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The digital and computer revolution from the 1950s coincides with 
the beginning of the Anthropocene.

digitalisation as ‘latest 
generation’ of information system



Digital technology 
and the planet
Harnessing computing 
to!achieve net zero

Digitalisation and climate change are two ‘megatrends’ that will 
shape life in the Anthropocene.
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Digitalisation = collecting, exchanging, storing, analysing data 
through widespread use of devices, software and infrastructure

Digitalisation = general purpose technology



Digitalisation brings both opportunities and risks for three 
critical elements of resilient futures in the Anthropocene.

digitalisation

equity

planetary 
stability

human agency 

+
-

+
-

+
-

+
-

+ -



Implications of digitalisation for equity are seen in patterns of 
access, labour markets, resource mining …

Source: ITU ICT Development Index 2017. The index is based on ten indicators, 
inc. households with internet access, mobile-broadband subscriptions

Photo Credit: Ondřej Martin Mach via Wikimedia Commons licensed under 
CC BY-SA 3.0.
www.nhm.ac.uk/discover/what-is-ewaste-and-what-can-we-do-about-it.html
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Figure 2
The International Telecommunication Union’s 2017 ICT Development Index (IDI 2017). The index is
based on 10 indicators: landline subscriptions, international internet bandwidth, households with a
computer, households with internet access, individuals using the internet, !xed broadband subscriptions,
active mobile broadband subscriptions, mean years of schooling, secondary gross enrollment, and tertiary
gross enrollment. Figure adapted with permission from International Telecommunication Union data
(https://www.itu.int/net4/ITU-D/idi/2017/index.html#idi2017map-tab).

implications for labor demand and wages, the digital divide (inequality of access), and the unequal
burden of environmental degradation falling on low- and middle-income countries.

Is digitalization good or bad for developing countries? On the one hand, digitally enabled busi-
nesses are expected to create catch-up possibilities for low- and middle-income countries in the
global digitalized economy. The internet economy of the early 2000s, for instance, raised expec-
tations that the phenomenon of professional business services outsourcing (53, 54) would create
jobs in countries such as India with favorable business conditions (e.g., a large workforce with a
good command of the English language for programming tasks). Similar expectations now exist
around the gig economy, with small service jobs being done online by so-called click workers in
countries such as the Philippines (55). On the other hand, digitalization is labor saving through
automation in factories and more ef!cient organization of business processes (replicating pat-
terns observed during historical industrialization; see Section 2). This may create problems for
low- and middle-income countries seeking employment opportunities for young and growing
populations. Simultaneously, the decreasing importance of labor relative to capital weakens low-
and middle-income countries’ competitive advantage created through cheap and abundant labor
(56). Moreover, developed countries currently pro!t from digitalization. For instance, 83% of
ICT manufacturing value added is created in China, Taiwan, USA, South Korea, and Japan, and
74% of global robot installations are similarly concentrated in only !ve countries: USA, China,
Germany, South Korea, and Japan. None of the 10 biggest online platforms globally are from
South America, Africa, or other regions in the Global South.

Empirical evidence on how digitalization effects labor markets is still limited and focuses
largely on developed countries. Early studies focusing on computers, ICTs, and software appli-
cations suggest that their introduction has displaced some jobs but also created new ones (57). In
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Implications of digitalisation for human agency are both enabling 
and empowering, but also undermining and polarising.

digital platforms and services enable:
• access to finance, health, education

• livelihoods

• formation of social & political organisations

• communities of identity

• local networks

• rapid info diffusion (e.g., disaster response)

• training resources for AI

digital platforms and services risk:
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Figure 3
Three interrelated concerns regarding how monopolistic social media in!uence democratic processes:
(!1 ) monopolistic data accumulation, (!2 ) exercise of behavioral control, and (!3 ) in!uence on political agency.

3.2. Data, Democracy, and Governance
The current digital age is founded on a massive expansion in the generation, !ow, processing, and
storage of data. Data accumulation by social media and other data-based internet "rms enables
service provision while creating an important training resource for AI across many different ap-
plications. Social media platforms and digital services realize important social bene"ts, such as
(a) helping to form political and social organizations, (b) giving voice to identity communities,
(c) realizing and supporting local and community networks, (d) diffusing information (as well
as misinformation) rapidly, and (e) offering new opportunities for digital governance and pub-
lic service. However, data accumulation also raises signi"cant concerns, including (a) unregulated
monopoly power of "rms in data-based markets, (b) behavioral control networks designed to max-
imize pro"ts (surveillance capitalism) or to maintain and increase state power, and (c) threats to
democracy through social media polarization of political opinion (Figure 3).

First, data are a resource, and their accumulation by a "rm, especially if unshared, can lead
to monopoly power (81). Data and, more broadly, knowledge are by their nature nonrivalrous
goods that can be (re)used by many actors in creative and productive ways, leading to both in-
tended and unintended innovations. For instance, the microblogging service provider Twitter has
granted researchers frictionless and automated access to subsets of their data, enabling various
types of research with social bene"t, such as rapid assessments of disaster damages of natural
catastrophes (82) or of relationships among weather, climate impacts, and expressed sentiment
(83). Social media data also contribute to research on solutions for urban sustainability (84, 85).
However, innovation is limited if access to data is restricted or monopolized (81, 86). Monopolis-
tic digital service providers maintain advantages of scale by acquiring niche innovators (supported
by the current venture capital system) and by investing heavily in research and development to
ensure competitive advantage over new entrants (87).

Second, commodi"cation of accumulated data allows "rms to exert behavioral control over
users under a new economic paradigm termed surveillance capitalism (88). Digitalization thus ex-
tends the expansion of political and social control observed with historical ICTs into the private
sphere through the social networks and digital devices that connect the globe. At its core, surveil-
lance capitalism is the ability to accurately predict the future behavior and personal attributes of
individuals by exploiting data that reveal their preferences, behavior, choices, and beliefs (89, 90).
Such predictions allow "rms to nudge people into staying on their platforms, thus generating
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direct effects

indirect effects

systemic effects

- manufacture and use of devices and servers
+ efficiencies, circular economy

- rebound, intensification
+ substitution, coordination, optimisation

- scale, growth, acceleration
+ AI for SDGs, digital twins, renewable grids

… ‘smart digital electrification’!

Implications of digitalisation for energy, materials, climate and 
other planetary boundaries are large but uncertain.
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centralization of knowledge and power incompatible with democratic deliberation, and increased 
inequalities. The second is a path in which digital technologies such as AI and big data provide 
opportunities to steer and support technological change away from fossil fuels and towards the 
rapid deployment of renewable and energy-efficient technologies, while avoiding 
overconsumption and redeployment of technologies, but human agency is increasingly 
constrained. The third is a world where AI technologies accompanied with decentral computing 
structures, are used efficiently and effectively, in which data is trusted and there are high levels 
of distributed agency. 
 

 
Figure 5: Three Pathways of digitalization in the Anthropocene, depicting diverging 
outcomes in planetary stability, social equity, and political agency. 
  
Planetary destabilization. This scenario is conceptualized as a continuation of the current trends 
where digitalization is mostly ungoverned, and results in increased consumption of digital and 
physical services, resource extraction and centralization of knowledge and power (128–131). In 
this context, the digital system would exert indirect control on human societies (132), e.g., via 
social media, as well as increased control of the Earth system through the expansion of resource 
extraction enabled by highly-automated (digital) technologies (133). Digitalization’s rebound and 
scale effects will dominate and will increase in scale and magnitude (98). The likely environmental 
outcomes of such a scenario are a rapid resource exhaustion, high threats on biodiversity and 
high increases in global CO2 emissions leading to severe climate change. Strong feedback loops 
causing high risks to human well-being and habitat would also materialize. Other plausible social 
outcomes of this scenario include increased inequalities induced by widespread automation of 
production systems, loss of social trust, unevenly distributed access to digital infrastructure (‘the 
digital divide’), and resulting high risks for liberal democracies. This possible future world is 
characterized by a little agency; while state control is limited, allowing for agency in principle, 
digitalization is not used to increase citizen inclusion and participation in political affairs but rather 
to polarize opinions e.g. via the spread of fake news. Knowledge continues to increase across 
the board, including on accelerating the exploitation of planetary resources. Social inequity 

Illustrative pathways for digitalisation in the Anthropocene have 
markedly different implications for resilience.



Making the ‘Deliberate for the Good’ scenario a reality:
directed digitalisation for public purpose.

planetary boundaries
- tackling e-waste through circular economy
- energy proportionality test on new digital applications
- natural hazard early warning and impact management

human agency

equity
- regulation of data-based monopolies
- mandated private-to-public data sharing
- investments in digital infrastructure

- empowerment of digital subjects and their data
- digital skills and capabilities 
- democratic governance of digital world


