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1: Introduction

The purpose of this report is to share lessons from an international research workshop dedicated to post-
automation. Twenty-seven researchers from eleven different countries in Africa, Asia, Latin America and Europe,
met at the Science Policy Research Unit at Sussex University on 11-13 September 2019, where we discussed
empirical research papers and explored post-automation in group activities. We write this report primarily for
researchers, but also for activists and policy advisors looking for more imaginative approaches to governing
technology, work and sustainability in society, compared to those dominant agendas adapting automatically to the
interests behind automation.

The report is structured as follows. Section two introduces the workshop topic and papers presented, and which
leads into two related areas that became a focus for discussion. First, some challenges in the foundations, and which



patterns amidst these diverse alternatives that could inform a more general conceptualisation of technology

that enhances rather than excludes human creativity, which opens up democratic participation in technology,

and in which care for more environmentally sustainable and socially equitable developments are basic design
features? We wanted to know, what are the contours of post-automation societies, in which citizens play a more
constructive rather than adaptive role in the development of its technology?

Workshop participants were invited to bring examples whose open-ended possibilities appeared suggestive for a
post-automation proposition (see table 1). We shared and discussed analysis from the worlds of labour relations
and citizen rights, platform co-operatives and peer production, citizen sensing and data sovereignty, decentralised
manufacture and commons-based economy, and grassroots digital urbanism. Each example highlighted the
social shaping of digital technologies, and drew analytical attention to strategies for building technologies more
democratically. Where automation theory presumes social adaptation to technology, post-automation insists upon
its social construction.

What is gained by bringing apparently disparate initiatives into dialogue? What we learnt was:

= Social adaptation to automation misrepresents the nature of technology, appears inadequate to the task of
sustainable human ourishing, and ignores a rich variety of more promising sociotechnical developments
(section 3);

= Post-automation draws attention to the realities of more constructive, sociotechnical approaches to
technology, and it usefully highlights the plurality of adaptable sociotechnical alternatives in circulation
(section 4);

= Considering that plurality as experimental prototypes in future possibilities is helpful for public debates,
because it enables identi cation of cross-cutting themes that can inform strategic activism, business strategy
and public policy (section 5 and 6);

= The cross-cutting themes need much greater attention and work, especially in the formation of new

institutions for post-automation (section 7).

3: The social adaptation challenge in automation theory

The observation that technologies are socially shaped, and that the ‘sociotechnical’ results feedback to shape
societies, in turn, is nothing new (Matthewman, 2011). Yet the point appears neglected in public and policy
discourse towards automation projects like Industry 4.0 and the Smart City. Automation theory takes as axiomatic
imperatives for technology development linked to labour productivity, managerial control, and capital accumulation.
These axioms have a very strong hold in societies, politically and economically. But its grip is troubled by
intersecting crises in ecology, economy, and society. These axioms feed anxieties about automation, and prompt
debates about alternative approaches to digital technology.

Automation theory usually de nes technology in functional terms:
“[Automation] is a concept through which a machine-system is caused to operate with maximum eﬁ ciency by means

of adequate measurement, observation, and control of its behaviour. It involves a detailed and continuous knowledge
of the functioning of the system, so that the best corrective actions can be applied immediately they become



6

What does post-automation mean for you right now? Adrian Smith (University of Sussex) and Mariano
Fressoli (Fundacion Cenit)

Expanding Industry 4.0: Social science approaches to  Christopher Foster and Claire Hoolohan (University of
studies of technology change Manchester)
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Meet Your personal cobot: Will it change you? Can you Tudor B. lonescu (Vienna Technical University)
resist it?

Facing the transition: Visions around Industry 4.0 from  Raul Tabarés Gutiérrez (Fundacion Tecnalia Research &

makers and manufacturers Innovation)

Fairwork and the gig economy: Seeking decent work Richard Heeks (University of Manchester), Mark

standards for South African platform workers Graham (University of Oxford), Paul Mungai (Fairwork)),
Jean-Paul Van Belle (University of Cape Town) & Jamie
Woodcock (University of Oxford)

Post automation possibilities Facilitated by Ann Light (University of Sussex and
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Post-Automation: an alternative to post-con ict in
Colombia

The emergence of digitalised small-scale production
networks in the global South: a case study of Vietham

Are makers the new ‘alternative’? Evidence from

Belén Albornoz (FLACSO-Quito), Ménica Bustamente
and Javier Jimenez (Universidad de Los Andes)

Ryo Zeo-Sindy (University of Manchester)
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Indeed, if we recall some of the dif culties in bringing about the workerless, exible factories envisaged in earlier



these technologies and adapting them to social visions for human creativity, digni ed work, and sustainable
development.

It should be clear by now that post-automation is not proposed as a successive phase after automation has
become all-pervasive (Smith, 2014b). Rather, post-automation is about the subversion of technologies that appear
foundational to automation theory, and appropriating them for different social purposes, on less functionalist
terms. Post-automation looks to a more open horizon based in democratic and sustainable relations with
technology, and that thereby develops socially useful purposes in human-centred not human-excluding ways. The
‘bland ambition’ behind automation technologies is unsettled by more imaginative explorations (Bassett, Kember
and O’Riordan, 2020).

Thus, post-automation proposes going beyond automation theory in the following senses:

= Post- because automation theory is challenged by growing social pressures for digni ed work, sustainability,
democracy, and local values and traditions.

= Post- because some groups are already appropriating technologies into non-industrial and new-industrial
spaces beyond conventional circuits and logics of production and consumption.

= Post- because these groups seek to recon gure these technologies according to social relations appropriate
to plural histories, aspirations, and geographies.

= Post- because the technologies appropriated have genealogies including automation, and whose subversion
today echoes human-centred alternatives proposed by workers in earlier struggles.

= Post- because new concepts and theory are required that engages critically and constructively with these
developments and their future possibilities.

5: Workshop explorations in post-automation

The workshop interrogated some of the technological turnarounds in post-automation: from relations in human-
displacing and human-disciplining automation, through to the creative experiments and prototypes for post-
automation today. We shared and discussed empirical research papers, and we participated in group activities.
The preceding sections were informed by these contributions, and illustrate the breadth of issues arising. The
intention in this section is to give readers a little more of a avour of particular discussions (see the Annexes for
more details).

Some papers interrogated the challenges in adapting to automation (section three). We debated the discourse
of industry 4.0, and thought about the human relations beneath the automations presumed in that discourse.
The absence of questions of social justice and environmental sustainability in the Industry 4.0 discourse were
noted and debated, such in relation to operatives turned into robots, in highly-controlled and disciplining work
environments. We considered whether social justice and sustainability might be incorporated into a reformed
discourse for, say, industry 4.2 (!), with claims for ecological modernisation, and participatory/liberating cyber-
physical systems (e.g. FALC advocacy). Others argued that the foundations of Industry 4.0 were irredeemably
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digital technologies streamlining urban management, the con guration of sensors and platforms by citizens in this
case study heightened demand for old-fashioned community development.

The way data collection is situated and what it intends to mobilise became apparent in the second sensor paper
also. Here small-scale farmers were provided with digital technologies for monitoring soil qualities. The intent
was simultaneously to interrelate this ne-grained data with satellite data, whilst also supporting small-scale,
sustainable agricultural practices. However, addressing each required a different approach to data collection and
communication technology. The former emphasised the validity of farmer-generated data for input into wider-scale
monitoring systems. The latter was more interested in how data generation as a locally-collaborative practice
facilitated the mobilisation of other regenerative farming practices, by building up communities and learning
networks. Such differences emphasise the importance of being open and re exive towards the social relations
being sought and prioritised through technological experimentation, which is central to post-automation.

Whilst workshop contributions demonstrated some methods useful for tracing post-automation at different scales,
from ethnographic studies to discourse analysis to participatory-action research, amongst others, additional
methods are needed for mapping and characterising post-automation across scales, networks and spaces. Absent
in the workshop was attention to differences in post-automation in different sectors, and how sector distinctions
might transform. So, for example, bringing platform cooperatives into play in the energy sector compared to the
mobility or food sector, and new intersections between them.

A major theme in our group activities was the relationship between the post-automation proposition and the
en7 Tms sor paper
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as the cultivation of agency amongst marginalised groups to challenge such power, then what are the different
dimensions to democratic struggle in post-automation? How are power relations unsettled beyond participation, in
more conventional technology appraisal and investment institutions? What forms of social mobilisation open up

most decisively to post-automation?

6.3 Human capabilities

Post-automation has implications for how we regard skills, work and learning. Post-automation is interested in
expanding human capabilities (O’Donovan and Smith, 2020). Workshop examples illustrated how this works
through processes that cultivate communities of practice in both digital and physical environments. Post-
automation recasts in a new light the importance of tacit knowledge and situated knowledge in relation to the
codi ed knowledges emphasised in digital technology. Developing new ways of learning and facilitating collective
organisational capacities in post-automation will consequently be indispensable. What kinds of care practices
will be required in post-automation scenarios based, for example, in relations of repair and longevity in digital
infrastructures? And what about human capabilities in digital sociotechnical con gurations respecting minimal
resource use and contamination? Where are such capabilities being cultivated, and how are they recognised and

valued?

6.4 New imaginaries for technology in society

Industrial societies usually associate technology with economic development, and human wellbeing with
employment. However, with automation unsettling these ideas and presenting a future where the status of
employment and production of value is set to change, post-automation provides a space to re-imagine alternatives
to what technologically-mediated human activity means in terms of creativity, social responsibility, wellbeing, and
the creation of value. How do people relate to the things they produce in post-automation societies, and how do
people relate to one another? How can post-automation be further developed as a sociotechnical imaginary that
is able to mobilise notions of shared wellbeing and sustainable development? What does work feel like in these
futures? How can one reasonably build out imaginatively from speci c initiatives, such as those presented at the

workshop, and thereby inform more general visions for post-automation?

6.5 Enabling institutions and institutional change

While it is possible for groups to experiment in marginal spaces conducive to doing digital differently, ultimately, if
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Annex 1: Paper presentations and discussion
DAY 1

1. Christopher Foster & Claire Hoolohan - Expanding Industry 4.0: Social science approaches to
studies of technology change

The paper explores the foundations of concept ‘Industry 4.0’, the methods used to explore this phenomenon
and its potential outcomes by using social sciences approaches to move towards more critical perspectives
about technological change. The paper raises a set of interesting questions that challenge conventional debates
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The following issues were raised after the presentation:

Reactivation of cultural phenomenon
Automation can be seen simply as a phenomenon that becomes more perfectly completed at each time, re ecting
itself in the evolution of technology. But what seems to happen is a repetition in different models of how society
sees machines resembling humans: rst cybernetics then machine learning.

Real anxieties regarding job displacement
Some of the anxieties, although cyclical, happened to take place and have real consequences at each time. What
differs previous anxieties from current ones is that then it was not very clear what type of changes would occur,
while now there is a more supported view that the transformations are not necessarily quantitative, but qualitative.

Con icting views on the impact of automation
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DAY 2

1. Raiil Tabarés Gutiérrez - Facing the transition: Visions around Industry 4.0 from makers and
manufacturers

There were funded collaborative partnerships between makers and manufactures aimed at accelerating the
development of open source prototypes. From interviewing the actors involved in this collaboration the author
collected insights about motivations, visions and how they perceive the factory of the future and the road to
Industry 4.0. Clear differences were noted due to the remoteness in society. While makers were led by producing
positive social impacts and detected the transition towards industry digitisation as an opportunity to introduce
creativity, openness, sharing and sustainability in the production, manufactures perceived innovation as a tool

to compete and were sceptical about the feasibility of digitisation. Nevertheless, the author argues that industry
digitisation could be used to transfer grassroots’ values to the manufacturing sector, yet not before a signi cant
policy agenda.

The following issues were raised after the presentation:

Human agency versus automation
New technologies can be used both to save human labour and to deal with labour negotiation (by displacing jobs).

Contacting and bringing together different actors
The author acknowledges the dif culties in putting together a language to conciliate the interest of both actors.
It was more dif cult to engage manufactures than makers in the partnerships. Very often they were not aware of
what makerspaces represent. Identifying common values between them could represent a way to construct further
connections.

2. Richard Heeks, Mark Graham, Paul Mungai, Jean-Paul Van Belle & Jamie Woodcock - Fairwork and
the Gig Economy: Seeking Decent Work Standards for South African Platform Workers

The paper focuses on the relation between digital platforms and the future of work (speci cally the gig
work). It re ects on the fact that standards about decent work need to be adjusted when it comes to digital
platforms. Based on a study of the attitudes of 70 workers across 11 digital platforms, the study elaborates
a rating instrument based on ve principles (fair play, fair conditions, fair contracts, fair management and fair
representation) to promote the adherence of digital platforms to decent work standards.

The following issues were raised after the presentation:

Tensions between traditional workers and gig-workers
The gig-work might cause con icts between traditional workers and those who are enabled by digital platforms.
There seems to be a trade-off in the introduction of the gig-economy: while it expands work opportunities and
provides more exibility for workers, it diminishes the ability to capture the workforce in other more conventional
sectors.

Can we equate the gig-work with informal work?
The nature of the work carried out through these platforms might, to some extent, equate informal work conditions
in the Global South. In that regard, should we reconsider our perceptions about regulation since these platforms
are enablers for a constant seek for income in a similar way as informal work do? The authors argued in the
discussion that while informal jobs are not often a choice (i.e. it is the consequence of lack of options), working
with these platforms is (in terms of preferences related to income and exibility). However, by working around
three leverage points (creating regulation, rating the platforms and consumer preferences), more fair conditions for
these workers can be created.

Traceability, individual trajectories and the advantages of being a local
Where are the workers coming from? Some of the Uber drivers were truck drivers in the past, and their decision
to become ‘independent workers’ was made based on personal reasons (e.g. expending more times with their
families). However, the circumstances are different for those who are foreigners. Getting a job or a decent salary
seem to be hard for non-locals, so these platforms offer them an alternative even when this means trading off
their security (e.g. Uber drivers are vulnerable to crimes and being killed in South Africa).
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technologies allow new forms of interaction and spark new spaces for dialogue; so, technologies are underpinning
social processes. Technology cannot transcend the social issue. In this regard, we need to map disconnections
and identify how technologies can help.

What is, what could be and what should be...
It is key to identify the ‘what is’ when we are dealing with phenomena that bring together social relations and
technology. Only when the ‘what is’ is identi ed, the ‘what could be’ and the ‘what should be’ in regard to that
technology can be mapped. Post-automation is about mitigating the ‘what could be’ and trying to nd ways
towards the ‘what should be’. Nonetheless, we need to be mindful that the technologies available are constantly
in ecting the ‘what is’ question and, as a consequence, are leading us to the ‘what should be’. Different
technologies legitimise certain forms of knowledge (e.g. noise monitors and codi ed knowledge) and pose a
challenge to democratise action around them. That is why it becomes more and more important to identify spaces
for deliberation driven by the communities. For example, although Smart Cities is a European Commission project,
when it is adopted by a city, landed in a community, is theirs to decide the ‘what should be’.

4. Cian O’Donovan - Governing robotics through ethical standards

Standards are used to reach consensus on ways of doing things and mitigate the risks encompassed by new
procedures or technologies. The author investigates the creation of ethical standards for robotics — the rules
emerging and the actors involved in the decisions — allowing re ections on the governance of robotics innovation.
Further, post-automation potentials for participative governance that standards bring are listed and discussed in
terms, for example, of human agency and sociotechnical relations.

The following issues were raised after the presentation:

Ethics towards robots
As robots become tend to become more frequent in everyday life, the issues of ethical standards to live with
them arise. Although not legally established, the values that should form the ethical framework to deal with
human-robots interaction already exist, independently of the type of relation that may occur, be the robots helpers,
workers, companions or colleagues.

Ethics and standards
Although standards are helpful in order to make things work, ethics are not necessarily needed to do so. Once
things actually start to work important issues to consider are who is responsible to monitor algorithms, how
professional norms (such as IEEE norms) are policed when they get deviated, how standards can be used to avoid
re ecting on and considering further ethical issues, how standards can help normalise practices in technologies
that are opaque to most people (e.g.: Deep web and encrypted protection systems).

5. Alex Pazaitis - Capturing value in open innovation: the case of Sensorica

The author discusses a new form of social production named commons-based peer production (CBPP) in which
value derives from contributions from different participants. The case study analysed is Sensorica, a Canadian
open enterprise that produces open hardware sensor technologies by coordinating resources from multiple
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possible idea to explore the monitoring of sharing knowledge and contributions is by social debt, in which people
acknowledge other actors but it does not have to involve nancial payment of the debts.

Accounting value
The contributions are logged in the system as they are been completed. And the same is done regarding the
interactions with suppliers. But because some products do not make it to the market there is no way to know the
numbers of sales and revenues ex ante. The monitoring of contributions is made in an accounting department, but
is transparent and democratic.

Production and risk management
Regarding the redistribution of risks, being Sensorica a meritocratic network and not an egalitarian one, there is
reciprocity in the distribution of revenue but there is not much solidarity to participants regarding the resources
applied to a project in case it fails. The participants see themselves as af liated members rather than freelancers
producing outsourced services. Nevertheless, there is not form of social protection.

Anex 2: Post-automation group activity

The rst half of the activity aimed at imagining post-automation, particularly, its spaces and drivers, allowing for
a utopian approach if necessary. Based on the events of the rst day (where relevant themes to post-automation
were compiled), participants were asked to re ect on the issues that matter most to them (items that they care
about and can change the world — actors, drivers, visions, purposes etc.), write them down in paper sheets and
place them on the oor, clustering ideas where possible.

The participants were then asked to approach clusters and themes they relate the most, and groups started to
form. After some rearrangements of both people and papers, ve groups were created. They were invited to pick
up the papers and nd a table to sit down. The groups and some of the papers collected were:

Group 1: Adrian, Alex, Belen, JR Sid & Tudor — Commoning, Prosperity, Growth, Open peer production of goods,
Against authoritarianism, Respect, Diversity.

Group 2: Mariano, Melina, Raquel, Ryo — Scarcity, Environmental collapse, Climate change, Zombie apocalypse,
The 0.1% mega wealth, Running the train over the cliff.

Group 3: Ed, Elvis, Paul, Raul, Richard — Migration, 20h-week, Universal social problems, Stop digital evasion,
Meaningful work, Decent jobs for all.

Group 4
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suggest a more harmonious living. Post-automation could lead to using the idea of zombies differently: instead of
humans blindly marching towards destruction, institutional zombies could be created, for instance, to eat plastics
out of the oceans.

Group 1: Not too far from now

A robot is depicted being used in authoritative and uncoordinated ways by several humans, confusing a machine
that tries to adapt and handle all the orders. At some point, the robot rebels against the human masters and
reverse the direction of commands.

Group 3: A future approach

The group suggested a view for the future that delivers better distributions of income, universal basic income,
alternative ownerships, heavily regulated markets (the competitive aspect is eroding the labour factor) and data
commons.

Group 5: A far-future approach

The group focused on “care and Earth”. They presented a basket which is a representation of the world as some
communities in South America perceived it. Inside it were placed all the things they care about, such as actors
with agency, moving away from control and towards inclusion and a human-oriented approach to Al that can
reinforce democracies.

The following issues were raised after the activity:

The visions of the future discussed and ambitioned presented some common features. First, they were not
completely utopian and, therefore, have a high degree of feasibility for the future. Second, the visions reacting
to an industry-dominated future were not urban but pastoral. This highlighted the fact that actions of particular
human groups can impact communities (not necessarily the human ones) that do not have the means to raise
their voices and be heard. Third, visions focused more on social aspects and values than on technologies, which
highlights that humans and their relations are at the centre of what is considered more valuable, and invite us
to think on how we can be stewards of change. Lastly, regarding the ethical application of technologies, social
sciences research is often required ethical approval before undertaking certain activities; however, in other
disciplines that do not directly involve humans, this is less common, although equivalently necessary since such
activities end up having an impact on humans.

Il. Second Part

The aim of the second part of the activity was to consider the values underpinning post-automation, and consider
the institutional challenges (normative, cognitive, regulative and economic) that limit or de ect the enrolment and
uptake to post-automation. So, in the rst 30 minutes of the activity, the participants we asked to write down
the practical barriers or accelerators for each one of the scenarios that they imagined in the previous activity.
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concerns post-automation is what happens when technologies designed to be exploitative and controlling are
used in a more liberating and socially-oriented way.

Ideology, conceptual frameworks and methodologies
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cliff) to then focus more on viable alternatives.

= Post-automation presents different possibilities for interpreting a new world that previous socio-technical
modes could not. There is now a possibility to integrate different perspectives, such as industrial,
manufacture, sustainability, ethics, governance etc.

= The bene ts of the current mode of production and the automation chapter of it have already been distributed.
Intellectual Property makes sure knowledge is owned and protected. Post-automation could be seen as a way
to manage the inequalities that arrive from automation and help to correct its mistakes.

= Post-automation is stating that automation is not the way to address contemporary issues. It helps to build
views for where to go beyond this narrative of big-data, robot-driven, genetic engineering etc. Furthermore,
it gives us the chance to use an epistemological construct of concepts within practices, to study what has
passed and have an eye on what is to come.

Efficiency

= Automation means ef ciency and economic growth, while post-automation does not necessarily disregard
ef ciency and growth, but translates ef ciency and growth into more human, social and planet dimensions.
Post-automation, in this regard, should have a more social and environmental approach that acknowledges
that while the human aspect is essential, it needs to be seen in regard of planetary boundaries; that is, to see
all these elements as a whole.

= How can pot-automation help us trigger discussions beyond maximising revenues or ef ciency and, for

instance, focus on things like ‘sharing’




