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Several 2022 reports from government and academic organisations contain the key 
message that sustainable development can be achieved using digital technologies. 
The report ‹Digital Reset› (Digitalization for Sustainability, 2022) calls for using digital 
technologies to reduce greenhouse gas emissions and resource waste in the agricul-
ture, mobility, industry, and energy sectors. The researchers see digitalisation as a 
means to an end for sustainable transformation. Similarly, the report by the Coalition 
for Digital Environmental Sustainability (CODES, 2022), presents an action plan that 
includes impact initiatives to «achieve a sustainable planet in the digital age». The EU 
argues that digital technologies must play a key role in achieving climate neutrality 
in the EU by 2050 (Muench et al., 2022). The authors call for a ‹twin transition›, man-
aging digital and green transitions simultaneously so that they reinforce each other.

ALIGNING DIGITALISATION WITH ENVIRONMENTAL
AND SOCIAL SUSTAINABILITY
Aiming for ‹sustainable digitalisation› and aligning digitalisation more closely with 
environmental and social sustainability means two things. First, the negative effects 
of producing and using digital technology have to be minimised by improving hard-

ware production, reducing energy 
consumption,  decreasing  elec-
tronic waste,  and  avoiding  the 
need  for  frequent  replacement 
of devices altogether. Second, 
the  positive  impact  of  digital 
tech nology must be maximised 
by using it to achieve the goals 
and targets of the United Nations 
Agenda 2030.

ON DIGITAL 
SUSTAINABILITY 
AND DIGITAL 
PUBLIC GOODS
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 In the short term, these two objectives can be accomplished by any type of tech-
nology, independent of intellectual property rights. It does not matter whether a 
company provides a proprietary software product or the software’s source code 
is available under an open source license. It is the resulting software tool or the 
benefits of a data analysis that matter, not the accessibility of the algorithms or the 
openness of the raw data.
 However, decision-makers and sustainability experts, and even digitalisation 
experts, sometimes erroneously forget that, in the long run, it is essential to have 
access to the original source code of an algorithm and to reuse a programme with-
out the need to purchase the relevant software license. Contrary to some beliefs, in 

the long term, intellectual property is crucial. 
Imagine a company developing a system that 
helps a city optimise traffic to reduce green-
house gas emissions. The city that buys the 
services  benefits  from  improved mobil-
ity management and reduced air pollution. 
However, other governments might either 
not be able to afford the licensing costs or 

do not want to be dependent on technology companies. Resultingly, due to intel-
lectual property laws, the positive effect of this proprietary digital technology on 
green transition is limited and important public sector institutions are hindered in 
benefitting from digital transformation.

THE VALUE OF DIGITAL PUBLIC GOODS
The UN recognised the value of openly available digital artefacts for sustainable 
development in the 2020 UN Roadmap for Digital Cooperation (UN Secretary Gen-
eral, 2020). The report points out that ‹digital public goods› are essential in unlocking 
the full potential of digital technologies and data for reaching the Sustainable Devel-
opment Goals (SDGs). The concept of ‹digital public goods› builds on the economic 
understanding of public goods that are non-excludable (everybody has access to 

them) and non-rivalrous (using such goods 
does not decrease the value for others).
 According to the UN, digital public goods 
include open-licensed digital artefacts such 
as open source software, open data, open 
artificial intelligence (AI) models, open stand-
ards, and open content. Additionally, digital 
public goods must also adhere to further 

requirements (Pomerantz and Peek, 2016). The Digital Public Goods Alliance (Digital Pub-
lic Goods Alliance n.d.) has defined nine indicators that determine whether a software 
programme, a data repository, an AI model, or a data standard can be considered a 
digital public good. According to the alliance’s ‹Digital Public Goods Standard› (DPGS, 
Digital Public Goods Alliance, n.d.), a digital public good (1) advances the SDGs, (2) 
uses an approved open license, (3) has clear ownership, (4) is independent of pro-
prietary components, (5) involves good documentation, (6) allows extraction of data, 
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(7) adheres to privacy laws, (8) is aligned with technical standards and best practices, 
and (9) does no harm by design. With this definition, digital public goods have poten-
tial for sustainable development within the public sector.
 Using digital public goods, governments are able to build their own digital public 
infrastructure such as electronic identification (E-ID) or data exchange platforms, 
increasing their digital sovereignty and lowering vendor lock-in (Nordhaug and Harris, 
2021). Within the boundaries of the DPGS criteria, no restrictions exist on how pub-
lic institutions or the private sector may use and advance those goods. The DPGS 
criteria enable government actors, researchers, entrepreneurs, journalists, and cit-
izens to access the technical architecture and reuse existing digital public goods for 
sustainable transformation. For example, the District Health Information System 
(DHIS2) is an open source software used in many developing countries to increase 
efficiency and transparency in the health and education sector. The software sup-
ports several SDGs and is portrayed in the Digital Public Goods Registry as it fulfils 
all the requirements listed above. The researchers developing this platform at the 
University of Oslo have elaborated in detail how this digital technology relates closely 
to the concept of a digital public good (Nicholson et al., 2022). An overview of how DHIS2 
complies with the nine requirements of the DGPS is provided on the website (Digital 
Public Goods Alliance, n.d.). For example, thorough documentation (Indicator 5) is pro-
vided on GitHub in various languages and for various target audiences, including 
medical staff and software developers.

DIGITAL PUBLIC GOODS AND DIGITAL SUSTAINABILITY
New concepts and calls for action in the context of digital public goods are emerg-
ing. For example, the Digital Impact Alliance (2022) launched the Digital Public Goods 
 Charter. It provides recommendations on how organisations should start and maintain 
digital public goods on financial, operational, and communicational levels. Interestingly, 
it picks up aspects of digital public goods that have already been developed in the con-
text of digital sustainability and sustainability research (Stuermer et al., 2017): Funding 
long-term maintenance effort, disseminating knowledge, building a diverse ecosystem, 
and implementing a governance framework to mitigate risks and maximise benefits.
 The concept of ‹digital sustainability› (Stuermer et al., 2017) encompasses three levels 
of interaction: the digital artefact, the surrounding ecosystem, and the implications for 
society and the planet. There are four conditions that must be met for a digital arte-
fact to be named as ‹digitally sustainable›: (1) elaborateness (quality of the software or 
data), (2) transparent structures, (3) semantic data (data is machine-readable including 
metadata), and (4) distributed location. In addition, the individuals and organisations 
producing and using the digital artefacts have to fulfil five additional conditions: (5) 
open licensing regime, (6) shared tacit knowledge, (7) participatory culture, (8) good 
governance, and (9) diversified funding. Finally, the combination of the digital artefact 
and its ecosystem has to (10) contribute to sustainable development.
 That understanding of digital sustainability fits well with the concept of ‹digital pub-
lic goods›: Both advance the SDGs, both require open licenses, and both expect high 
quality and best practices. In addition, the DPGS adds ownership, independence of pro-
prietary components, good documentation, possibility of data extraction, compliance 
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with privacy laws, and no harm by design; digital sustainability adds characteristics 
of a healthy community such as a broad organisation- independent distribution of 
skills and experience, facilitation of participation, and good governance mechanisms.

TOWARDS A COMPREHENSIVE UNDERSTANDING
OF DIGITAL SUSTAINABILITY
Research focusing on a consolidated model of ‹digital sustainability› and ‹digital 
public goods›establishes a coherent framework with the characteristics of both con-
cepts. This framework fulfils the definition of open technologies serving the planet 
and emphasises the benefits of freely available digital artefacts for our society. The 
framework also helps to transfer activities from one type of digital artefact to another. 
For example, the ‹Public Money Public Code› campaign by the Free Software Foun-
dation Europe (n.d.) has inspired many advocates of Free Software to promote the 
campaign in politics. Similarly, Wikimedia Germany is pursuing a campaign to open 
up the educational content of public broadcasting (Wikimedia, 2022). These activities 
support policy-making processes (e.g., in the Swiss parliament) and provide a line of 
thought for political discussion. By joining the features of digital sustainability and 
digital public goods, governmental adoption of those features can be accelerated, 
increasing the benefits of digitalisation for society and the planet.
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The second ‹Bits & Bäume› conference took place in Berlin in 2022. Once again, it 
provided a space for critical tech and sustainability communities to share ideas and 
collaborate towards the common goal of shaping digitalisation to foster sustaina-
bility. This companion book compiles the insights, work, research and opinions of 
more than 65 authors with a ‹Bits & Bäume› background, including practitioners, 
researchers and activists.
 The articles included in this journal demonstrate the progress made in merging 
‹Bits› and ‹Bäume› (Trees) topics since our first publication in 2019 by addressing 
different sub-areas of the intersections between digitalisation and sustainability. 
Encompassing a wide range of topics, the articles delve into pressing challenges such 
as the resource consumption, power implications and democratic governance of 
 digital infrastructures, AI, blockchains, mobile apps, and other software applications, 
as well as the need to address the unsustainable practices and paradigms of e.g., 
the platform economy. Offering not only transparency but also solutions, the journal 
presents practical approaches and concepts related to the necessary transforma-
tion, such as the Computer Science for Future programme. It also contains articles 
commenting on current political developments, such as the EU legislation on sus-
tainability and freedom-related aspects of ICT devices. Further articles highlight the
power of and need for an active civil society, aiming to inspire activism.
 This journal caters for everyone: Are you just getting into the topics around 
Bits & Bäume? Have you been involved in this field for many years, or are you an 
expert in one of the areas touched on here? In this journal you will find both intro-
ductory topics, such as illustrations on the challenges of today’s digitalised society, 
and also advanced topics, such as conceptual and regulatory discussions. Whatever 
your background, we think you’ll enjoy the read, learn something new on the way, 
and get inspired. Ultimately, we are all united by the overarching goal of shaping 
digitalisation as part of a necessary socio-ecological change; one which contributes 
to a sustainable and just society.
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