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The coming decades will be characterised 
by two major technology challenges: climate 
change mitigation and digitalisation. The 
technological transition associated with cli-
mate change follows clear and well-defined 
goals. In contrast, digitalisation does not fol-
low a clear objective and is commonly under-
stood as a self-driving process of technologi-
cal progress. Within this context, the European 
Commission launched, in 2019, the European Green 
Deal which sets out the framework for the European 
climate policy response over the coming decades. This 
was followed by the launch, in 2021, of the Digital compass 
which sets out the guidelines for the digital transition in Europe. 

Both climate change mitigation and digitalisation require political 
governance. With regard to climate action, it is imperative to accel-
erate the technological transition to a low-carbon economy, while 
bearing in mind that the effects of climate change are unjustly dis-
tributed. Hence, accelerating climate change mitigation ought to be 
inclusive, especially to the most vulnerable segments of society and 
those living in the most exposed countries and regions. As for digi-
talisation, guidance is necessary to avoid adverse side effects such 
as the threat of mass surveillance arising from data monopolies, 
and the unequal distribution of gains and access to digital technol-
ogies. Being a process of major technological changes that per-
meates almost every sector of our lives, digitalisation has a strong 
disruptive potential. Hence, its benefits and risks also interact with 
climate action. This policy brief identifies the positive and negative 
interactions across processes of technological advances involved 
in both climate change mitigation and digitalisation. It also shows 
how current EU policy strategies take account of these interactions. 
It proceeds by outlining 15 principles around which policies for 
climate change mitigation, adaptation, and compensation should 
be designed to ensure coherence and justice and to leverage the 
greatest synergies with the ongoing process of digitalisation.
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Introduction 

The coming decades will be shaped by two 
major technology challenges: climate change 
mitigation and digitalisation. Climate change 
is probably the greatest economic and techno-
logical challenge we face today. Accelerating 
climate change mitigation is an imperative if we 
want to keep climate change impacts at a level 
that is still manageable for humans. Effective 
climate change mitigation requires radical re-
ductions in greenhouse gas (GHG) emissions 
while taking account of the other biophysical 
constraints of our planet, such as pollution, 
material and nutrient cycles, and biodiversity, 
to preserve it as a safe operating space for hu-
manity (IPCC 2021, Rockström et al 2009). 

Already today, the impacts of climate change 
are increasingly affecting our everyday lives: 
droughts, floods, and heatwaves have become 
more frequent and more extreme than ever 
before since the development of human civi-
lisations. Climate research unanimously tells 
us that the impact of climate change will be-
come even more extreme soon (IPCC 2022a). 
It is vital to adapt to these effects in order to 
reduce our vulnerability, to protect lives, and to 
prepare for life in a warmer world (EC 2021a). 

The effects of climate change are inherently un-
justly distributed: those having contributed the 
least are likely to be among those that will suffer 
the most. These injustices shape the relation-
ship between the global North and global South, 

but they also exist within countries: higher levels 
of income and socioeconomic status positively 
correlate with emissions (Chancel 2022) while 
the vulnerability is highest among those who 
are poor and who do not have the capacity to 
adapt (UNEP 2021). Climate compensation is 
a nascent policy area that seeks to establish 
mechanisms to take account of these injustices, 
mainly at an international level (UNFCCC 2016). 
Climate injustices arise as an intergenerational 
problem as the emitters from the past suffer 
less from the climate change impacts than the 
next generation (Knight and LeMerle 2022).  In 
2015 the Paris Agreement provided the roadm-
ap for climate policy (UNFCCC 2016). It is now 
time to act. 

While climate change is happening and requires 
urgent action, another process of large-scale 
technological transformation is also going on: 
digitalisation. Fast and ongoing progress in the 
computer industry has made digital applications 
and services widely accessible. As a general-pur-
pose technology, digitalisation has the potential 
to reshape our economy as radically as previous 
technological revolutions, such as the diffusion 
of electricity at the beginning of the 20th centu-
ry. In contrast to climate change mitigation and 
adaptation, digitalisation can be considered as a 
self-driving process fuelled by ongoing techno-
logical advances that continuously expand the 
scope of digital applications, enabling them to 
permeate almost every sector of the economy 
(Jovanovic and Rousseau 2005). 

Digitalisation as a process of major technologi-
cal change has the potential to radically disrupt 
existing production and business models, as well 
as patterns of consumption. It may render whole 
industries, business models, and occupations 
obsolete, and is associated with the large-scale 
reallocation of jobs across industries and occu-
pations. It is also associated with changing skill 
and task contents within existing jobs. The policy 

The effects of climate change are 
inherently unjustly distributed: those 

having contributed the least are likely to 
be among those that will suffer the most
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challenge in digitalisation is the alleviation of ad-
verse side effects such as income polarisation, 
an increasing concentration of economic and po-
litical power, and mass surveillance along with 
threats to privacy (EC 2020a, 2021b, D4S 2022). 

Both the climate transition (to a low-carbon, more 
resource-efficient and sustainable economy) and 
the digital transition (to a world with ever more 
digital applications) require political governance: 
the climate transition needs to be accelerated 
and digitalisation needs guidance to avoid ad-
verse side effects to ensure that no one is left 
behind. In 2019, the European Commission (EC) 
launched the European Green Deal (EGD) which 
sets out the framework for the European climate 
policy response over the coming decades. This 
framework covers a wide range of areas for action 
– from nature restoration and fighting pollution, 
to circularity in industrial production, clean energy 
and transport, buildings, and sustainable agricul-
ture (EC 2019). Two years later, the Commission 
launched the Digital Compass setting out the 
guidelines for the digital transition in Europe along 
four focal dimensions: skills and labour, industrial 
transformation, digital public administration, and 
secure digital infrastructure (EC 2021b). 

This policy brief identifies negative and positive 
interactions between the processes of techno-
logical change involved both in climate change 
mitigation and in digitalisation, and it shows how 
current EU policy strategies take account of these 
interactions. It outlines 15 principles around which 
policy should be designed to ensure coherence 
and justice, while maximising the scope for syn-
ergies between digitalisation and climate change 
mitigation, adaptation, and compensation. 

Scoping

Climate change demands urgent action. If exis-
tential climate risks are to be alleviated, we must 
radically change the way we produce, live, and 

consume. Major areas of mitigation are energy, 
agriculture, mobility, housing, and clean produc-
tion. Mitigation policy often focuses on techno-
logical solutions in a broad sense – that is, the 
replacement of existing emission-intensive tech-
nologies and infrastructure with climate-friend-
ly alternatives. Behavioural change may play 
a decisive role in accelerating this process of 
replacement. Political measures address both 
the technology supply and the demand side. For 
example, targeted R&D policy, investment loans, 
and tax allowances stimulate the development 
and diffusion of green technologies among pro-
ducers. Carbon taxes, public procurement, sub-
sidies for green consumer durables, labelling, 
and information campaigns can all stimulate the 
demand for low-carbon goods and services, be-
cause they provide an additional market incen-
tive for suppliers to serve these market needs 
(EC 2019, IPCC 2022b). 

Over the decades, the technological challenge 
has changed, and it differs by area of mitigation. 
In the 1990s, many of the technological solutions 
were unknown, were not ready for scaling up, or 
were prohibitively expensive. This is no longer 
true for most technologies and the challenge 
today is a matter of diffusion associated with 
qualitatively different problems. For example, a 
major barrier to the current large-scale diffusion 
of renewable energy, renovation of buildings, and 
clean production processes is the lack of availa-
bility of qualified labour with relevant green skills 
(ILO 2019, EC 2020b). Another major difficulty 
lies in the societal dimension of change, namely 
resistance to change by those who fear losing 
their well-paid jobs in the fossil fuel industry, and 
those who are unwilling to abandon resource-in-
tensive lifestyles such as meat consumption, 
long-distance tourism, living in large houses, and 
driving private cars (IPCC 2022b). 

Climate change imposes a second challenge: 
massive adaptation efforts are needed to cope 
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with changing climatic conditions such as rising 
temperature levels, changing precipitation pat-
terns, and the increased exposure to extreme 
events such as heatwaves, storms, heavy rain-
falls, and droughts. Major areas for adaptation 
are agriculture, infrastructure resilience, human 
health, and water supply (IPCC 2022a). 

Fighting against and coping with climate change 
require the rapid and consequent redirection of 
technological change towards carbon neutrali-
ty and climate resilience. Well-designed climate 
policy and smart-technology choices can har-
ness synergies between both mitigation and 
adaptation. For example, thermal insulation in 
buildings does not only help improve the energy 
efficiency of buildings, which saves emissions, 
but it may also imply adaptation benefits if it 
helps to manage the temperature in buildings 
during heatwaves. Robust electricity grids do 
not only withstand extreme weather events but 
often also improve transmission losses and 
thereby contribute to energy efficiency (Hötte 
and Jee 2022). Sustainable consumption prac-
tices such as a reduced intake of meat-based 
protein prevent cardiovascular diseases which 
also strengthens the physical capacity of people 
to cope with heatwaves. Similarly, non-motor-
ised forms of mobility such as cycling contribute 
to public health and therefore adaptation, but 
they also save emissions (Semenza 2021, Haas 
et al 2022). 

Alongside climate change, the digitalisation of 
the economy is radically changing its nature. 
Consumer goods and services are losing their 
physical shape and are becoming increasing-
ly digitised. Digital goods and services can be 
copied at zero cost, which is a driver of con-
sumer welfare, but this comes with increasing 
returns that threaten market competition. Net-
work effects reinforce the process of concen-
tration of economic and discursive power in 
social media (D4S 2022). 

Advances in robotics and Artificial Intelligence 
(AI) broaden the scope of automation to a rising 
number of tasks and jobs that may be performed 
by machinery instead of human labour. Automa-
tion offers efficiency gains, but many formerly 
well-paid employees see their jobs at risk, and 
massive retraining and reskilling programmes 
may be needed to facilitate their transition to al-
ternative jobs (Hötte et al 2022). Small and me-
dium sized enterprises (SME) find it increasingly 
difficult to keep pace with the rapid process of 
technological advancement, which may further 
undermine market competition. Large digital 
firms may behave as gatekeepers if they have a 
monopoly on relevant data sources and digital 
infrastructure. The collection and processing of 
data at almost zero marginal cost enables large 
tech-companies, economic giants in e-com-
merce, employers, and governments to install 
measures of mass surveillance and personal 
control (Nogarede 2021, D4S 2022). 

Policy can steer the process of digitalisation 
by regulation to cope with the negative conse-
quences of digitalisation that have already been 
realised, and to ensure that the future pathway 
of technological and economic development fol-
lows the right direction. Indeed, many policies 
are already in place or are in the pipeline. Ma-
jor instruments of political governance include 
regulatory means to preserve competition and 
prevent market concentration, privacy regulation 

Policy can steer the process of 
digitalisation by regulation to cope 
with the negative consequences of 

digitalisation that have already been 
realised, and to ensure that the future 

pathway of technological and economic 
development follows the right direction
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and data protection, labour market and educa-
tional policy, as well as public investment in dig-
ital infrastructure and data sharing obligations 
to break data monopolies (EC 2021b). 

The technological transition associated with 
climate change follows clear and well-defined 
goals – namely mitigating as much climate 
change as possible and adapting to new climat-
ic conditions. In contrast, digitalisation does 
not follow a clear objective and is commonly 
understood as a self-driving process of tech-
nological progress. The policy challenges for 
climate change and digitalisation are concep-
tually different. While climate policy aims to ac-
celerate climate-friendly technological change 
as much as possible, digitalisation policy aims 
to alleviate the undesirable consequences of 
technological change. Digitalisation and the 
information and communications technology 
(ICT) revolution need guidance to be a just and 
inclusive process that leaves no one behind, 
and that avoids the concentration of economic 
and political power, ensuring the provision of 
individual and collective basic rights. 

System and problem analysis 

Both processes of technological change have al-
ready characterised the economic evolution since 
the 1990s and will become even more manifest 

in the coming years. The existing academic lit-
erature documents ambiguous interactions be-
tween both processes, which are to some extent 
recognised by policy. Current EU policies already 
take some account of the duality of the transi-
tion process. For example, the Digital Compass 
speaks of sustainable digital infrastructure (EC 
2021b) and the EGD highlights the role of digi-
talisation as an enabler of change (EC 2019). In 
this section, a series of examples of negative and 
positive interactions between climate change and 
digitalisation are showcased. 

Negative interactions between 
climate change and digitalisation

The most obvious potentially negative impact 
of digitalisation on climate policy is the ener-
gy-intensity of ICTs. This currently accounts for 
5-8 per cent of electricity use and more than 
2 per cent of global GHG emissions, which 
are projected to increase to 14 per cent if the 
current pathway of digital rollout proceeds as 
before (EC 2020). The emission-intensity of 
digitalisation is contingent on the carbon-in-
tensity of the regional electricity supply, which 
varies strongly across member states. In some 
of the economically weaker member states in 
(South-)Eastern European regions (Poland, 
Bulgaria, and Estonia, in particular) the share 
of fossil fuels (especially coal) in electricity 
generation is high, which imposes a relatively 
higher burden to align digitalisation with cli-
mate change mitigation. 

The energy-intensity of ICTs does not need to 
conflict with climate goals. Major tech-giants 
like Google or Amazon have become large-
scale investors in renewable energy and storage, 
pledging to make their own ICT infrastructure 
climate positive soon (Pakulska and Poniatows-
ka-Jaksch 2022), while also creating positive 
learning externalities for technology develop-
ment and renewables rollout as a by-product.  

The technological transition associated 
with climate change follows clear and 

well-defined goals – namely mitigating 
as much climate change as possible and 
adapting to new climatic conditions. In 
contrast, digitalisation does not follow 

a clear objective and is commonly 
understood as a self-driving process of 

technological progress
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However, this consideration is subject to two 
major caveats. First, electricity will become 
increasingly scarce if we roll out ambitious 
mitigation plans across the whole economy 
(at least during the transition phase). The key 
drivers of electricity demand are the electrifi-
cation of transport and heating, and industrial 
processes switching to green hydrogen. Digital-
isation built purely on renewables is certainly a 
desirable pathway, but its high energy-intensity 
imposes an additional challenge for the trans-
formation of the rest of the economy. 

Second, for some countries and firms it may be 
easier to run their ICT infrastructure on carbon 
neutral forms of electricity, which may exacer-
bate existing distributional injustices and drive 
market concentration. For example, tech-giants 
like Google and Amazon with carbon-neutral 
sources of electricity may find it easier to 
comply with climate policy compared to their 
competitors. Southern and Eastern European 
countries with coal-intensive energy systems 
may be the losers if the high carbon-intensive 
energy systems impose an unequally high bur-
den to accelerate digitalisation.

The energy-intensity of digital processes may 
also undermine climate change adaptation if 
heat losses from servers and digital equipment 
increase the demand for cooling during heat-
waves. Energy-intensive cooling technologies 
like air-conditioning exacerbate the problem 
of energy consumption, while the effective-
ness of energy-saving cooling options such as 
thermal insulation may not work in places with 
heat-producing digital equipment indoors. 

Furthermore, the increasing depth of digitali-
sation comes along with a higher reliance on a 
functioning electricity grid. The more digitalisa-
tion progresses, and the more essential servic-
es are digitalised, the more vulnerable the func-
tioning of the society becomes to blackouts. 

Climate change projections warn us about an 
increased exposure to extreme weather events 
like storms, and temperature extremes and pre-
cipitation, which increase the risk of the physi-
cal infrastructure for electricity supply breaking 
down. This is particularly problematic in regions 
where adaptation capacities for investment in in-
frastructure robustness are limited or where the 
awareness for adaptation needs is lacking. The 
risks are disproportionately higher for the most 
vulnerable in our society, who lack the capability 
to help themselves. For example, if the digitalisa-
tion of health services and personal assistance 
proceeds, those who are dependent on these 
services due to their age or unfavourable health 
conditions might lose their access to essential 
services if the electricity system breaks down. 

A related negative impact of digitalisation on 
climate change mitigation is the so-called re-
bound effect whereby technical advances in 
digital technologies offset efficiency gains in 
the production of goods and services, and re-
duce consumer prices at large scale. Efficiency 
gains would principally be beneficial for the cli-
mate if they reduced material and energy con-
sumption. However, empirically, we observe the 
opposite. Efficiency gains do not in fact lead to 
reduced total energy and material use because 
– historically – these gains have been more 
than offset by an increased level of consump-
tion, which was stimulated by the reduction in 
prices and by higher levels of disposable in-
come arising from the productivity enhance-
ments beforehand (Berkhout et al 2000, Fou-
quet and Hippe 2022, Lange et al 2020). 

The increased affordability of digital technol-
ogies is desirable from a distributional justice 
perspective if it gives access to digital tools 
for the poor including those living in develop-
ing countries – which may then open up new 
pathways of technological leapfrogging and 
development (UN 2015). 
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Yet the digitalisation-enabled efficiency gains do 
not come for everybody’s benefit because digi-
tal technologies may lead to radical workplace 
transformations. Indeed, an increasing number 
of work tasks can now be executed by com-
puters and robots, and entirely new business 
models in digital services emerge, while other 
previously well-paid occupations become obso-
lete (Frey 2019). This comes to the detriment of 
workers who lack digital skills and whose tasks 
performed on the job can be automated with the 
help of digital technology, which then increases 
a company’s income and thus job market polari-
sation (D4S 2022). This creates job uncertainty 
and comes with the deprivation of social sta-
tus for those losing their jobs. It also creates 
income polarisation. The implementation of 
climate policy is dependent on public support, 
which may be negatively affected if the job po-
larisation effects of digitalisation undermine 
important support factors such as social trust 
and perceived justice (Drews and van den Bergh 
2015, Frey et al 2018). 

The efficient widespread use of digital technol-
ogy relies on a stable and predictable supply of 
electricity. This may come to the detriment of 
system resilience, if increasingly more process-
es and essential services become digitalised in 
times of accelerating climate change and in-
creased exposure to extreme weather events. 
This problem is not only related to electricity 
(which may be alleviated by an improved use 
of energy storage and decentralised supply), 
but also to the resilience of the infrastructure 
of communication networks if essential com-
ponents are outsourced.  Digitalisation enables 
communication and collaboration independent 
of physical borders, which creates efficiency 
gains through a better matching of tasks and 
people – but it also increases the vulnerability 
if the functioning depends on the network in-
frastructure. Furthermore, digital products are 
highly complex and assembled from material 

and intermediate products with origins across 
the globe. The supply chain disruptions in the 
wake of Covid-19 clearly revealed the vulner-
ability of complex production systems (EPRS 
2021). These properties make the digital econ-
omy vulnerable not only to extreme weather 
events, but also to disruptions resulting from 
social instability and conflicts which may be 
triggered by increasing environmental pressure 
(IPCC 2022a).  

Positive interactions between 
digitalisation and climate policy

As well as imposing challenges for climate pol-
icy, digitalisation can also boost technological 
and social action in many areas, offering solu-
tions to some of the most urgent problems. 

Digitalisation can deliver efficiency gains which 
allow the same outcomes to be achieved with a 
lower number of inputs, while reducing energy 
and material throughput. For example, smart 
manufacturing technologies and computer-aid-
ed design technologies enable producers to 
improve the precision of material and energy 
input by tying it exactly to the minimum require-
ments in a production routine. In agriculture, 
precision farming relies on drones, enhanced 
meteorological and physiological monitoring 
tools, and software, which help reduce the in-
put of fertilisers and water – with this input 
being exactly tied to the needs of the plants. 
In transportation, digital technologies help op-
timise the navigation and logistics of road, rail, 
and air transport. Meanwhile, automated driv-
ing technologies help automatically control the 
optimal speed and thus reduce fuel and energy 
use. In passenger transportation, digitalisation 
helps with the pooling of mobility needs, which 
thus reduces the requirement for individual mo-
bility while achieving the same level of services 
provided. Digital platforms not only enable the 
sharing of mobility, but also of consumer dura-
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bles, tools, and clothing, which may further help 
reduce the material dimension of consumption 
(D4S 2022, EC 2019). 

However, this great potential comes with 
two caveats. First, due to the rebound effect 
mentioned above, climate-positive efficiency 
gains have not yet been realised. Second, the 
capabilities to harness efficiency gains may 
be unequally distributed. For example, large 
corporates benefit from returns to scale when 
investing in digitalisation at the firm-level while 
this proves more challenging for SMEs (D4S 
2022). The unequal distribution may also ex-
hibit a geographical dimension if access to 
web services for business and consumers is 
constrained by an unequal network coverage, 
for example to the detriment of rural regions.  

Digitalisation may be a driver of structural change 
from goods production to an increasing reliance 
on services. This happens at the extensive and 
intensive margin: across industries, an increasing 
amount of production activity is relocated from 
manufacturing and goods production to servic-
es; and within industries and firms, an increasing 
share of work and output is shifted towards ser-
vices. Services are – in most cases – less mate-
rial, energy, and emission-intensive.

Examples can be found in many industries. 
Large manufacturers such as IBM, Siemens, and 
Caterpillar have followed servitisation pathways 
since as far back as the 1990s, when they began 
shifting their value creation from the production 
of goods to services. Digitalisation enables the 
spread of servitisation to an increasing range 
of industries (Favoretto et al 2022). For exam-
ple, in the transport sector, major car produc-
ers increasingly develop a second pillar of their 
businesses in the provision of mobility services. 
Digital technologies boost the productivity and 
user-friendliness of these services, thus driving 
the diffusion of them. 

A more comprehensive vision of servitisation 
for sustainability is connected to the concept 
of a circular economy, which relies on the re-
use, remanufacturing, and recycling of every 
material component in final and intermediate 
goods. The major value creation relies on ser-
vices for customers, repair and remanufacture, 
and the matching of suppliers and processors 
of used material. Circularity not only contrib-
utes to mitigation by improving the climate 
footprint of industrial production, it also closes 
supply chains to regionalised circles – which 
can contribute to climate change adaptation 
through an enhanced resilience against climate 
shock-induced supply chain disruptions. 

Digitalisation can be a facilitator in achieving 
the circular economy. Indeed, digital technolo-
gies can be of great help in reducing informa-
tion asymmetries in materials for the needs of 
suppliers and customers, facilitating the match-
ing between them. For example, Digital Product 
Passports can help trace the material footprint 
of goods, which is a prerequisite of recycling; 
and it can help the decentralised matching of 
businesses providing recycling services and 
those offering the material (Pietron et al 2022).  

However, accelerating the transition to the 
service economy comes with drawbacks, as it 
imposes transformative pressure on existing 
jobs in the production sector. The reskilling and 
retraining requirements for employees are al-
ready considered in many digital policies (EC 
2021b) but this is only partially aligned with our 
climate goals. 

Digitalisation may be also a driver 
of innovation in climate relevant 

technologies
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Digitalisation may be also a driver of innovation 
in climate relevant technologies. For example, 
smart grids and smart metering improve the 
technical efficiency of renewable energy tech-
nologies. Weather forecasts aided by computer 
and sensor technology help manage the feed-in 
of electricity from fluctuating renewables such 
as solar and wind energy, which helps integrate 
them into the energy supply. Computers also ac-
celerate technological progress in the biotech-
nology sector, where many complex analyses 
are not possible without digital analysis tools. 
On the climate change mitigation side, biotech-
nologies play a decisive role in material scienc-
es and chemistry. These advances are relevant 
for recycling, and for agriculture, and they help 
address urgent environmental pollution prob-
lems – for example through the development of 
environmentally friendly materials. Furthermore, 
digitalisation also facilitates social innovation, 
such as consumer sharing models (Sareen and 
Haarstad, 2021). On the climate change adapta-
tion side, various water supply technologies such 
as wastewater recycling or desalination rely on 
biochemical processes. In agriculture, biotech-
nology helps to develop new plants with a high-
er resilience against extreme weather. Climate 
change likely increases human exposure to in-
fectious diseases, and biotechnology for testing, 
immunising, and curing can help cope with them. 

However, it is crucial to ensure effective and equal 
access to these technologies, which not only im-
plies off-the-shelf access, but also affordability 

and the technological capacity of potential adop-
ters to make effective use of a technology. This 
implies skills to understand, operate, adapt, main-
tain, and regulate it (Hötte and Jee 2022). Ideally, 
it also implies the human capacity for adaptation 
and self-innovation to overcome technological 
laggardness. A higher pace of technological pro-
gress in climate-relevant technologies stimulat-
ed by digitalisation may make it challenging for 
technological laggards to keep pace. 

The interaction between digitalisation and the 
pace of innovation is certainly a desirable fea-
ture to accelerate the transition to a low-carbon 
economy, but it comes with the danger of leav-
ing countries, regions, firms, and individuals be-
hind. This matters within Europe, but even more 
at the global level if it increases the technolog-
ical gap between the North and global South. 
Discussions about technology transfer in the 
context of climate change mitigation, adapta-
tion, and compensation may need to take ac-
count of this challenge of leaving no one behind 
so that clean development can be enabled and 
climate justice ensured between the causers 
and victims of climate change. 

Digitalisation offers great potential for climate 
change adaptation by improving our capacities 
to monitor and forecast climate events, to react 
to these events, and to cope with their impact. 
It thus enables detailed climate and weather 
monitoring at the regionally granular level. This 
informs agriculture, utility companies, infrastruc-
ture planners, and local policy about projected 
long-term climate changes and it enables them 
to incorporate the effects of these changes into 
their planning. Digitalisation thus facilitates easy 
access to relevant information and the sharing 
of this information. Monitoring and forecasting 
also help predict extreme weather events such 
as floods, storms, wildfires, and heatwaves, 
which enables local governments to issue warn-
ings and to react in due time (EC 2021a). 

it is crucial to ensure effective and equal 
access to these technologies, which not 

only implies off-the-shelf access, but 
also affordability and the technological 
capacity of potential adopters to make 

effective use of a technology
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Digitalisation can also help cope with the im-
pact of climate change by facilitating behaviour-
al adaptation to extreme weather. For example, 
remote work and access to digital services can 
help keep businesses going under extreme 
weather conditions and infrastructure disrup-
tions. It also helps protect people from expo-
sure to weather-related risks such as extreme 
heat or storms when essential services can be 
accessed and work can be done from home. 
Remote access to essential services such as 
medical consultations and e-commerce for ne-
cessities may be particularly relevant for those 
who are most vulnerable, such as the elderly or 
people with medical conditions. While the cli-
mate change adaptation benefits of digitalisa-
tion are promising, the access to these digital 
helpers is unequally distributed due to a lack of 
information and awareness, and due to a lack of 
skills and financial capacities. It is also due to 
practical constraints – for example, remote work 
is simply impossible or undesirable in certain 
occupations such as care or construction work. 

Some of these barriers to access (for example 
those related to information and finance) can be 
addressed by policy. Others demand awareness 
and solidarity which take account of unequal 
digital adaptation capacities and seek non-dig-
ital adaptation alternatives, such as increased 
flexibility in working hours to minimise workers’ 
exposure to extreme weather conditions on the 
way to their job and during their work. 

Policy recommendations

The analysis above highlighted various negative 
and positive interactions between digitalisation 
and climate policy. Good policy design can re-
duce the negative interactions and leverage 
those that are positive to enhance the effective-
ness of climate policy and to achieve coherence 
across different political goals. The following 
section discusses these policy options and out-

lines principles, examples, and proposals of how 
synergies between digitalisation and climate 
policy may be maximised along the three areas 
of climate action – mitigation, adaptation, and 
compensation. Each subsection begins with a 
description of the specific climate policy and its 
interaction with digitalisation, and concludes 
with a policy principle of how synergies between 
both fields can be achieved. 

Mitigation

Climate change mitigation is the most promi-
nent area of climate policy. In 2019, the Euro-
pean Commission launched an initial proposal 
for the European Green Deal (EGD) stating the 
ambition to achieve net zero GHG emissions 
by 2050. The EGD addresses eight key policy 
areas: Energy, Industry, Buildings, Agriculture, 
Pollution, Mobility, Biodiversity, and Sustaina-
ble finance (EC 2019). 

Since its initial launch, the proposal has been 
extended by various detailed and area-specific 
implementation plans (for example, for green 
buildings, fighting pollution, protecting the 
ecosystem, alliances for batteries, hydrogen, 
and offshore wind energy). In response to the 
Covid crisis and energy price shock caused by 
the war in Ukraine, the EGD proposal has been 
supplemented by crisis response policies such 
as NextGenerationEU and REPowerEU, with im-
plications for climate change mitigation and 
digitalisation. The focus here is on those parts 
of the EGD that overlap with digitalisation. 

The rapid transition to clean energy is a bed-
rock of the EGD, which sets out intermediate 
targets of 40 per cent renewables in the Eu-
ropean energy mix and of 36-39 per cent for 
energy efficiency improvements. Digitalisation 
can play a critical role for both the integration 
of renewables and the harnessing of energy 
efficiency gains. The high share of volatile re-
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newable energy represents a challenge for the 
energy system, as the volatile supply patterns 
demand a high level of adaptive capacity of 
both the production and the consumption sides 
to achieve grid stability. At the same time, these 
new system requirements may also present a 
basis for novel start-ups entering the markets 
through innovative approaches of demand- 
and supply-side management. Smart electric-
ity grids facilitate the load management, and 
the decentralisation of electricity generation 
offers scope for communities and start-ups to 
develop new market models, and for a democ-
ratisation of the energy system. Digitalisation 
plays a crucial role, not only by supplying the 
relevant technical tools but by providing ac-
cess to centralised, standardised, and reliable 
information on energy demand and supply. This 
can promote entrepreneurial activity from small 
businesses and individuals. 

The data may be aligned with the European 
digital strategy for European Green Deal Data 
Spaces (EC 2021b). The energy system data 
should cover a wide range of granular infor-
mation, including detail on local supply and 
use patterns, environmental impacts, system 
constraints, and market information that takes 
account of the data needs of a wide range of 
potential users – from small businesses, to in-
dividual entrepreneurs, to large corporates, but 
also to organisations and individuals from civil 
society. To be effectively harnessed the data 
need to be standardised, and access rules must 
be clear and transparent to reduce market entry 
barriers for commercial and non-commercial 
inventors. Data sharing obligations also help 
break the competitive advantage of large data 
owners and allow data from various public and 
private sources to be combined for the pub-
lic good, while simultaneously facilitating en-
forcement and control over compliance with 
data protection standards. Setting up the Green 
Data Spaces requires institutional support to 

solve legal hurdles, to build up and maintain the 
infrastructure, and to set the standards to make 
sure that data are shared and standardised in a 
way that facilitates effective reuse by third par-
ties. The efforts to set up these structures are 
in their infancy and require significant invest-
ment, as well as the clarification of important 
design questions. The coherence with climate 
policy should be built in by design. 

Principle 1: Increase the speed and depth of 
the energy transition by harnessing the poten-
tial of green data spaces to promote innova-
tion, competition, and citizens’ participation.

One major obstacle to accelerating the low-car-
bon transition is the lack of skilled labour. The 
skill and labour needs cover a wide range of in-
dustries and occupations at different skill levels. 
For example, accelerating the rollout of renew-
ables requires solar panel installers and wind 
engineers. The renovation of buildings demands 
contractors and installers with relevant knowl-
edge about low-carbon heating systems and 
insulation technologies. Other key areas where 
green labour is needed are waste and water re-
source management, and consultancy services 
that guide businesses in agriculture and industry 
on their transition pathways (EC 2020b). 

Strategies for re- and up-skilling programmes 
can be found in both the EGD and the Digital 
Compass (EC 2019, 2021a). Both the digital tran-
sition and the climate change mitigation transi-
tion have in common that they alter the types of 
skill required on the job and lead to cross-sec-
toral shifts of employment – for example, from 
coal mining to renewables, or from white collar 
administrative work to creative software design. 
An integrated policy approach should account 
for this commonality and seek alignment within 
a green and digital skills agenda. When re- and 
up-skilling workers whose previous skills be-
come obsolete due to computerisation, for ex-
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ample, the skills demand of both the digital and 
the green economy should be taken into con-
sideration for effective reschooling strategies. 
Furthermore, educational programmes should 
be designed, and budgets should be allocated, 
so that they simultaneously address the demand 
for green and digital skills. 

Principle 2: Integrate the digital and the cli-
mate agenda for re- and up-skilling pro-
grammes to take account of the changing skill 
and labour demand in both areas: The digital 
and the climate transition.

Carbon pricing is one of the key policy tools to 
accelerate the phase-out of high-carbon sources 
of energy. However, carbon pricing is simple in 
theory but difficult in practice due to challeng-
es related to the measurement and attribution 
of emissions. Currently, carbon pricing through 
the European Emissions Trading System (ETS) 
is only applied to a subset of sectors such as 
electricity and heat generation, energy-intensive 
production processes (eg, for steel, aluminium, 
cement) and commercial aviation. The ambition 
to expand the ETS to a wider range of industries 
is declared in the EGD (EC 2019). 

Digitalisation can be a facilitator in the techni-
cal implementation of the ETS. For example, 
improved sensor, monitoring, and supply chain 
management tools can facilitate the data col-
lection, processing, and information provision 
of emissions data, which is a prerequisite of any 
carbon pricing mechanism. If effectively used, 
the improved monitoring and emissions assess-
ment may also provide the pathway for expand-
ing the carbon pricing mechanism over a greater 
set of sectors than currently under assessment.

Furthermore, transparent information about 
the emission-intensity of products, process-
es, and energy sources facilitates sustainable 
consumption, innovation, and finance – if con-

sumers, innovators, and investors have access 
to transparent, standardised, and reliable en-
vironmental and climate-related information. 

Principle 3: Harness the digital opportunities of 
emissions monitoring to roll out carbon pricing 
and sustainability labelling on a large scale.

Circularity should become the principle of in-
dustrial production in Europe. This ambition 
is specified in a new industrial strategy for 
a “competitive, green, digital Europe” which 
aims to “harness the […] significant poten-
tial in global markets for low-emission tech-
nologies, sustainable products and services” 
(EC 2020c). The overlap with digitalisation is 
highlighted because both digitalisation and 
climate change will be the key drivers of in-
dustrial transformation in the coming years. 
The transition to a circular economy is one of 
the key goals of the European industrial strat-
egy. Digitalisation could be an enabler of this 
transition as the lack of product information 
and effective matching mechanisms is one 
of the key barriers to this circularity. A Digital 
Product Passport, for example, could collect 
all relevant information about a product’s com-
position, its current state, and resource foot-
print. This would help inform users, sellers, 
repairers, and recyclers about the true value 
of the product at the end of its lifetime, based 
on its components and their capacity for reuse. 
This would facilitate trading and further use, 
for example through repair or through the de-
composition and recycling of its components. 
The availability of reliable information in digi-
tal market platforms would also facilitate the 
matching of sellers of outdated products and 
potential repairers, recyclers, and remanufac-
turers. Ideally, policy should ensure that this 
information is made available in a transpar-
ent, standardised, and accessible way while 
respecting legal data protection requirements 
(Pietron et al 2022). 
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Principle 4: Support the circular economy 
through the provision of reliable product in-
formation, matching the platforms of users, 
sellers, repairers, and manufacturers. ensure 
data access through the Green Data space to 
promote innovation and entrepreneurship.

Digitalisation is a driver of servitisation and it 
could alter the face of industrial production as 
we know it today. Indeed, digitalisation is asso-
ciated with an increasing relocation of labour 
from goods production to services, with chang-
ing skill requirements for employees; it enables 
new patterns of employment (so-called plat-
form workers in the gig economy); and it can 
have an impact on the market structure as it is a 
driver of concentration arising from economies 
of scale in the platform economy. By contrast, 
digitalisation can also facilitate the entrepre-
neurial activity of SMEs, helping the matching 
and coordination between highly specialised 
suppliers and user needs. Whether it operates 
in favour of sustainability may be a question 
of policy design, broader market conditions, 
and the institutional framework. The provision 
of climate-relevant information – for example 
by means of a Green Data Space – facilitates 
the emergence of sustainable business mod-
els, and the increasing servitisation operates 
to the benefit of the climate. However, it is es-
sential to carefully monitor potential rebound 
effects as these could offset the climate-pos-
itive impact of the transformation. In addition, 
the impact of digitalisation on labour markets, 
market structure, and the distribution of power 
is uncertain, but its impact may critically inter-
act with the feasibility of climate policy and 
need to be carefully monitored – for example 
by extending the Transition Performance In-
dex as part of the annual Eurostat Sustainable 
Development monitoring report (EC 2021d). 
Distributional injustices and the concentration 
of power may undermine the societal support 
that is needed for stringent climate policy. It 

is therefore vital to aim for an integrated ap-
proach to climate and digital policy. 

Principle 5: Ensure the provision of climate 
relevant information through a green data 
space to enable and facilitate sustainable 
innovation and entrepreneurship in digital 
services. Establish institutional practices to 
monitor adverse side effects such as emis-
sion rebound effects, distributional injustices, 
market concentration, and polarisation.

‘Farm to fork’ describes the scope of the climate 
strategy for agriculture. Indeed, this strategy 
aims to reduce the environmental and climate 
footprint while ensuring food security and sys-
tem resilience in the face of climate change 
and biodiversity loss. The strategy thus aims 
to lead a global transition to sustainable agri-
culture. This should be achieved by reducing 
and preventing food losses, and by sustainable 
production, processing, distribution, and food 
consumption (EC 2020d). Digitalisation could 
enable efficiency gains on a large scale because 
digitalised precision agriculture that relies on 
monitoring systems for weather conditions, 
pests, diseases, and soil and plant health enable 
a more targeted use of water, fertilisers, pesti-
cides, and labour – which not only saves energy 
and resources but also comes with the benefit 
of reduced environmental pollution. Satellite 
monitoring further helps assess forest health, 
supporting reforestation and wildfire prevention. 

Digital tools enable knowledge-sharing between 
farmers, foresters, and local communities to 
help share best practice. Digital platforms thus 
enable a better matching between seasonal ag-
ricultural production and environmentally mo-
tivated consumers, caterers, and restaurants. 
In addition, these platforms may facilitate the 
matching between primary organic food produc-
ers and processors, which often operate on a 
small scale and find it difficult to build up their 



Climate Mainstreaming: climate and digital policy15

supply chain. Product labelling and reliable cer-
tification can then help improve transparency 
about the ecological footprint and nutritional 
value of end products for final consumers. 

Policy could promote the diffusion of cli-
mate-smart agriculture among farmers through 
the introduction of training programmes and 
financial investment support via tax credits (or 
other instruments from the Common Agricul-
tural Policy) for technologies with an ecologi-
cal benefit. A Green Data Space could be used 
as a platform for standardised geographical 
and environmental information to improve ac-
cess to information for businesses and digital 
service providers that act as intermediaries be-
tween sustainable businesses vertically along 
the value chain, and between businesses and 
consumers to promote sustainable consump-
tion. The environmental information could 
also help certification companies strengthen 
the reliability of their accreditation. Consumer 
protection organisations could use the infor-
mation to navigate through sustainable food 
markets for product assessments. 

Principle 6: Facilitate the sharing of data and 
best practice among farmers, distributors, and 
customers to facilitate sustainable consump-
tion and production, and to avoid food waste. 
Green data spaces can be used to promote 
sustainable innovation and entrepreneurship 
along the whole supply chain.

The large-scale rollout of energy-efficient build-
ings is one of the greatest challenges in the 
low-carbon transition. In 2020, the European 
Commission called for a “Renovation Wave” by 
setting a benchmark of 49 per cent of renewa-
bles in buildings by 2030 and requiring mem-
ber states to renovate at least 3 per cent of 
public buildings annually, in order to increase 
the use of renewables in heating and cooling 
by 1.1 percentage points each year until 2030. 

These actions aim to tackle energy poverty and 
to achieve cost-effectiveness by prioritising the 
worst performing buildings. Given the labour in-
tensity of the construction sector, the renovation 
plan comes with positive employment effects 
as a by-product. Construction services are often 
supplied by local SMEs, which could strength-
en the local economy and help alleviate market 
concentration, as well as rural unemployment. 
This would be to the benefit of the economic 
recovery after Covid-19 (EC 2020e). 

Digitalisation has great potential to improve 
the energy efficiency of buildings. Smart build-
ings equipped with control technology and 
sensors enable the targeted use of heating, 
lighting, and appliances such as fridges and 
washing machines. Given the volatile gener-
ation profiles of renewables, these technolo-
gies can contribute to the alignment of energy 
demand at the house, district, and city level 
– for example by smart control of heating or 
through the integration of charging infrastruc-
ture for electric vehicles. To track progress in 
this domain, the European Commission intro-
duced a new Smart Readiness Indicator that 
labels buildings by their capacity to adapt 
smartly to the energy needs of the occupants. 
Labels and certificates thus inform consum-
ers, homeowners, and contractors about the 
lifecycle energy and material performance of 
buildings. The obligation to label buildings with 
Energy Performance Certificates (EPC) is to 
be extended and the EPCs are to contain more 
and clearer information. This helps consumers 
make climate-sensitive choices and helps in-
vestors identify the greatest energy efficiency 
improvement potential. The easy and low-cost 
access to information should boost renova-
tion. Renovation Passports and Digital Build-
ing Logbooks that integrate all building-relat-
ed information should facilitate contractors to 
identify renovation needs but also to integrate 
the circularity concept if sufficient information 
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about the recyclability and origin of materials 
is provided. Overlaps with the Digital Product 
Passports discussed above need to be con-
sidered. The Commission aims to establish 
a European Building Stock Observatory as a 
repository for reliable data on buildings, their 
energy performance, and design. 

To achieve the greatest digitalisation benefits 
and promote innovation and entrepreneur-
ship, the buildings data should be combined 
with the energy systems, mobility, and circular 
economy data – ideally within the scope of a 
Green Data Space. This requires common rules 
for the collection, standardisation, access, and 
protection of data. 

Principle 7: Facilitate technological, financial, 
and social innovation and investment in ener-
gy-efficient buildings by connecting the reno-
vation wave with the energy systems, mobility, 
and circular economy transition. 

The future of mobility in Europe is to be sustain-
able, smart, resilient, and multi-modal. Policy 
actions include the build-up of faster rail con-
nections for passenger and freight transport, 
improved service provision and the coupling 
of different transport modes with digital help, 
urban infrastructure projects to the benefit of 
walking, cycling, public transport and other 
forms of low-carbon mobility, zero-emission 
aircraft by 2035, and a higher share of freight 
transport by waterways. The European Com-
mission aims to unleash the full potential of 
data and digitalisation – for example, digitali-
sation helps in logistics optimisation, improved 
customer services that enable easy ticketing 
and seamless multimodal passenger transport, 
paperless freight transport, and automated mo-
bility solutions on a large scale (EC 2019). 

Achieving these goals requires the collection 
of transport-related data on mobility supply 

and demand across different transport modes 
for long and short distances, covering both 
passenger and freight transport. This ranges 
from walking, cycling, different means of pub-
lic transport, ride-hailing services, and private 
cars, to freight transport by road (including 
local deliveries by bike), rail, and waterways. 
Data enable the optimisation of logistics and 
help identify scope for innovation by mobility 
service providers.  Open, free, and easy access 
to the relevant data and digital tools needs to 
be ensured in order to guarantee just access 
to mobility service providers. Data sharing and 
disclosure obligations may need to be investi-
gated to leverage the scope of available data 
and break data monopolies. Open and free ac-
cess to transport-related data may help prevent 
market concentration by digital mobility service 
providers, as it enables bottom-up innovation. 

On the consumer side, it needs to be ensured 
that the digitalisation benefits in the transport 
system are accessible to all, irrespective of 
age, health, or geography. For example, elder-
ly or disabled people may struggle to access 
digital tools for easy ticketing or may face 
health-related barriers in the use of public 
transport. Data-driven innovation may indeed 
be discriminatory if mobility data is non-repre-
sentative (for example by poorly representing 
elderly or disabled people or by being biased 
by gender). 

Implementing and accelerating the shift to 
digitally enhanced public transport should not 
come with a disadvantage for those who are 
less mobile today and who are therefore poorly 
represented in the data. Public transport needs 
to be inclusive. Furthermore, particular atten-
tion needs to be paid to economically weak 
rural areas where the market alone provides 
insufficient incentives for mobility service 
supply by private companies. These possible 
sources of market failure need to be carefully 
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monitored and coping strategies need to be 
developed – for example, through public infra-
structure investment and local service supply 
obligations to cover remote regions.  

Principle 8: Push and support data sharing and 
use for innovation in services and logistics in 
sustainable, multi-modal, and user-friendly 
mobility. Sustainable mobility must be inclu-
sive and regulatory guidelines are needed to 
make it accessible to all, irrespective of geog-
raphy, age, and health. 

The provision of information which is enabled 
by digitalisation offers great potential for the 
control of environmental pollutants. Environ-
mental reporting should become mandatory 
for large companies with sufficient organisa-
tional capacity, and the data (including pub-
lic data that is already collected) should be 
made accessible – for example in a Green Data 
Space. Transparent information provision en-
ables citizens and environmental protection 
groups to claim their rights on a clean envi-
ronment, and it helps citizens and local gov-
ernments to act in response to pollutants. Re-
liable and transparent information helps raise 
societal awareness and political support for 
control measures. Policymakers can use the 
environmental monitoring information to iden-
tify high impact areas and sources of pollution, 
which facilitates targeted and effective policy 
measures instead of lump sum action. 

Monitoring and data collection can also help 
protect biodiversity, as centralised, open, and 
standardised information can help identify ar-
eas with a high value for biodiversity. 

Information initiatives to fight pollution and 
protect biodiversity should be aligned with 
other climate data initiatives, including those 
for the circular economy, in order to prevent 
the offsetting of harmful substances. 

Principle 9: Use green data spaces to aggre-
gate information on environmental pollutants 
of various forms to help civil society and local 
governments take action. 

Taken together, digitalisation can greatly con-
tribute to the provision of reliable and har-
monised information, and it facilitates the 
matching of customers, suppliers, and oth-
er stakeholders by computational tools for 
processing and interpreting the data. These 
properties qualify digitalisation as a booster 
of sustainable finance. Until now the lack of 
credible information has been a key barrier to 
sustainable finance and non-standardised la-
bels and certifications have been a door open-
er for green washing that has undermined the 
credibility of sustainable financial products 
(ESMA 2022, EC 2021c). 

To harness the greatest benefits from the 
improved data availability through the Green 
Data Spaces, the data need to be credible and 
sufficiently detailed to be able to assess the 
sustainability of sectors, financial products, 
and firms meaningfully, while respecting con-
fidentiality wherever required. Companies can 
be mandated to make their environmental and 
climate data and reporting outcomes availa-
ble. Credibility may be achieved by transparen-
cy and by allowing third parties (especially re-
searchers and non-governmental institutions) 
to access and verify the published data. This 
requires the traceability of processed data 
back to the raw data. It also requires trans-
parency about the methods used to calculate 
certain performance indicators. Guidelines 
for reproducibility and transparency as estab-
lished in various fields of scientific research 
offer a set of principles that can be useful for 
setting the transparency rules. 

The improved access to climate-relevant data 
enables the sustainability rankings of firms 
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and financial products. The data need to be 
sufficiently detailed and must allow for a dis-
aggregation into relevant dimensions – for 
example, the level of detail needs to be higher 
than in the current EU taxonomy for sustain-
able activities in order to enable investors to 
identify controversial sectors such as gas and 
nuclear, and to distinguish them from renew-
able energy producers. The principles of the 
Task Force on Climate Related Financial Dis-
closures1 could serve as a guideline for the 
reporting standards. For subsequent use, it 
is vital to make this disclosure data publicly 
available in a standardised way that allows the 
data to be processed and compared across 
reporting units. 

Principle 10: Use the framework of green Data 
Spaces to aggregate and standardise the cli-
mate-reporting of publicly listed companies to 
promote sustainable investment and mobilise 
private finance for the climate transition.

Adaptation 

Climate change adaptation is an imperative 
and is part of the EGD and European climate 
law, both of which aim for policy coherence 
between climate neutrality and resilience. In 
2021, the European Commission launched a 
strategy to “Forg[e] a climate-resilient Europe” 
(EC 2021a). Given the systemic nature of adap-
tation, it is to be implemented in an integrated 
manner within other EGD initiatives, including 
those on agriculture, circular production, zero 
pollution, forest and soil strategies, mobility, 
and sustainable finance. 

Digitalisation plays a role in various subfields 
of adaptation. It enables “smarter adaptation: 
[by] improving knowledge and managing un-

1  https://www.fsb-tcfd.org/about/

certainty”. There is an increased need to under-
stand and monitor climate risks at the biophys-
ical and asset level (eg, real estate, factories, 
buildings, agricultural land), and to gather and 
centralise information about adaptation strat-
egies. Existing priorities to support research 
need to be adapted to these directions and to 
foster the sharing and dissemination of knowl-
edge and experience about local adaptation 
plans (EC 2021a). 

Digitalisation helps collect, process, manage, 
and distribute these data at any level of gov-
ernance. It can thus inform individual busi-
nesses about adaptation needs and strate-
gies. At the local level, digitalisation can help 
inform citizens about extreme weather events 
and coping strategies. At the regional, national, 
and supranational level, data and information 
help to coordinate action, share experiences, 
and develop long-term strategies to manage 
systemic risks. Furthermore, digitalisation 
also facilitates the checking of coherence of 
adaptation plans across different levels of 
governance, and the harnessing of potential 
synergies between these actions.

Effective use of the data requires steps of har-
monisation, standardisation, and system inte-
gration, as well as the provision of data infra-
structure and compliance with legal standards 
to ensure that data can be effectively used. 
With regard to climate change mitigation, syn-
ergies with the European Digital Agenda may 
be achieved through the integration of adapta-
tion-related data within the framework of a Eu-
ropean Green Data Space. This would not only 
help public decision-makers at different levels 
of governance to access climate-relevant in-
formation, but it would also stimulate private 
innovation and adaptation among businesses. 
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Principle 11: Use the framework of the Green 
Data Spaces to aggregate adaptation-relat-
ed data on expected climate impacts, cop-
ing strategies, and experiences. these data 
should be structured by the types of impact 
and geographical distribution, and by the 
level of government to inform political deci-
sion-makers, citizens, and businesses about 
adaptation actions to be taken. 

Climate insurance offers a wide scope for finan-
cial innovation in adaptation. The insurance in-
dustry would greatly benefit from improved data 
availability, and it is itself a possessor of great 
amounts of data. Within the lines of the Euro-
pean Data Act, data sharing obligations should 
be explored to break data monopolies, while si-
multaneously supporting the insurance industry 
and stimulating innovation and entrepreneur-
ship through the availability of climate-related 
information. However, market-based adaptation 
solutions like insurance can only hedge climate 
risks if there is a business case. This is not the 
case if assets are almost certain to be lost or 
if the party to be insured cannot afford the fee. 
Data availability can be a key mobiliser of private 
finance and market-based solutions for adapta-
tion, but it needs to be accompanied by non-mar-
ket adaptation measures such as disaster aid 
or transition and relocation support for climate 
risks that cannot be insured through the mar-
ket. Solidary financial support may be required 
for vulnerable people and regions that lack the 
financial means to afford insurance-based ad-
aptation solutions themselves. 

Principle 12: Improved data availability should 
be a driver of innovation for financial and mar-
ket-oriented solutions for adaptation, as well 
as for solutions for adaptation that are not 
profitable in the market. 

Deep digitalisation that permeates almost every 
sector of our lives comes with the risk of an 

increasing dependence on the functioning of 
physical network infrastructure. An increased 
reliance on digital tools for the provision of es-
sential services (for example, those related to 
health, payment, and retail) comes with the risk 
of higher vulnerability to infrastructure disrup-
tions. Coherence with adaptation should also be 
ensured in the European Digital Agenda to an-
ticipate climate-related risks and to strengthen 
resilience. This may have different dimensions. 
The first is the physical dimension of the tech-
nical vulnerability of communication networks. 
The second dimension relates to the design of 
software and digital tools to make them resil-
ient against short- to medium-term disruptions 
of the communication networks, and to enable 
principles of modularity to be adopted so that 
the breakdown of individual parts does not in-
duce a collapse of the whole system – for exam-
ple, decentralised solutions may be favourable 
and the availability of offline back-up solutions 
can contribute to the system’s resilience. Back-
up solutions should become part of the design 
to avoid data losses and to allow data access 
irrespective of the connection to the network. 
This also includes solutions for cases when the 
communication and electricity infrastructure are 
fully broken down. 

Principle 13: Anticipate extreme climate 
events when rolling out digital infrastructure, 
designing software, and digital services. 
Avoid systemic risks through modularity and 
decentralised solutions, and embed back-up 
and offline solutions in the design of essential 
digital services. 

Digital innovation can also provide very direct 
help for adaptation (including organisational in-
novations such as remote work, and product and 
process innovations such as data-aided irriga-
tion in agriculture or insulation systems in build-
ings). Policy can help stimulate the diffusion of 
these digitally based adaptation strategies – for 
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example, re-skilling and workplace regulation 
can explicitly take account of the potential of re-
mote work to protect employees from exposure 
to heatwaves and extreme weather on their way 
to work, and can help firms run their business 
while reducing their exposure to extreme weath-
er disruptions. Re-skilling and life-long learning 
programmes can explicitly take account of the 
potential of digital helpers for climate change 
adaptation and can make self-employed work-
ers and citizens fit to adopt these tools.  

Principle 14: Promote awareness for adap-
tation co-benefits in the implementation and 
design of digital reskilling programmes and 
workplace regulation.

Compensation 

Climate change compensation is the most nas-
cent field of climate policy. It mainly concerns 
the debate of industrialised countries (mostly 
from the global North) acknowledging their re-
sponsibility for loss and damage in the global 
South. Although the policy area is nascent to-
day, it is increasingly recognised that the impact 
of climate change is a driving force behind re-
gional conflicts, and migration, and may be a 
threat to global political stability (IPCC 2022). 
Climate change compensation has not yet made 
it into concrete commitments2 by the EU de-
spite commitments for Climate Finance and 
Technology Transfer within the framework of 
the Paris Agreement (UNFCCC 2016). Climate 
compensation is becoming an increasingly 
pressing issue on the agenda of international 
policy, not least because the lack of delivery on 
these financial and technological promises by 
Northern countries undermines international 
cooperation. Furthermore, advances in climate 
change attribution science and successful law-

2 https://euobserver.com/green-economy/156336

suits put an increasingly legal weight on com-
pensation liabilities. Finally, increased migration 
induced by climate change and the reliance on 
stable trade relationships make compensation 
increasingly important in international policy 
to alleviate global risks. Climate compensation 
also interacts with the European development 
policy and the EU’s commitment to the Sustain-
able Development Goals (EU 2017, UN 2015). 

Digitalisation  is mainly factored into this 
process through the channel of technology 
transfer and technical aid in mitigation and 
adaptation. Furthermore, digitalisation ena-
bles technological leapfrogging (IPCC 2022b) 
– for example, mobile payment systems via 
a mobile phone enable payments without the 
requirement of building up a full financial infra-
structure and banking system. Mobile phones 
also offer a window to the information avail-
able in the world. For example, farmers can 
adopt their agricultural practices in response 
to granular level weather forecasts, and stu-
dents can access knowledge sources without 
the requirement of buying books. 

While some of these digital technologies entail 
direct climate change mitigation or adaptation 
benefits (such as payment models that enable 
off-grid solar panel adoption or weather fore-
casts in farming or education for sustainable 
development), other tools operate indirectly. 
For example, a financial infrastructure is es-
sential to implement adaptation measures 
such as climate insurance or to pay financial 
aid in response to a natural disaster. 

The synergies between digitalisation and sus-
tainable development should be considered in 
the design of policies that promote the transfer 
of digital and climate technologies. This can be 
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reflected in the prioritisation of specific tech-
nologies or in the concrete provision of techni-
cal and practical assistance. For example, cli-
mate data, regional risk assessment tools and 
insights developed through the EU domestic 
adaptation plan should be openly shared with 
developing nations, and measures such as up-
skilling and technical assistance programmes 
should be taken to facilitate the adoption and 
effective use of these digital helpers. Climate 
finance can be directed to those areas that si-
multaneously promote both digitalisation and 
the fight against climate change. 

Principle 15: Direct climate technology trans-
fer and climate finance into those technol-
ogies that promise the greatest digitalisa-
tion-climate co-benefits. Promote effective 
knowledge and technology sharing, and 
contribute to building up capacities that are 
needed to adopt and use digital and climate 
technology effectively.

Conclusions and way forward

Climate change and digitalisation are the big 
technological challenges of the 21st century 
and both require political action. Climate action 
is needed to accelerate the technological tran-
sition to climate neutrality and resilience while 
leaving no one behind, including the poorest liv-
ing in the most vulnerable countries and regions. 
Digitalisation is a self-driving process fuelled by 
ongoing technological advances. It needs to be 
guided to avoid adverse side effects arising from 
data monopolies which undermine competition, 
the threat of mass surveillance, and an unequal 
distribution of gains and access to digital tech-
nologies. This policy brief outlined the risks of 
how digitalisation may undermine the effec-
tiveness of climate policy, and it proposed 15 
principles for how both processes can be taken 
positively and for how synergies between digital-
isation and climate policy can be created. 

Digitalisation is a general-purpose technology 
permeating almost every sector of our personal, 
economic, and social life. Its benefits and risks 
therefore interact with almost every climate 
action that needs to be taken, ranging from 
emission abatement policies in energy, build-
ings, transport, and agriculture, to leveraging 
technical tools for climate change adaptation, 
to technology transfer so as to enable sustain-
able development out of an awareness of our 
responsibility for climate compensation. 

Digitalisation is a general-purpose 
technology permeating almost every 
sector of our personal, economic, and 

social life. Its benefits and risks therefore 
interact with almost every climate action 

that needs to be taken
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SUMMARY
This policy brief asks how progressive actors 
can communicate about the climate crisis 
in a way that resonates with people from 
different backgrounds. The brief argues 
that policy proposals for a just transition 
do not automatically garner public support, 
but instead must be accompanied by a re-
framing of the public discourse. Drawing on 
the results of three surveys carried out by FEPS 
and its partner organisations in the UK, Ireland and 
Hungary in 2021 as part of the Talking Green project, 
this policy brief argues that an effective and inclusive 
framing of climate actions needs to fulfil two conditions. The 
first condition is that a progressive narrative should emphasise 
the links between climate change and climate policies, and the 
lived experiences of people. Linking climate change and climate 
policies to more immediate concerns like healthcare, housing 
or energy, and improvements in quality of life more generally, 
emerges as a promising communication strategy. The second 
condition is that a progressive narrative must dispel fears that 
the costs of climate action will be imposed on vulnerable groups. 
Messages about the ‘just transition’ or ‘green jobs’ are already 
addressing those concerns. Progressives, however, need to 
ensure that those messages remain concrete and relatable.
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ABSTRACT

How can EU actions support the revitalisation 
of rural areas? How can EU institutions put 
rural and remote areas at the centre stage of 
the just transition?
 
This policy brief contributes to the reflection 
launched by the Commission’s work towards 
a ‘Long-term Vision for the EU’s Rural Areas’ and 
aims at supporting and enriching the EU agenda by 
promoting the revitalisation of rural and remote areas.
 
After reviewing some of the potential risks facing the EU’s 
strategy for rural areas as it stands, the authors put forward 
concrete policy and governance recommendations to make 
rural development in the EU both environmentally and socially 
sustainable.
 
The recommendations build on exchanges with experts and 
identify ‘best practices’ that can be scaled up and replicated in 
order to:

• bolster sustainable agriculture and champion the energy 
transition;

• attract investment;
• nurture innovation systems;
• promote community ownership; and
• boost social vitality.
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AUTHOR

ABSTRACT

The EU’s top priorities include ‘a just 
transition to a climate-neutral economy’ 
and ‘strengthening the EU’s commitment 
to inclusion and equality in all of its senses’, 
including gender equality. However, the two 
priorities exist in parallel and rarely intersect. This 
is a problem because climate change is gendered. 
There are gendered differences in exposure to the impact 
of climate change; in the ability to adapt to climate change; in 
attitudes towards climate change; in the production of climate 
change; and in climate leadership, participation and activism. 
These gendered differences are cut through by other structural 
inequalities, including class, ethnicity, age, location and ability. 
An approach which attends to the intersections between these 
structural inequalities is therefore essential in order to achieve 
a gender- and climate-just future. While awareness has been 
raised of connections between gender and climate change, the 
main EU climate policy documents are still gender blind. Unless 
gender equality is explicitly included in policies, programmes 
and projects, gender inequalities, which are deeply embedded in 
social norms, practices and institutions, will persist. 
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SUMMARY

This policy brief discusses the European 
Union’s investment needs to limit global 
warming to 1.5°C above pre-industrial levels 
as well as two funding options to raise the 
revenues for the direct provision of green 
infrastructure. The policy brief finds that the 
European Commission’s modelling of required 
investment needs is overly optimistic as the EU 
faces an investment gap of €11,670 to €16,320 
billion between 2020 and 2050.

A progressive European wealth tax and the issuing of 
government bonds for a public investment initiative are two 
policy options to close this gap. A progressive European wealth 
tax has the potential to raise revenues of between €164 billion 
and €357 billion annually, while not increasing inflationary and 
Covid-related pressures on low- and middle-income households.
A wealth tax can also reduce extreme levels of wealth inequality 
and build administrative capacities to fight corruption and 
organised crime. The second policy option of issuing bonds can 
raise revenues instantly and will generate a significant economic 
impulse. This policy brief estimates a long-run investment 
multiplier of 5 for a co-ordinated fiscal expansion at the EU level. 
The magnitude of the multiplier also means that public finances 
will improve in the long term.
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