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A Just Digital framework to ensure
equitable achievement of the
Sustainable Development Goals
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While the technological revolution is accelerating, digital poverty is undermining
the Sustainable Development Goals. This article introduces a justice-oriented
digital framework which considers how fair access to digital capabilities, com-
modities, infrastructure, and governance can reduce global inequality and
advance the SDGs.

The United Nations Sustainable Development Goals (SDGs) are an ambitious global initiative
identifying grand challenges partitioned into 17 goals, each with specific sub-targets. The key to
these goals making a real difference to people’s lives is that they are pursued in an integrated
way, that this pursuit should “Leave No One Behind”. Global support for these goals was a heart-
warming assertion of our valuing of humanity collectively and our shared commitment to acting
together. However, technological advancements in the last years have introduced a significant
threat to their collective achievement, a point reiterated by the UN Secretary-General in 2020;
“Of the SDG’s 17 goals and 169 targets, not a single one is detached from the implications and
potential of digital technology...”!

The digital divide is egregious to the ethos and the reality of achieving the SDGs. More than
four billion people lack access to the internet in emerging economies?. There are shocking
disparities between those who have and those who have no access to the wealth that digital access
brings. In India, 50% of the population has access to the internet even though it is a country with
the second-largest online market. And 66% of Caucasians have access to high-speed internet,
compared to 49% of African Americans®. Control over digital access is power and can be
dangerous. Recent times have seen internet shutdowns by governments or power outages in
Ethiopia, Zimbabwe, Azerbaijan, Iraq, Iran, and Myanmar for political or economic reasons>.
Such shutdowns reduce access to life-saving information, restricting freedom of expression and
association. They make it hard to organize opposition and cost economies billions. Now is the
time for society to reflect on how these forms of digital poverty impact achieving the SDGs,
identifying how the Fourth Industrial Revolution’s technological advancements can ensure that
no one is left behind.

Digital divide and SDG achievement
Developing the digital capabilities necessary to utilize technology meaningfully is essential for
achieving the SDGs. SDG 1 aims to ensure that all men and women, particularly the poor and

T Assisting Living and Learning Institute, Dept. of Psychology, Maynooth University, Kildare, Ireland. 2 Microsoft Education Ireland, Microsoft Place, Ireland.
Mamail: Katriona.osullivan@mu.ie

| (2021)12:6345 | https://doi.org/10.1038/s41467-021-26217-8 | www.nature.com/naturecommunications 1


http://crossmark.crossref.org/dialog/?doi=10.1038/s41467-021-26217-8&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41467-021-26217-8&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41467-021-26217-8&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41467-021-26217-8&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41467-021-26217-8&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41467-021-26217-8&domain=pdf
http://orcid.org/0000-0001-7202-0033
http://orcid.org/0000-0001-7202-0033
http://orcid.org/0000-0001-7202-0033
http://orcid.org/0000-0001-7202-0033
http://orcid.org/0000-0001-7202-0033
mailto:Katriona.osullivan@mu.ie
www.nature.com/naturecommunications
www.nature.com/naturecommunications

COMMENT

the vulnerable, have equal rights to economic resources that
reduce poverty. In recent times we have seen that having the
capacity to navigate the digital world has been central to main-
taining employment, education, and connection*. Through
COVID19, even the wealthiest countries have fallen short in
ensuring that their citizens had the appropriate technologies and
were skilled enough to maintain meaningful engagement in their
everyday lives.

Just as fast as digital access and new and remarkable digital
technologies have accelerated learning and knowledge for many,
the lack of access, commodities, and capabilities leaves behind
many more* This is not only about access to technology but
more fundamentally about people lacking the capabilities to use
technology to engage in modern living. The emerging skills gap is
evidence of this> and the lack of integrated digital systems is
burdening economies, widening the space between the rich and
the poor, and preventing society from achieving SDG 1. Amartya
Sen’s Human Capabilities Approach® states that the human
welfare derived from digital commodities depends not only on
ownership and access but also on what can be done with such
goods. In the context of ensuring we achieve all SDGs, having
access to education (SDG 4), work (SDG 9), health (SDG 3),
wealth (SDG 1), and security (SDG 16), requires society to pro-
vide both digital commodities and the digital capabilities needed
to garner the benefit of the technological revolution.

SDG 9 focuses on building resilient infrastructures, promoting
inclusive and sustainable industrialization, and fostering innovation.
However, we are not equally empowered to engage in modern
society in a way that supports innovation and growth. In less than
20 years, commercial internet has become a requirement for full
participation in society, and the digital economy has become a
digital ecosystem in itself. This ecosystem comprises multiple sta-
keholders, ranging from corporations to governments to NGOs and
international organizations like the United Nations. As there is an
increased dependence on the internet, companies create new ser-
vices to meet these needs, like the Internet of Things, the Cloud, and
machine-to-machine learning’, making accessible digital infra-
structure critical for the achievement of SDG 9.

When considering who has meaningful access to emerging
technologies and developing infrastructures, we begin to see a
new face of inequality emerging. For example, technologies like
AT and blockchain offer vast opportunities to reduce inequalities.
One of the commonly known applications of blockchain is
crypto-currency which has been successfully used as an alter-
native financial sector in emerging economies®. People experi-
encing health disparities have also benefited from it in terms of
gaining safe access to health records, telehealth and reducing the
spread of misinformation about medical treatments and
vaccines®. However, technical know-how is necessary to garner
the full benefit from blockchain.

In low or middle-income countries, there is limited access to
digital infrastructures, which can reduce inequalities. Being
absent from data sets that underpin developing technologies
increases the risk of marginalization. This has been seen in Al
programs that determine sentences for criminals, which are
biased against African Americans!? or motion vision algorithms
that do not work as effectively on darker-skinned people as
lighter-skinned people!!. In both cases, Al algorithms were
developed using data sets with an overrepresentation of light-
skinned people. As it currently stands, there is no SDG dedicated
explicitly to digital systems; only four explicitly reference the
impact that emerging Information Communication Technology
(SDGs 4, 5, 9, 17) can have on inequality and the broader
achievement of the SDGs!2. The European Commission has
highlighted this point, warning that while growth in AI, block-
chain and digitalization has the potential to advance society, it

also risks perpetuating historical inequalities in society, particu-
larly where there are data gaps along the lines of class, gender, rac,
or ethnic lines!3.

Access to digital technologies also facilitates financial inclusion,
mobile banking, microcredits, remittances, and increases market
access!4. These significantly contribute to alleviating poverty by
highlighting the needs of vulnerable groups using real-time
analytics and data. Simultaneously, digital systems allow vulner-
able populations to partner with and co-create solutions with a
wide range of stakeholders. Digital finance, e-commerce, and
ethical e-governance innovations are increasing access to infor-
mation and services. For example, China is seeing a decrease in
the rural-urban divide due to using e-governance to increase
access to health, education, and non-agricultural income-gen-
erating opportunities in rural areas!2. In Bangladesh, iFarmer, a
digital crowdfunding platform, gives rural women cattle farmers
more access to markets by allowing investors to offer them
capital!2. Meanwhile, Rohingya refugees are creating livelihoods
in Cox Bazaar using the e-commerce platform ekShop Shoron!2.

While digital skills are named in SDG 4, as a target that seeks
to increase the number of people with relevant skills for
employment’. These indicators only focus on relevant skills,
ignoring the commodities and infrastructures which impact their
development and use. And reflection upon their growth is based
solely on self-reported information of countries, with analysis
showing perpetuation of inequalities through skewed data sets
and reporting biases across gender groups, with women under
and men overreporting!>.

The Just Digital framework

To address the rapidly changing world and the increasing role of
the digital realm in everyday lives, we propose the Just Digital
ethical framework to help progress the SDG 2030 Agenda. Just
Digital has identified four target areas with associated indicators,
which can be used to sense check how they affect the achievement
of the SDGs and how they can facilitate future success. The target
areas are implicated in all SDGs to varying extents; they include
equity, education, employment, and engagement. The framework
proposes that there are four interrelated digital concepts that, if
prioritized and supported across all of society, will ensure success
in the targeted areas, and equitable achievement of the SDGs. The
digital four concepts include;

1. Digital Infrastructure—a working communications system
that allows everyone to get online and access work, school,
and life remotely and equally. This positively impacts
economic and social outcomes through access to modern
work and education and representation in data algorithms
in development.

2. Digital Capabilities—an education system that provides
everyone with the capacity to navigate the digital world and
to engage in education, the economy, and the social world.
This should include all of society, especially those who are
on the margins, and it should be an expectation for life-long
learning—of continuing personal development.

3. Digital Commodities—providing access to the hardware
needed to engage in a basic standard of living.

4. Digital Governance—an ecosystem that supports the
integration of digital technologies into daily living, ensuring
that there are national policies which are integrated, which
protect citizens’ rights, which upholds confidentiality, and
which are imbued with ethical safeguards and security, not
just regarding individuals but also our responsibility to
others, through digital social inclusion. This governance
should also consider the ethics of data infrastructure and
ownership.
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Table 1 provides an outline of how the Just Digital framework
weaves across existing targets for other SDGs and supports the
achievement of the four target areas, which are at the core of the
17 SDGs. Target area one, equity, is implicated in several SDGs,
including SDG 9 that targets innovation and SDG 10, which
focuses on reducing inequalities. The first cell in Table 1 high-
lights the ways in which working digital infrastructures can
reduce inequities across several of the SDGs. This translates into
supporting the achievement of SDG 10, reducing inequalities, and
SDG 9, increased innovation. Using examples related to SDG 10,
we see that in developing countries, the lack of good digital
infrastructure results in minority groups being absent from data
sets, which underpin developing technologies. This perpetuates
inequalities through the production of biased AI systems. By
setting specific targets to ensure digital infrastructures are in place
across all of society, we decrease the risk of inequities; by
increasing access to digital infrastructures, we can ensure that
light- AND dark-skinned people are included in emerging AI'?,
which support the achievement of SDG 10. This is one of many
ways in which the Just Digital framework can be utilized to reflect
upon how digital advances can progress the SDGs core targets.

The Just Digital framework has the potential to buffer against
the socially corrosive effects of inequitable achievement of the
SDGs, which is currently leaving behind and oppressing
the disconnected. The framework provides a new way to consider
the achievement of the SDGs. It provides a lens to consider how
the digital revolution can ensure the ethical achievement of these
goals. Table 1 has taken four target areas identified through
analysis of the SDGs, and established key areas where the four
interrelated digital concepts can ensure that the SDG 2030
Agenda is on track, and that it is taking into consideration the
digital revolution. Just Digital is a starting point; it is a justice-
orientated, ethical framework, which can help society to reflect on
how and why digital is being used, and what the likely con-
sequences of its use are for society. Such reflection will ensure
digital poverty is reduced, and help to ensure that the SDGs are
harnessing the value of the technological revolution!®17.
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