmental impact of data centres
should consider how much water is used, reused and replenished, and the impact it
has on energy efficiency. Some operators are setting targets to replenish more water
than they use.






Digital decarbonisation

The role of technology in climate change mitigation

This section gives an up-to-date overview of how digital technologies
can enable and accelerate the transition towards a net-zero economy
in Europe following the Green Deal agenda and achieving the

Fit for 55 target.

21. EUcarbon emissions are falling, but not fast enough

Digital technology is a critical enabler of reducing the EU’s greenhouse gas emissions, which
amounted to 3,500 MtCO,e in 2020, or around 7% of global emissions.®” The largest emitting
sectors are transport (21% of total), buildings (13%), manufacturing (21%) and power (24%).

Greenhouse gas emissions EU27,2020

MtCO,e
International
shipping Domestic Industry and
and aviation Agriculture Buildings transport manufacturing Energy supply
6
178 459 435 721 720 843
(5%) (13%) (13%) (21%) (21%) (24%) 3,475
Waste
Other
manufacturing
Trucks Process
Residential and buses Cars manufacturing Power and heat utilities
n = 3,475
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Note: Data on greenhouse gas emissions and removals, sent by countries to UNFCCC and the EU Greenhouse Gas Monitoring Mechanism (EU Member States).

This data set reflects the GHG inventory data for 2022 as reported under the United Nations Framework Convention for Climate Change. CRF inventory categories:
Energy supply: CRF 1A1 (energy industries) + 1B (fugitives); Industry: CRF 1A2 (manufacturing industries and construction) + CRF 2 (industrial processes and product
use); Domestic transport: CRF 1.A.3; Residential and commercial: CRF 1A4a (commercial) + CRF 1A4b (residential); Agriculture: CRF 1A4c (agriculture, forestry and
fishing) + CRF 3 (agriculture); Waste: CRF 5 (waste); LULUCF: CRF 4 (LULUCF); International aviation (CRF 1D1a); International shipping (CRF 1D1b); Other combustion
(CRF1A50 + CRF1A5b + CRF indirect CO2). Data from the EEA.
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The EU has set a target of a net 55% reduction in greenhouse gas emissions by 2030 (relative
to the 1990 level) and to become carbon neutral by 2050.%¢ By 2020, the net reduction was 34%
relative to 1990 and with known measures, the European Environment Agency assesses that a
41% net reduction will be achieved by 2030.

This means that more effective policies and measures will be needed to bring the 55% target
within reach.® The decarbonisation process will need to accelerate.

2.2. Sweden is leading the way in green competitiveness

Sweden’s greenhouse gas emissions (including international transport) amounted to 55
MtCQO,e in 2020, or around 1.5% of EU27 emissions.*° The largest emitting sectors in Sweden
are transport (28% of total), manufacturing (22%), agriculture and forestry (15%) and energy
supply (14%). Sweden’s residential and commercial buildings have been largely decarbonised
over the past 20 years, with a reduction in emissions of close to 90%.' International shipping
and aviation is a bigger share of total emissions in Sweden (17%) than in the EU average (5%).

Figure 5.
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Sweden is one of the most carbon efficient economies in Europe with greenhouse gas
emissions per capita being 31% below the EU average. Sweden has a high carbon efficiency
emitting 58% less than the EU average per unit of GDP*2 This means that Sweden has shown
how to achieve high international competitiveness while at the same time reducing the carbon
footprint. By 2020, Sweden had emitted only half the amount of carbon per unit of GDP than it
had 20 years earlier.*®

Greenhouse gas emissions per capita, 2020
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Greenhouse gas emissions per GDP, 2020
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Note: ICG analysis based on EEA data for total emissions (EEA incl. international transport) for all greenhouse gases.
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Although Sweden has achieved a remarkable improvement in its carbon efficiency, more needs
to be done to reach the 2045 net-zero targets set by the Swedish government.** Sweden has
set three interim targets for emissions from the Swedish territory:

» In 2020 emissions should be 40% lower than in 1990
« In 2030 emissions should be at least 63% lower than in 1990
« In 2040 emissions should be at least 75% lower than in 1990.

Actual emissions in Sweden in 2021 were 33% below the 1990 emissions, and thus behind the
2020 target.®®

2.3. Decarbonisation happens faster in the most digitalised economies

The EU economy has already begun decoupling greenhouse gas emissions from economic
growth. This decoupling started around 2003. During the same period, the EU saw an increased
use of digital solutions and the emergence of cloud solutions, but the causal relationship
between the two is yet to be explored.

Digital technologies are enabling decarbonisation at reasonable costs. Digitalisation also
enables economic growth that is far less harmful to the environment.

The development since 2003 shows that while decarbonisation is widespread among all EU
economies, the ongoing decarbonisation happens faster in the most digitalised economies.

Europe’s most advanced digital economies (as ranked by the score on the DESI-index*®)
successfully reduced greenhouse gas emissions by 25% between 2003 and 2019 (and by 33%
if taking 2020 into account). During the same period, the most advanced digital countries grew
their economies by 30% in real terms.

Sweden is an outstanding example of this development. Not only is Sweden one of the most
carbon efficient economies, but it is also one of the most digitised. Sweden reduced its
greenhouse gas emissions by 32% between 2003 and 2021.%” During the same period, the
Swedish economy grew by 45% in real terms.*®

Europe’s least digitised economies also achieved a reduction in greenhouse gas emissions

after 2003. Greenhouse gas emissions in these countries dropped by 18% between 2003 and
2019, while their economies grew by 18%.
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Digitalisation is correlated with a higher degree of decoupling between economic growth
and emissions

Most advanced digital economies in the EU Least advanced digital economies in the EU
-25% reduction in greenhouse gas emissions between ~13% reduction in greenhouse gas emissions between
20038 and 2019 2003 and 2019
+30% increase in economic output (GDP) in +[3% increase in economic output (GDP) in
the same period the same period
Economic output (GDP) and greenhouse gas Economic output (GDP) and greenhouse gas
emissions (GHG) emissions (GHG)
Index 2003 = 100 Index 2003 = 100
140 - - 140 7 s — —
= — —llem - Sl em=ml1=
135 135
130 - 130
125 GDp 125 -
120 A 120 A
115 +30% 115 op
110 A 110 A
105 105 +18%
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90 - I:_25% 90 -
85 - 85 -
80 - 80 -
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Note: GDP shown at constant prices and greenhouse gas emission based on absolute emissions. Level of digitalisation is determined by the
DESI index measuring digital economy and society on a range of parameters such as skills, connectivity and uptake of digital technology.
Implement analysis based on Eurostat data.

As we will show in this part, digital consumer applications and cloud-based solutions to
businesses and the public sector are already playing an important role across all major
parts of our economies and contributing to the ongoing decoupling of economic growth

from impacts on the climate. As is also apparent, much more needs to be done to reduce the
pressure on the climate to a sustainable level and meet the interim targets in 2030 and to
achieve the net-zero goal by 2050.
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2.4, Digital decarbonisation happens across all major sectors

We explore the current and potential contribution of digital solutions and find that digital
solutions are contributing to reductions across four major areas of the EU economy. These
major areas, comprising transport, buildings, manufacturing, and the agriculture sector,
account for almost 70% of total EU emissions. The four main sectors account for 67% of
total greenhouse gas emissions in Sweden according to emissions data from the European

Environmental Agency.

Overview of climate mitigation initiatives across sectors and the role of digital solutions
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2.5. Use cases show the potential of digital solutions

In sections 2.8-2.11 we summarise 18 use cases and the case collection at the end of the
report provides more detail. The use cases identified are some of the more prominent ones
and are primarily selected on three criteria:

1. They are already in use today.

2.There is an untapped potential between now and 2030.

3.There is knowledge and evidence about the effects of the applications in terms of
its enabling contribution to climate mitigation.

This list of use cases is by no means exhaustive. It only shows the tip of the iceberg,
where we have evidence of the effects and scale of the application.

Overview of digital use cases for climate change mitigation

Do different

Digital technologies enabling
transition to non-polluting
alternatives

Use less

Digital technologies enable
the reduction in use of
resources through human
action or automatically

Stop using

Digital technologies provide
digital alternatives to
previous usage

Note: Implement’s own illustration.
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The Swedish tech sector is one of Europe’s most potent and Swedish tech start-ups are among
the success stories of Europe’s digital scene. The tech sector in Sweden employs around
250,000 people, which is nearly 5% of total employment. Measured as a share of total national
employment, the Swedish tech sector leads in Europe. Measured in monetary terms, the tech
sector stands for around 6.5% of Sweden’s GDP. In absolute size (value added), it is fourth in

the EU after Germany, France and the Netherlands.*

In this report we show a range of leading Swedish digital solutions and start-ups enabling
carbon reductions across all four main sectors in Sweden via various types of digital solutions.
These cases are described in more detail in the relevant sections below.

Swedish digital use cases for climate change mitigation in main sectors
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2.6. Approach to assessing the enabling role of digital technologies

Digital innovation is seen as one of the driving forces behind the EU’s shift to a zero-carbon
economy. Digital technologies will play a role in decarbonising almost every corner of our
society — hence, the grand idea of the twin green and digital transition.

To unlock their potential for climate change mitigation, one must first aim to understand the
individual key components of this potential and identify the areas in which to act to accelerate
impact. Itis virtually impossible to identify all the ways in which digital technologies are or
could be contributing to climate change mitigation. It is even harder to quantify the total
potential of digital technologies’ enabling role in climate change mitigation.

Digital technologies sometimes offer very direct emission reductions. An example of this is
when an eco-routing app directly helps save fuel and reduce emissions per trip in urban areas.
Most often, however, digital technologies enable green transformation together with other
technologies. An example of this is when a smart charging app works together with smart and
digitised electric vehicles, digitally enabled charging infrastructure, and real-time price data to
enable an accelerated transition to electric cars. Attributing a portion of foregone emissions to
the digital part of such a large-scale transformation is challenging and almost impossible.

The analytical approach taken in this report includes a review of the detailed subcomponents
of the pathways to net-zero in the four main emitting sectors in the EU economy:
transportation, buildings, manufacturing, and agriculture. The power sector is a major emitter
and a sector with very large potential for applying digital technologies (see section 2.5), but to
avoid the risk of double counting, we have assessed the potential from end-use sectors only.

For each of the four sectors, the pathways towards net-zero were divided into various
subcomponents, which were then investigated in terms of their need for digital enablement.
We then assessed the existing knowledge-base and existence of digital solutions in each of
the subcomponents (see sections 2.8 to 2.11).

For example, in the transport sector, we find that a substantial number of digital solutions
are needed in the transformation to electrical vehicles at the required scale and at socially
acceptable costs. This does not mean that electrification could not happen without the
enabling role of digital solutions, but it means that, according to our assessment, it would

be unrealistic to expect this transformation to succeed at a reasonable cost without them.
Therefore, we would see this potential as enabled by digital technologies (together with other
technologies).

Conversely, another subcomponent of the pathway to a net-zero economy relates to improved
insulation of our buildings and homes. While we cannot exclude the existence of digital
solutions to aid this effort, we assess that digital solutions would not play an important role in
this part of the transformation.



2.7. Overview of the results

Allin all, the report finds that digital solutions play an important enabling role for at least
20-25% of the reductions required to achieve a net-zero economy in Europe - equivalent to
the total emissions of France and Germany combined.®°

The majority (more than half) of this potential relates to upcoming and large-scale
electrification of our societies (see section 2.7). This comes from the electrification of cars,
light trucks, and urban buses, as well as from replacing individual gas and oil boilers in
buildings with carbon-free energy-powered heat pumps and from the electrification of lighter
industrial processes. In all of these instances, digital technologies are critical enablers of the
much-needed demand flexibility required to succeed with a net-zero electricity supply.®

The second largest part (around one third) of the identified potential relates to improved
energy efficiency, enabled in part by digital solutions.%? Finally, digital solutions are, to a minor
extent (at approximately 1-5% of the potential), enabling demand reductions.® An example
of this is the role of video conferencing and other digital tools in increasing the propensity to
work from home, reducing the demand for commuting.

This approach finds that, from a sector perspective, the potential is largest within
transportation, second largest in buildings, and finally in manufacturing and agriculture.
However, this finding should be considered against the caveat that we cannot claim to have
identified all potentials and enabling effects of digital solutions. We have identified and
assessed use cases for which there are robust evidence around the effects and use cases
which can be applied to large baseline emissions. This approach will likely overlook many
enabling impacts of digital technologies.

Before diving into each of the four areas, we address the cross-cutting issue of increasing
electrification, as this makes for a very significant part of the pathway to a net-zero economy
across the four areas.

2.8. Electrification, renewables and demand flexibility

All key sectors will undergo significant electrification in order to cut emissions. Europe needs
around 30 million electric vehicles by 2030.5 Homes and buildings need around 10 million
electric heat pumps for heating over the next five years, and many lighter industrial processes
need to be electrified. The transformation also needs hydrogen and other green fuels from
so-called power-to-x where electricity is a key input.

Projections suggest that electricity generation in the EU will need to double towards 2050 to

power the green transition, which is an increase of 3,000 TWh.%® This is equivalent to powering
280 million houses today.
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Figure 11.

EU27 electricity demand

TWh
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consumption demand from demand from demand from demand from production demand 2050

transport industry buildings agriculture

Note: Implement analysis based on “Net-Zero Europe — Decarbonization pathways and socioeconomic implications” report.

The Swedish energy system will also undergo significant electrification. As at the EU level,
industrial sectors — and especially hydrogen (Power-to-X) production — will increase electricity
demand over the coming decades. Just as at the European level, electricity demand in Sweden
is forecasted to double towards 2050 in an electrification scenario.%®
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Figure 12.

Sweden electricity demand
TWh
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Note: Implement analysis based on long-term electrification scenario from Swedish national grid operator, Svenska
Kraftndtt (2021), Langsiktig marknadsanalys 2021, scenario “EP - Elektrifiering planerbart” The Swedish grid operator
foresees a decline in electricity use from households and services and an increase in electricity use from data centres.
See https:/www.svk.se/siteassets/om-oss/rapporter/2021/langsiktig-marknadsanalys-2021.pdf

Along with building new carbon-free generation capacity, transmission and distribution grids
will also need to be expanded and reinforced, and digital technologies will need to be built into
the system to create a smart grid, including a digital twin of the electricity grid. The necessary
investments have been estimated in the order of EUR 5 trillion over the next three decades
and businesses will have to contribute to these costs in addition to the electricity bill and grid
costs.”’

Electricity generation from wind and solar is a cost-competitive but fluctuating energy source.
The fluctuating power production requires that electricity demand must be more flexible in
time. There will also be a need for more storage/battery solutions. Digital solutions are a key
enabler of making demand more flexible as well as allowing us to better understand and
simulate the grid systems.5®

The role of demand flexibility and the increase in electrification will vary from grid area to grid
area across Europe. Assessments performed in Denmark, where electricity use is expected
to double, shows that the cost of electrification for an expanded grid and more renewable
capacity will be reduced by 28% if demand can be shifted to periods of the day where
electricity is more abundant, thereby shaving off peaks.®
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Digitalisation is crucial for the demand flexibility of the future electricity system

Demand flexibility offers two important contributions:
« It maximises the use of renewable energy capacity by reducing the need for curtailments.
» It reduces the need for costly grid expansions by shaving the demand peaks that drive them.

Digital technologies are key in enabling demand flexibility both by improving forecasts and automating
real-time responses.

Digital technologies are estimated to contribute significantly to the flexibility solutions required as shown below.
The most important digitally enabled applications towards this objective are:

+ Price-responsive charging and discharging of EVs

+ Congestion management of ancillary services using EVs

« Virtual power plants in various forms

« Home energy management systems

» Energy sharing and peer-to-peer trading

Figure 13.

Estimated flexibility potential up to 2050
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Note: Implement illustration adapted from EnTEC report.
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2.9.

Transport and digitally enabled climate mitigation

Digital technologies contribute to 60-70% of the needed emission reductions in the
EU transport sector

The EU domestic transport sector accounts for 721 MtCO,e emissions (in 2020),
corresponding to 21% of total emissions in the EU. More than half of these come
from cars.®

The EC estimates that emissions from the domestic transport sector will need to
decrease by 90% by 2050 for the EU to reach climate neutrality.®’

To achieve this goal, the EU has set out legislative changes under the “Fit for 55”
package,®? and a “Strategy for Sustainable and Smart Mobility”,®® whose objectives
include increasing energy efficiency, increasing the uptake of zero-emission vehicles,
ensuring a good infrastructure for alternative fuels, supporting digitalisation and
automation, and improving connectivity and access.

The EC recognises several green technology innovations in the transport sector that will
be available on the market between today and 2050, such as EVs and Mobility-as-a-
Service solutions, that can reduce the environmental burden of travelling.5

The EC also recognises the importance of providing the right information to users to
“improve the sustainability of their transport choices” in order to move towards a green
and carbon-neutral economy.®

Digital technologies play a key role in enabling the transition to carbon-neutral transport.

)

DO DIFFERENTLY | Half of the emission reductions in transport at the EU level relates
to the electrification of cars, light trucks and city buses. Digital technologies, and in
particular smart charging technologies, are needed to enable the transition to electric
vehicles and to ensure electrification at a socially acceptable cost (see use cases 1, 2
and 3).

USE LESS | Around 25% of the reduction at the EU level comes from energy efficiency.
Digital technologies also play a key enabling role in helping users improve the
sustainability of their transport choices and thereby use fossil energy more efficiently
and emit less CO, (see use cases 4,5,6,7,8and 9).

STOP USING | Finally, demand for transport will need to be reduced, which is expected
to account for around 6% of the total reduction at the EU level. Digital technologies
provide digital alternatives to transport of goods and people and thus reduced
transport (see use cases 10 and 11).

33



EU27 transport sector emissions, 2020 vs target reduction towards 2050
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Note: Implement analysis based on data from the EEA and “Net-Zero Europe — Decarbonization pathways and socioeconomic implications” report.

The pathway to a net-zero future in transportation for Sweden has many similarities with the
overall EU situation.

+ Sweden’s domestic transport sector accounts for 15 MtCO,e emissions (in 2020),
corresponding to 28% of total emissions in Sweden; 60% of these emissions come
from cars.

« As part of Sweden’s climate reduction plan, emissions from the domestic transport
sector will need to decrease by 95% by 2050 compared to 2020.

Digital technologies will also play a key role in decarbonising Sweden’s domestic transport

sector. An estimated 71% of the EUR 45 billion investment needed for the decarbonisation
journey in transport in Sweden relates to the electrification of cars, trucks (see Einride case
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study) and buses as well as the charging infrastructure. Digital technologies are needed to
enable the transition to electric vehicles and to ensure electrification at a socially acceptable
cost. Digital technologies also play a key enabling role in optimising transportation (see
Instabee case study). Finally, digital technologies such as videoconferencing will support
Swedes to work more from home and thereby save emissions from commuting.
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2020 by 2050 modal shift road transport

Note: ICG analysis based on data from the EEA and BCG Nordic Net Zero Project

Overview of digital use cases in transport

This section presents an overview of the use cases in the transport sector.
The use cases in transport fall into three groups:

1. Supporting the electrification of transport.
2.Enabling energy efficiency and more sustainable transport choices.

3.Replacing travel by digital substitutes.

The use cases are described in more detail in the case collection at the end of the report.
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Supporting the electrification of transport

Digital solutions are enabling the transition to electric vehicles in a number of ways.

+ Use case 1 and 2: Smart charging apps for electric vehicles (such as Monta, EV Energy,
and True energy) are crucial for ensuring user convenience and affordability and are key
for demand flexibility. Furthermore, smart apps provide convenience for on-the-road
charging and reduce “range anxiety” for EV users, thus supporting the transition to
EV broadly speaking.

- Use case 3: Smart energy management systems are crucial for new logistics hubs such
as the Amsterdam City Logistics Innovation Campus (CLIC) to electrify light trucks that
can serve the city with supplies.

Impact: The need for further electrification is significant. Analyses show that 40-50% of
transport CO,emissions should be reduced through electrifying cars, light trucks and city buses
which correspond to around 330 MtCO e of 2020 emissions at the EU level. Digital technology
is an integrated part of the transformed and electrified transport system, along with other
technologies (vehicles, charging infrastructure, grid).

EINRIDE - A digitised platform and autonomous electric trucks can reduce
CO, emissions up to 90%

Sector: Transport | Type: Do differently | Objectives: Electrification, CO, reductions |
Technology: Autonomous, electric transport (AET), cloud technology, Al, machine learning

Einride is building and operating autonomous electric trucks (AET) and an intelligent freight
mobility platform that is already put to use in Sweden. Since October 2020, Einride and Oatly
have been moving raw materials and finished goods across Skane with connected electric
trucks, coordinated by the intelligent Freight Mobility Platform.®

Technology | Einride’s solution combines advanced autonomous driving technology with
cloud technology and machine learning to optimise fleet utilisation and minimise operation
cost.f7 8

Effect | Accordingto Einride CO, emissions can be reduced by up to 90% by substituting
diesel freight with electric trucks. Furthermore, NOx and other air pollutants will also be
eliminated.®®

Decarbonisation potential | Road freight transport has an outsized impact on the
environment and account for 8% of respectively EU27 and Sweden’s CO, emissions.”
Substituting to AET trucks will support climate mitigation in the transport sector.



Enabling energy efficiency and more sustainable transport choices

Digital solutions are enabling higher energy efficiency and supporting more sustainable
transport choices as shown by the following use cases:

+ Use case 4: Eco-routing software for cars and trucks (such as the new eco-routing
in Google Maps) can save fuel and reduce emissions per trip, for both passenger and
freight transport.

- Use case 5: Flight comparison platforms providing emission information, as is now
available in Google Flights and Skyscanner, can nudge travellers to choose more carbon
efficient flight options, leading to emission reduction.

+ Use case 6: Geo location and satellite data to improve green infrastructure in cities and
achieve local green transport policies.

+ Use case 7: Maa$ platforms such as Google Maps, Donkey Republic, and Bolt facilitate
a modal shift from private cars to public transport and non-polluting transport means
(such as bikes and electric scooters), as well as making mobility more sustainable
through the optimisation of processes.”’

+ Use case 8: Ride sharing platforms (both centralised such as Uber and Lyft and peer-
to-peer such as BlaBlaCar and GoMore) contribute to lower emissions per passenger,
by enabling higher utilisation of vehicles, reducing car ownership and in turn reducing
the number of short journeys taken by car.

+ Use case 9: Digital technologies optimising energy use in freight transport
can alone save up to 20% in energy consumption.

Impact: Improved energy efficiency is expected to drive 20-25% of the needed reduction in CO,
emissions from transport towards 2050. This corresponds to 160 MtCO e of the 2020 level -

equivalent to taking 35 million petrol cars off the road’? Digital technology is a key enabler of
more sustainable transport choices and thus contributing to energy efficiency in transport.
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2.10. Buildings and digitally enabled climate mitigation

Digital technologies contribute to 30-35% of the needed emission reductions in the
EU buildings sector.

Buildings in the EU emit 450 MtCO,e directly from gas boilers and other installations
for heating and cooking. The direct emissions from buildings constituted 13% of total
EU emissions in 2020.77

+ In addition, our buildings emit 530 MtCO,e indirectly via the electricity and district heat
consumed and with this, buildings account for 28% of total emissions.”®

Most energy in buildings is used for space and water heating (70%). The rest is
consumed by appliances (15%), lighting (5%), cooking (5%), and space cooling and
other (5%).

+ The EU Climate Target Plan demands a 100% decrease in direct emissions from
buildings by 2050.7° A 80% reduction is needed by 2030 to meet the requirements of
Fit for 55.8°

- The phasing out of fossil fuels entails electrification, and thus decarbonisation hinges
on the realisation of the target stated by the EC of 40% renewable energy sources in the
EU’s overall energy mix by 2030 and 100% in 2050.81

Digital technologies play a key role in enabling the transition to carbon-neutral buildings.

’) DO DIFFERENTLY | Digital technologies enable the transition to non-polluting energy
alternatives, making renewable energy-based solutions, such as heat pumps powered
by renewables, cost-efficient alternatives (see use case 12).

Q) USE LESS | Digital technologies automatically reduce the use of resources, by
optimising for perceived comfort (see use cases 13 and 14).

5) USE LESS | Digital technologies enable the reduction in use of resources through
human action, by driving energy saving behaviour by gathering and presenting
emissions data to consumers (see use case 15).

Lr) STOP USING | Digital technologies can reduce the demand for buildings by supplying
platforms that enable smarter use of building space (see use case 16).
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