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Stefana Broadbent

2. Integrating feminist
theories into design:
the case of participatory 
Artificial Intelligence

In an effort to address the climate crisis that is transforming our world, 
social science disciplines are engaged in a systematic scrutiny of the 
economic and social models that have so rapidly led to the current 
environmental degradation. Among the analytic frameworks being 
deployed, feminist theories are providing a longstanding tradition of 
critical analysis of the dynamics of power, exploitation and dualistic 
thinking. These concepts are particularly relevant when wanting to 
understand the common roots underlying the exploitation of natural 
resources and social and gender inequality. The urgency of adopt-
ing a renewed perspective on society calls for both theoretical and 
practical approaches, and the solutions which take into account 
the gender dimension are increasingly seen as a fruitful avenue to 
address both the expressions of structural inequality and of natural 
resource depletion. Starting from this objective, recent eco-feminist 
theories propose an alternative framing of resource management and 
conservation as an integrative ecology of just economies within living 
worlds. Eco-feminist proposals for climate justice and environmental 
preservation are based on local, decentralized, pluralistic economic 
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and social models that are inclusive, just and potentially regenerative.
Feminist systemic models of environmental and social response to 
the crisis offer the field of design a set of ideas that can well fit into 
the traditions of participation and social innovation. Feminist design is 
emerging as an alternative voice that can bring together the different 
streams of design for social justice, environmentalism, policy, and 
postcolonialism. In 2024, for instance, two books have been published 
exploring the potential intersection between design and feminism, 
Feminist Designer: on the Personal and the Political in Design, an edit-
ed volume by Alison Place (2023), which collects the writings of more 
than fourty designers to examine how to innovate the design process; 
and Designing Gender: a feminist toolkit by Elsie Baker (2023), which 
explores design projects which challenge gender inequality. The 
focus of both books is not on the role of women in design, but how 
feminist theories can inform design processes and projects.

The integration of machine learning and artificial intelligence in 
most domains where design operates, make them a central locus 
of reflection for designers and may offer the opportunity to use the 
eco-feminist lens to expand the boundaries of intervention. 
Feminist perspectives on AI are raising the issues of material and 
labour exploitation in the production of AI systems, and discrimination 
and victimisation in the consequences of their application (Eubanks, 
2018). While AI is being hailed as a potential avenue for addressing 
the climate crisis, feminist scholars are joining their voices to those of 
other critics who are raising concerns about the devastating material 
costs in terms of energy and water consumption involved in running 
these systems (Crawford, 2021); on the indiscriminate appropriation 
of data produced by humans for private profit (Couldry and Mejas, 
2019) and the risks of profound injustice in the application of algorith-
mic models in decision-making processes that concern people’s lives 
(Hildebrandt, 2021).

Viewed from any perspective, AI technologies in their current 
mode of development seem to be predicated and entrenched in a log-
ic of exploitation, and as eco-feminist scholars argue, are the product 
of a worldview in which extraction of value can come at the expense 
of certain natural categories. However, alternative approaches are 
emerging which centre on ideas of participatory AI, democratic AI and 
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distributed AI. These are all attempts to bring AI into spaces of public 
governance and democratic values, and to anchor the impact of 
potential benefits emerging from these technologies to the construc-
tion of common goods. They also are directions that fully resonate 
with social innovation models while offering frameworks that would 
allow practices to progress towards more systemic transformations.

2.1 Feminist theories and eco-feminisms
Eco-feminism lies at the intersection between two primary political 
movements of the late 20th and early 21st centuries: feminism and 
environmentalism. Eco-feminist theories strive to expose the inter-
dependence of social inequalities and environmental consequences, 
and conversely the effect of environmental degradation on the 
increase of marginalisation (Warren, 1997). The eco-feminist critique 
(Gaard, 2010) bases itself on viewing global capitalism as a patriarchal 
structure based on the exploitation of, not only women, but of the 
colonised, the poor and the non-human environment (fauna, flora, 
and ecosystems in general). The growth in global capitalism, begin-
ning with the Industrial Revolution and massively expanded after the 
Second World War, has brought about huge technological, economic, 
and scientific advancements, but is inextricably entrenched in the 
unprecedented abuse of nature and peoples. The feminist perspec-
tive points out the western dualistic models of rationality that distin-
guish men from nature (Plumwood, 1993) and attributes a hierarchy 
of domination and subordination to each of them, as a root cause. 
Within this worldview, nature is considered irrational, unpredictable, 
potentially hostile (all categories attributed equally to women, who 
are seen as being closer to nature) and therefore requiring to be 
dominated and controlled through rationality which is defined as 
a superior category of thought. In this context, to be classified as 
nature means to be defined as a passive resource, a background 
with limited agency, available to be used and moulded, and naturally 
supposed to be dominated.

In the feminist critique, the step from considering everything in 
nature inferior and needing to be controlled, to exploitation and ex-
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tractivism, has led to economic models that are extremely destructive 
for the environment and unjust for women and minorities. According 
to Jessica Weir (2009), thinking hyper-separation «places humans 
in a relation of mastery with respect to earth others and limits their 
capacity to respond to ecological devastation. Humankind loses the 
ability to empathise and see the non-human sphere in ethical terms». 
The realm of nature in other words, becomes an unlimited resource 
and a receptacle for waste. Thus, in this analysis, the current capi-
talist economic system is based on the extraction of resources, be 
they in the natural or the social world, with little or no reciprocity. The 
exploitation includes not only the existing natural resources such 
as minerals, oil, water, land, but also the control of future resources 
through the managed reproduction of fauna and flora to serve eco-
nomic purposes, and more recently, human experiences through the 
collection of data.

2.2 Critical theories of data and AI
From the vantage point of feminism, but also of science and technol-
ogy studies, systematic analyses on data and artificial intelligence 
have emerged that raise serious concerns as to the implications of 
the current frameworks within which large AI systems are being de-
veloped, namely: extreme centralisation, private ownership, deregula-
tion, and appropriation of resources be they natural or social. 
These are the same concerns, incidentally, that underlie the regulato-
ry efforts in the EU and US (Halim and Gasser, 2024). 
To describe such economic models, Couldry and Meijas (2019) have 
coined the term colonialist machine learning. Kate Crawford (2021) 
has pointed out the materiality of the extractivist model underlying AI 
development; Timnit Gebru (2021) has criticised the significant biases 
in data models; and Eubanks (2018) provides some damning examples 
of the injustice arising from the application of its models to vulnerable 
populations.

The two books by  Couldry and Mejias (2019 and 2024) make the 
strong claim that the extraction of data from peoples’ online activity 
by companies working in the digital industries, is a direct continuation 
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of colonialism and the exploitation of natural resources by colonising 
economies in previous centuries. Their argument is not metaphori-
cal, they insist that data exploitation, as appropriation of human life 
through data, is a new form of exploitation. They show that digital 
platforms in all domains from work to leisure health and education, 
capture and translate our lives into data, and then extract information 
that is fed into enterprises which then sell it back to us. This dispos-
session of human experience happens because these human fea-
tures are just there, free to be taken, devalued, exactly like indigenous 
land was just there to be claimed. Critique of data grabbing has been 
voiced by many other commentators of digital economy (Zuboff, 2018; 
O’Neil, 2017; Acemoglu, 2021; Mazzucato et al., 2022; Broadbent et al., 
2024) and is the current object of lawsuits and regulatory efforts such 
as the EU AI Act of 2024.

Kate Crawford (2021) on the other hand, starts by reminding us of 
the materiality of digital economies. Our digital services are made of 
cables, devices, server farms, all of which are made of minerals that 
must be mined, plastics that are difficult to recycle, and all of which 
require vast amounts of energy and water to run (Cara, 2022). Current 
numbers show that there are 4 billion devices in the world, 1.4 million 
km of underwater cables, and 8000 data centres. The materiality 
of the digital ecosystem raises the well-known issues of resource 
depletion, pollution, and carbon production. The CO2 impact of digital 
services is currently estimated at 2.1% to 3.9% of overall emissions 
(Freitag et al., 2021), which is higher than the airline industry. AI is ex-
pected in its current form to increase these numbers even more and 
have a devastating impact on climate change by contributing to the 
transformation of the soil through mining, the pollution of fresh water, 
and the burning of fossil fuel for energy production.

Moving to issues of labour, digital services and AI rely on hundreds 
of thousands of low-wage workers, usually in emerging economies, to 
moderate content (Casilli, 2019), train machine-learning algorithms, 
correct and improve outputs from systems and maintain the infra-
structure. The labour laws that regulate these jobs are under consid-
erable scrutiny as the level of precariousness is exceedingly high.

Finally, in the list of issues that digital services and AI, in particu-
lar, are raising, is the question of bias and injustice. There is a vast 
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amount of literature on the biases that are inbred in the databases 
and data sources used by large machine learning systems (Gebru, 
2021; O’Neil, 2017; Acemoglu, 2021), which has shown the conse-
quences of skewed sampling and underrepresentation of some popu-
lations. Eubanks, 2018 has given a chilling account of the biases inbuilt 
into the algorithms and the real-life consequences that predictive 
systems can bring about with weighing variables or performing step-
wise model selection on datasets. The Feminist Generative AI Lab, 
started by the Convergence program AI, Data & Digitalisation and led 
by Sara Colombo at TU Delft, is also challenging standard practices in 
data science, which can perpetuate and reinforce existing biases and 
power imbalances.

The growing field of feminist critique of AI (Wajman, 2021; Browne 
et al., 2023; Noble, 2018; Nissenbaum, 2021), highlights many of the 
same issues that have been raised in analysing the social and ecologi-
cal consequences of traditional industries. The centralsation of pro-
duction, distribution and governance which characterises the energy 
industries, for instance, defies principles of social justice by reducing 
participation in the decision-making processes, the distribution of 
benefits and costs and representation of the people and entities con-
cerned. In the field of machine learning, Browne (2023) exposes the 
structural injustice of predictive systems that are left in the hands 
of private ownership, and the limitations of a traditional regulatory 
approach which focusses on liability limitation. Browne pushes for 
a new form of public body with citizen representation capable of 
bringing to the table the contextual and underlying dynamics of 
structural injustice.

On substantive questions such as how personal data ought to 
be collected and how its use be governed, or how much analysis 
should be done on the biased outcomes of algorithms before their 
assessments and predictions become the bases of policy, or how 
ought the Government to plan to counter the socio-economic 
effects of automation of certain labour market tasks, it is highly 
likely that a group of citizens would draw substantially different 
conclusions to those of industry experts or politicians. I argue 
that this is the key to creating a very different sort of public-body 
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approach to AI-generated structural injustice than the models we 
currently have in play (Browne, 2023, p. 365).

The damning analysis of the ecological impact of AI technology 
exposed by eco-feminist and climate activists (Crawford, 2021; Cara, 
2022; Monserrate, 2022) pushes the question of civic control and 
participation in the development of these technologies also in the 
realm of governing the infrastructures that enable them. One such 
example is the requirements of the huge server farms where compu-
tations are executed. Their consumption of energy and fresh water 
are so impactful on the localities where they are implanted, that local 
governance is paramount to avoid an unfair distribution of resources 
between citizens and digital companies. In communities where 30% 
of the energy and water risks being directed to the data centres, the 
decision can only be collective and democratic.

Considering all the complex issues mentioned above, there is an 
emerging consensus that participatory AI is the only way to avoid 
the perpetuation of the structural problems of the economic models 
of the last 50 years, potentially at a far greater scale given the 
expected impact of machine learning technology on society and the 
environment.

2.3 Designing participatory AI
In recent years Nesta’s Centre for Collective Intelligence has started 
analysing and funding projects that attempt to integrate collective in-
telligence and machines. Crowdsourcing information and knowledge, 
as has been done by the most successful examples of collectively 
created knowledge commons such as Wikipedia, OpenStreetMap and 
Linux, is a complex endeavour that requires content and governance 
models to be managed. On the other hand, citizen platforms such 
as Decidim (deployed in Barcelona, Reykjavik, Helsinki etc.) to col-
lect opinions and suggestions; the participatory budgeting systems 
tested in many EU cities, or the wide consultations such as the EU 
Conference for the Future of Europe, have produced vast quantities 
of citizen-generated content that have been costly to analyse and 
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synthesise. The scientific projects such as Zooniverse, which have 
been a reference in the field of citizen science, have also hit some 
hurdles in maintaining the commitment and participation of their 
volunteers, as have the patient groups that harness knowledge from 
its members (Broadbent, 2014; Nesta, 2015).

Nesta has therefore started looking at ways to integrate AI sys-
tems in collective intelligence projects and has contributed to the 
funding of some initiatives that attempt to see collectives designing 
machine learning systems to improve their work (Nesta, 2021).

One of these projects is Sepsis Watch from the Duke Institute for 
Health Innovation, a sepsis detection and management platform that 
uses deep learning to predict the likelihood of a patient developing 
sepsis. The Sepsis Watch model was trained to identify cases based 
on dozens of variables. Its training data consisted of 50,000 patient 
records with more than 32 million data points. It was successfully 
integrated into hospital operations, with data flowing from electronic 
patient records and alerts being incorporated into physicians’ work-
flows. The original proposal to develop an AI-based solution was driv-
en by a team of frontline doctors. The team included implementation 
experts, machine learning experts, and clinical experts. Participatory 
design was used to improve the accuracy and appropriateness of the 
technology solution and importantly, to retain agency and control of 
decision-making for clinical staff.

The first twelve months of the project were used to establish 
the team, characterise the problem, and start designing the data 
pipeline and work- flow for the model. First of all, clinical experts 
curated the local datasets and selected the parameters that the 
model was trained on. After this, the teams dedicated one year 
to developing the AI system, and integrating it into a user-facing 
platform which became Sepsis Watch. After a model was created, 
clinicians evaluated the performance of the model based on known 
cases of sepsis, which led to further fine-tuning. Together with 
nurses, the clinical experts also reviewed multiple versions 
of the user interface for the tool (Nesta, 2021).
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Another participatory model of AI development that Nesta describes 
(2021) is a project in the Mazvihwa Communal Area, Zimbabwe, where 
land management problems were arising from woodland grazing areas 
being transformed in cropland. The Muande Trust, a local community 
research organisation, helped develop the Zimbabwe Agro-Pastoral 
Management Model to explore potential systemic behaviours under 
a variety of rainfall variation scenarios and combinations of manage-
ment interventions. Using participatory modelling, local stakeholders 
helped define the parameters and data to be used by the model and 
examined the impact of different types of interventions through simu-
lations. The model visualised different actions and impacts which led to 
question some land management practices and led to policy changes 
that allowed the reuse of fallow fields for farming (Eitzel et al., 2020).

As in the case of Sepsis Watch, the crucial element of participation 
was in the definition of the model itself and in particular in the balance 
given to persistence over time rather than average annual harvest.

We defined persistence as a set minimum amount of cows, 
woodland, and harvest at the end of every model year; we calculat-
ed average annualized harvest by dividing total accumulated har-
vest by the number of years before the modelled system dropped 
below any of the persistence thresholds (if it did so). Average 
annualized harvest was therefore a shorter-term measure of sus-
tainability: a particular run could maximize harvest at the expense 
of livestock numbers or woodland biomass and only last a few 
years but with potentially excellent harvest, resulting in a value 
of “not persistent” and a high annual harvest for that run. 
In contrast, persistence was a longer-term measure of sustainabil-
ity: a model run might last all 60 calendar years with cows, crops, 
and woodland above the persistence thresholds, while the average 
harvest over that time might be correspondingly lower (represent-
ing a classic resilience trade-off). From a climate adaptation sov-
ereignty perspective, the people of Mazvihwa should define their 
own persistence thresholds: what constitutes “enough” harvest, 
cows, or woodland for a village the size of Mudhomori (approxi-
mately 100 households in 2013). (Eitzel et al., 2020, p. 7).
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These brief examples show that it is possible within complex AI sys-
tems to envisage design processes where stakeholders govern the 
definition of goals, of data and algorithms (by defining and weighing 
the significant variables), and the testing and evaluation of the out-
comes. In both cases local distributed participatory models drove the 
technology to produce benefits for the community concerned.

While participatory models of technology development are cer-
tainly not new, the complex and opaque nature of machine learning 
technology raises new challenges in terms of enabling greater control 
by multiple stakeholders. The Collective Intelligence Project, an 
organisation which aims to create better and more collectively-intelli-
gent models of governing transformative technologies such as AI, has 
proposed a framework for Democratic AI. At the core of the approach 
is the idea that it is possible to develop more processes for public in-
put into AI systems and manage the collective governance of training 
data to improve the data supply chain, including opt-out and trans-
parency processes. A governance model that is squarely in the hands 
of stakeholders and the public is presented as a way of ensuring that 
infrastructures, design and implementation, impacts and oversight 
are in the public domain. This approach not only shifts the control 
of the technology but also promotes it for projects of public interest. 
The issues related to the environmental impact of such technologies 
are therefore subsumed within a strategy of public good. It is possible 
to imagine, as proposed by legislators and technologists, that choices 
of deployment would be made, also taking into consideration their 
environmental effects.

2.4 Conclusions
The longstanding tradition of human-centred and participatory 
design has been a first step towards integrating the worldviews of 
people involved in transformations of their physical or social environ-
ments. The feminist perspective adds a layer that is often missing in 
human-centred approaches – the issue of power and environmen-
tal degradation. While this question is set in the broad context of 
structural injustice, it does lead to pushing the boundaries of partici-
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pation beyond individual agency and the ability to carry out goals and 
intentions. Formulating an innovative approach to AI development 
that transfers the control of data, development implementation and 
infrastructure in the public realm, is a way of extending participatory 
approaches to encompass a more significant control over resources. 
The model of decentralised, localised, just and pluralistic forms of 
management proposed by feminist theories can constitute a roadmap 
for expanding the scope of participatory design. Embedding design in 
the work of defining ownership, governance, monitoring and legis-
lation as well as the structures of interaction between the different 
actors, means embracing systemic transformations.
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The volume presents a series of studies and reflections on 
how design is approaching the transition towards more uncertain 
futures. Starting from a shared understanding that we are facing 
radical transformations of our physical and social world, 
all the authors embrace a systemic perspective to position 
the role of design in addressing these challenges. 
The chapters present novel ways of integrating new disciplines 
such as data analysis, artificial intelligence, neurosciences 
into practice and theory and explore the extension of design 
processes to develop new frameworks for tackling major 
societal and environmental changes. 
One of the main conclusions of the book is that the complexity 
of the challenges, and the systemic approaches needed 
to address them, mean that the efforts can only be collective 
and multidisciplinary. No single project or single design group 
can take on board the range of transformations, collectively, 
however, each project can contribute to creating elements 
which become components of innovation that in turn can be 
mobilised by other systems.
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