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Abstract. Within CSCW and HCI, an increasing body of literature has been demonstrating the
essential relevance of infrastructures and infrastructuring to the work of people engaging in tech-
nologically mediated nomadicity. Tech Nomads — or T-Nomads, as they are sometimes called — not
only rely on technological, human, and environmental infrastructural components — such as Wi-Fi,
technical support, space, and basic resources such as light and power outlets — but they also have
to engage in infrastructuring to mobilise their workplaces and effectively accomplish work in and
across different locations. In this article, we bring an infrastructuring perspective to understand-
ing nomadic practices concerning the organisation of complex collaborative events. We introduce
findings from a long-term investigation focusing on how infrastructures are re-instantiated with the
help of digital technologies, according to emerging demands from T-Nomads. Our findings demon-
strate the need for a ‘non-essentialist’ approach to nomadicity, one which recognises the character
of nomadic work and its varied aspects in different contexts. We extend the infrastructuring litera-
ture by demonstrating how infrastructuring work is done in a complex collaborative initiative, as
the organisation of the annual European Social Forum.
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1 Introduction

Discussions on the relevance of infrastructure for people engaged in techno-
logically mediated nomadicity, also known as Tech or T-Nomads (de Car-
valho, 2014), have already been to a certain extent explored in the CSCW
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(Computer-Supported Cooperative Work) and the HCI (Human-Computer
Interaction) literature. Studies such as the ones presented by Humphry (2014),
Liegl (2014), Rossitto et al. (2014) and de Carvalho et al. (2017a, b) touch
on important issues regarding infrastructure, as demonstrated in the Related
Work section. A deeper account of these issues is provided by Mark and Su
(2010), who draw on Star and Ruhleder’s (1996) notion of infrastructure to
discuss how important it is to make infrastructure visible for nomadic workers,
contrasting with Weiser’s views on the relevance of invisible infrastructure for
effective ubiquitous computing (Weiser, 1991). Erickson and colleagues also
bring an infrastructural perspective to the analysis of T-Nomads’ practices in
terms of mobilising their workspaces and dealing with infrastructural seams as
they move across space and time while accomplishing their productive activi-
ties, by drawing on what they call infrastructural competence (Erickson and
Jarrahi, 2016; Sawyer et al., 2019).

Nevertheless, to the best of our knowledge, no careful analysis has been car-
ried out on how infrastructuring, as a notion, can help us to understand the prac-
tices of people engaged in the organisation of highly collaborative events on a
volunteer basis. In addition to that, the aforementioned contributions to the lit-
erature and other related work (see e.g., Hemsley et al., 2020; Erickson et al.,
2019; Rossitto and Lampinen, 2018; Su and Mark, 2008; Rossitto and Eklundh,
2007; Bogdan et al., 2006) usually focus on a small number of individual work-
ers. Our contribution responds to this gap in the literature, bringing an infrastruc-
turing perspective to the understanding of practices involved in the organisa-
tion of and development of infrastructures for large and complex collaborative
quasi-nomadic events, where people from different parts of the world congregate
to work together on a cause. Our contribution, then, lies in an application of an
infrastructuring perspective to a collaborating group of people who are not in any
conventional sense, workers. Moreover, and as we discuss, the term ‘nomadic’
itself needs to be viewed as describing a continuum of activities. Our aim is two-
fold. Firstly, the principle analytic theme we draw out is that of ‘infrastructuring’
and the challenges posed for collaborative sociotechnical development work in
circumstances we describe as ‘punctuated’ — i.e., in a changing sociotechnical
landscape. Secondly, we seek to get a better understanding of the different ways
in which ‘nomadicity’ can be conceived of in these circumstances.

Our contribution elaborates on findings concerning the role of sociotechni-
cal infrastructures for nomadic practices within communities of social activ-
ists. It builds upon, deepens, and considerably extends an initial discussion
begun in the ECSCW workshop on ‘Nomadic Cultures Beyond Work Prac-
tices’ (de Carvalho et al., 2017b; Rossitto et al., 2017). In this article, then, we
ask ourselves: How can the notion of infrastructuring shed light on the corol-
lary work necessary for nomadic work practices of large groups of people col-
laborating sporadically to take place?
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To answer our research question, we have revisited the data collected in an
extensive ethnographic study within the European Social Forum (ESF) commu-
nity, which aimed at understanding the characteristics of the human and techno-
logical elements of its infrastructure and the challenges of maintaining and mobi-
lising it, as the community engaged in practices which were heterogeneously
nomadic and, to a degree, transitory. The practices of the community in question
were made visible in the organisation of their main event, taking place across dif-
ferent countries. Hence, our focus is on the corollary work necessary to facilitate
nomadic practices of networks of activists, i.e., all the elusive (and often invis-
ible) work underpinning the configuration of workers, informational, technologi-
cal, and relational infrastructural resources in (re)producing liveable worklives
(Gray et al., 2020). These activists, we argue, can be seen as T-Nomads, albeit of
an unusual kind, as they sporadically move from place to place, finding and using
the resources necessary for their activist work. Behind this mobilisation work,
there is a considerable amount of infrastructural work — the topic of our article
— which is usually taken on by only a small number of them — i.e., those partici-
pating in the organisation of the events.

The novelty of this contribution is twofold: first, the focus on nomadic prac-
tices of highly complex collaborative initiatives, as in the organisation of ESF,
brings a new perspective to issues concerning the accomplishment of work by
means of distributed nomadic practices. Second, our focus is on new configura-
tions of previously established infrastructures and the extent to which previous
experiences, transferred media and heterogeneous practices can support or hinder
the process of bringing it to life again. These phenomena are particularly vis-
ible in the example of the practice of organising the ESF forum, and we use it to
suggest possible improvements to existing software infrastructures that may help
mitigate the problems that we saw.

ESF was a central event for European activists and organisations participating
in anti-globalisation social movements, held in different locations between 2002
and 2010. This means that every time an event happened, the community had
to mobilise the event infrastructure to a new location (Saeed et al., 2011). Our
findings suggest that this mobilisation is, to some extent, similar to the mobilisa-
tion of the workplace which is a defining criterion of technologically mediated
nomadicity (de Carvalho, 2014) but which nevertheless has elements which are
distinctive, as will become noticeable across the article.

In particular, we discuss the infrastructural challenges entailed in making
an ESF conference happen, and which possibly contributed to its end. This is
a context where enhanced technology integration is quite evident in modern
work environments. In order to set up and maintain sociotechnical infrastruc-
tures, considerable financial and human resources are required. Traditional
organisations have well-established information technology (IT) departments
to take care of their organisational infrastructure. Activist networks often
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cannot finance this kind of continuous maintenance — not even of important IT
infrastructures. In addition, demand for infrastructural services is fluid, with
high and low points of participation interest and involvement. Work infrastruc-
ture becomes extremely important at these high interest points and may be of
less importance at other times.

Drawing on the findings from a thematic analysis (Braun and Clarke, 2012)
carried out on ethnographic data collected over a period of 3 years, we elabo-
rate on the practices involved in mobilising the ESF infrastructure from coun-
try to country, where activists from different parts of Europe come together
to work on their political agenda, coordinate their efforts and articulate future
activities. We discuss how the human and technological infrastructures relat-
ing to the development activities of an activist network display characteristics
of the nine fechnological and social properties of infrastructure (Karasti and
Blomberg, 2018; Bowker and Star, 1999). These characteristics describes a
relation between technologies and their users/usages, which results ultimately
in an ‘infrastructure’. Hence, we adhere to the understanding that infrastruc-
tures are established by activities (infrastructuring) and there are different
ways to perform these activities. Our findings, which come mostly from inter-
views and observations carried out during the organisation of the two last ESF
events — see Saeed et al. (2019) for details on the study — highlight the prob-
lems that communities of activists may face in mobilising the infrastructure
for the organisation of their events as they move across different (international)
locations. This thus serves as a cautionary tale about the design, development,
and integration of infrastructural components, so that these can be properly
instantiated in a temporary infrastructure as they become necessary.

In articulating the aforementioned contributions, we highlight how infrastruc-
turing is a key aspect in fostering nomadic cultures. In particular, we draw atten-
tion to the fact that infrastructure (re-)design methods can be a relevant resource
for T-Nomads engaging in activities such as those reported in this article.

This article is organised as follows: Section 2 deals with the theoretical back-
ground underpinning this contribution, pointing to relevant related work that
speaks directly to our findings and discussions. Section 3 introduces the research
design that produced our findings, providing details on the research context, the
data collection instruments used and the data analysis procedures. Our reflections
on the strengths and limitations of our methodological approach are also pre-
sented in this section. Section 4 lays out the results of our analysis by means of
the four themes that we elaborated as answer to our research question: infrastruc-
turing challenges with the ESF information infrastructure; politics of technology;
impacts of discontinuity, and volunteer nature of work. Section 5 elaborates on
the presented results and discusses how the presented case advances the state of
the art on understanding nomadic work practices of contemporary societies. Last
but not least, Section 6 presents our concluding remarks.
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2 Theoretical background and related work

In CSCW, HCI and IS (Information Systems) a large body of literature has been
dedicated to understanding the evolutionary nature of large application environ-
ments and infrastructures (Karasti et al., 2018; Karasti, 2014; Bietz et al., 2010;
Bowker et al., 2010; Edwards et al., 2009; Pipek and Wulf, 2009; Ribes and Fin-
holt, 2009; Karasti and Baker, 2004; Star and Bowker, 2002; Star and Ruhleder,
1996). More recently, a growing body of literature has been investigating and
discussing the relevance of infrastructures for people engaging in nomadic work
practices (Jarrahi et al., 2021; Erickson and Jarrahi, 2016; Erickson et al., 2014;
Rossitto et al., 2014; de Carvalho, 2013; Mark and Su, 2010). In this section, we
provide an overview of these bodies of literature, pointing towards their contribu-
tion and further elaborating on some of the still existing gaps. Space precludes
providing a comprehensive review of this literature, as it is vast. Nevertheless,
we do address the main aspects related to our own research, so as to situate our
contribution and highlight how it advances the state of the art.

2.1 The notions of infrastructure and infrastructuring

In CSCW, HCI and IS the terms information infrastructure and IT infrastructure
have been consistently used to refer to the series of fundamental resources neces-
sary to enable and sustain people’s work and non-work activities and to support
access to, and the provision of, services. Often the material resources of these
infrastructures — consisting of buildings, hardware equipment and associated
components — are at the core of the notion. These material resources are com-
plemented by personal resources, which contain knowledgeable personnel of IT
in diverse categories, and institutional resources, which refer to laws and norms
concerning privacy, security, and data protection as well as international proce-
dures of standardisation (Sawyer et al., 2019; Bowker et al., 2010). Of course,
and as we argue below, these resources are variously stable and/or fluid depend-
ing on organisational circumstance. The coalescing of an organisational form
with particular temporal and spatial elements is our theme, following up many
and various previous works on or related to the subject (Karasti and Blomberg,
2018; Jarrahi et al., 2017; Bgdker et al., 2016b; Pipek and Wulf, 2009; Star,
1999; Star and Ruhleder, 1996).

Overall, infrastructure is typified as an inherently relational notion, charac-
terised for its (1) embeddedness, (2) transparency, (3) reach or scope, (4) links
with conventions of practice and (5) embodiment of standards. They are mainly
(6) learned as part of membership, (7) built on an installed base, and only (8)
becomes visible upon breakdowns (Star and Ruhleder, 1996). Following break-
downs, they are (9) fixed in modular increments (Bowker and Star, 1999). Build-
ing upon these fundamental characteristics and taking into consideration findings
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from their own empirical research, Karasti and Blomberg (2018) outline five
dimensions of infrastructure, which help to further illuminate the work neces-
sary to bring them into existence, namely (1) relational, i.e., infrastructures refer
to massive sociotechnical imbrications that shape and are shaped within com-
munities of practices; (2) intrinsically (at least partially) invisible, i.e., they fade
away as people engage in accomplishing their work and only becomes noticeable
if something stops working or does not go as expected; (3) connected, i.e., they
bring together things of different scales and goes beyond single events or one-site
practices; (4) emerging and accreting, i.e. they are constantly ‘in-the-making’;
and (5) intentional and intervention prone, i.e., they serve a purpose but its dyna-
mism and heterogeneity constantly invites or require people to intervene so they
can grow and serve new purposes. These characteristics and dimensions, as we
shall see, are very apparent in the ESF case addressed in this contribution. It was
the developing nature of the literature that this work has inspired that prompted
us to revisit data we had collected.

Information systems can be considered a special type of infrastructure due to
their reflexive quality, as designers and users are part of the same infrastructure.
IT infrastructure therefore can be processed within the infrastructure allowing
design-before-use and design-in-use allowing its emergence. Ciborra and Han-
seth (2000) even postulate, that ‘infrastructures tend to drift, i.e., they deviate
from their planned purpose for a variety of reasons often outside anyone’s influ-
ence’ which leads towards an ‘understanding of infrastructure as an embedded
and drifting institution’. Hanseth and Lundberg (2001) recommend such systems
to be designed and implemented primarily by their users based on their actual
use of the technology and therefore collapsing the distinction between users and
‘designers’. The distribution of the roles of designer and user in the infrastruc-
turing approach of community-based participatory design is weak and dynamic,
however, with considerable variation to be found across different circumstances.
Thus, and for instance, Kriiger et al., (2021) show how participatory design activ-
ities become problematic in distributed and heterogeneous organisational con-
texts. DiSalvo et al. (2013) point to the way in which design activities have to be
brought into a community environment to use the knowledge and expertise of the
crowd, but how exactly this is to be done is not always clear. Ribes and Finholt
(2009) describe ‘the long now of infrastructure’ as a conceptualisation of time
that demands that sustainability become a major consideration and point to vari-
ous tensions in managing immediate concerns as against long term planning. As
we argue below, this perspective was useful in enabling, in particular, our under-
standing of how varied motivations impacted work in the context we describe.

Opposed to more traditional considerations — such as the techno-centric
understanding of IT infrastructure, which neglects to a large extent infrastruc-
tural activities (Dourish, 1999) — and building on Star and Ruhleder (1996) and
Star and Bowker (2002), Pipek and Wulf (2009) established a perspective on
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organisational IT as work infrastructure that focuses on the infrastructural nature
of organisational information systems. This understanding of infrastructures sees
them as the results of the relations between technological networks and the social
processes they interact with. As Mark and Su (2010) put it, infrastructures are
relational, situated and socio-technically imbricated constructs. Infrastructure is
not to be conceived as a ‘technology artefact’ — as typically found (at that time)
in IS and Design fields — but as a ‘sustained relation’ (Pipek and Wulf, 2009; Star
and Ruhleder, 1996). Instead of focusing on isolated technical artefacts designed
before use, the authors go on to discuss infrastructuring as all efforts ‘that con-
tribute to the successful establishment of an information system usage’ and the
progress of collaboration practices and is therefore defined as ‘re-conceptualis-
ing one’s own work in the context of existing, potential, or envisioned IT tools’.
Drawing on the notion of points of infrastructuring — i.e., events in which oppor-
tunities for (re-)design of infrastructure become evident due to infrastructure
breakdowns or due to a reverse salient' — the authors demonstrate how resonance
activities are an important part of the whole infrastructuring process by high-
lighting the connections between different points of infrastructuring.

In what follow, we concentrate on how infrastructure and infrastructuring have
been addressed in the CSCW literature on nomadic practices, further elaborating
on how our study advances the state of the art.

2.2 Infrastructuring as a practical concern for T-Nomads

The making of nomadicity is directly related to the notion of place making, which
is in turn intrinsically connected to issues of infrastructure and infrastructuring
(Erickson and Jarrahi, 2016; Ciolfi and de Carvalho, 2014; de Carvalho et al.,
2011; Mark and Su, 2010; Rossitto, 2009). Indeed, information technologies,
artefacts and tools have become an important repertoire of modern work infra-
structures. These infrastructures are present globally and yet localised according
to the needs of the work environments and work practices. Nevertheless, different
from conventional organisational and governmental settings, where infrastruc-
tures are usually fairly stable and maintained by dedicated teams, settings con-
cerning non-standard forms of employment — which spans, among others, tem-
porary agency work, self-employment, and teleworking — are characterised by a
relatively dynamic infrastructural arrangement (Gray et al., 2020).

The relevance of infrastructure to nomadicity has been widely acknowl-
edged in the literature. Humphry (2014), for instance, discusses the notion
of officing and its articulation with the concepts of connecting, configuring,
and synchronising as a set of infrastructure demands which can contribute

! The term reverse salient was first used by Thomas Hughes in ‘Networks of Power’ (1983) and refers
specifically to components of a system which prevent the system from achieving its goals because they
are inadequately developed. They thus become ‘points of infrastructure’, a sort of innovation force.
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significantly to further understand contemporary nomadic practices and the
rise of new cultures of nomadicity. Liegl (2014) draws attention to the rele-
vance of transportation infrastructure for nomadic practices, going beyond the
widely explored issue of the role of technological infrastructure in such prac-
tices. Rossitto et al. (2014) elaborate on the notion of constellations of tech-
nology, discussing how different technological infrastructures can impact upon
collaboration among people working from and across different locations. De
Carvalho et al. (2017a) discuss how technological infrastructure can influence
people’s motivations to engage in work, in and across several locations. Jar-
rahi and Nelson (2018) highlight how IT enables as well as constrains mobile
knowledge workers in getting their work done, conforming with previous find-
ings in the literature (de Carvalho et al., 2017a; de Carvalho, 2013). Their
findings suggest that the way that workers assemble different technologies into
a functioning unit is key for completing work effectively in and across differ-
ent locations. Sutherland and Jarrahi (2017) highlight how mobile workers in
the gig economy need to rely on multiple platforms and thus of necessity are
engaged in building new information infrastructures across platforms to con-
duct their work. Lee et al. (2019) demonstrate that, although the main motiva-
tion of T-Nomads in using co-spaces is to meet people for social interaction,
co-spaces also support them in their professional work and thus can be termed
as co-living and co-working spaces. While these studies raise questions of
infrastructural demands and contribute to our understanding of how they play
a role in nomadic practices, they do not, in our view, interrogate the notion of
nomadicity and its permeable forms in sufficient detail, as we argue below.

Mark and Su (2010) draw attention to the fact that nomads are constantly in
unknown environments, meaning that they do not actually know what such envi-
ronments have to offer them in terms of infrastructure. The authors discuss how
important is to make infrastructure visible to nomadic workers, so that they can
actually find the relevant resources to accomplish their productive activities. The
authors suggest developing local knowledge and sharing it within communities
of practices for nomadic workers as a way to respond to infrastructure demands
emerging from the engagement with nomadicity. In a previous work, the authors
had already introduced a discussion on how T-Nomads are constantly assem-
bling actants in preparation for moving to new locations for accomplishing work,
seeking for material infrastructural resources as they arrive in such locations and
integrating with the social infrastructure in place as they go on to accomplish
their productive activities (Su and Mark, 2008). Despite the use of Star and Ruh-
leder (1996) to frame their discussion on the challenges faced by T-Nomads, the
authors do not engage on discussions regarding infrastructuring and how it is an
intrinsic part of the corollary work inherent to nomadic practices.

Erickson and Jarrahi (2016) partially respond to this in their work on the chal-
lenges of dynamic seams in nomadic practices. The authors specifically draw on
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infrastructuring as a lens to understand how knowledge workers deal with the
challenges stemming from a constant change in their relationship to infrastruc-
ture, as they traverse within and among difference infrastructural configura-
tions by moving through space and time. They acknowledge that infrastructural
contingencies are commonly part and parcel of nomadic practices and go on to
elaborate on how bridging (i.e., introducing aligning interventions to connect
incompatible digital infrastructures), assembling (i.e., customising infrastructural
solutions by brining disparate parts together) and circumventing (i.e., improvis-
ing to avoid known infrastructural constraints that may hinder work) are three
infrastructuring practices commonly used by knowledge workers in order to
overcome infrastructural seams and keep working effectively. In particular, the
authors draw attention to the fact that in order to engage in these infrastructuring
practices, people need to develop some sort of infrastructural competence, which
would allow them to identify where infrastructural seams exists and how they can
overcome them to achieve desired goals by means of infrastructural strategies
devised from sociotechnical insights. The issue of infrastructural competence has
been further elaborated by Erickson and Sawyer (2019), who looked at the work
of knowledge workers in the context of infrastructural bricolage and Sawyer et al.
(2019), who went on to discuss a set of skills and ICT usage to appropriately
engage in technologically mediated nomadicity.

Although Erickson and colleagues draw on infrastructuring to further under-
stand the nomadic practices of knowledge workers, their focus also lies in indi-
vidual practices applied on an almost everyday basis in the making of noma-
dicity. They do not look at a particular nomadic group or context, nor do they
concentrate on a set of infrastructural tools. Erickson and Jarrahi describe their
work as ‘a prelude to more targeted investigations in the future’ (2016, p. 1325).
This is exactly, we feel, what our contribution, which focuses on the ‘work to
make work possible’ in a community of social activists and the technologies that
they use in different locations, offers. The temporal aspect of our study — i.e.,
sporadic practices instead of commonly found practices — and the fact that these
practices go beyond of individual practices also set our contribution apart from
the phenomenon observed by Erickson and Jarrahi (ibid.).

2.3 Infrastructuring and artefact ecologies in volunteer-based communities

Information infrastructures, including ICT, have enormously benefited business
and governmental organisations in improving work processes. However, volunteer-
based/non-profit settings differ from traditional business and governmental
organisations, making coordination and information management more challenging
(Bgdker et al., 2016a; Voida et al., 2011; Stoll et al., 2010a, b). Keeping this in mind,
the research community has shown interest in how to support non-profit settings
with modern technology. Some work has been done in which researchers have
analysed the benefits of adopting modern technologies by non-profit organisations
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in different geographical regions, e.g., a group of Australian farm women using a
discussion group (Pini et al., 2004); two Canadian community organisations using
video-based communication to connect their citizens; and ESF London making use
of mailing lists in organising processes in 2004 (Kavada, 2009).

Similarly, some researchers have focused on designing appropriate technologies
to support work in non-profit settings (Mclver, 2004; Rohde, 2004), whilst oth-
ers have involved actors of non-profit organisations in the search for a design pro-
cess supporting sustainability (Farooq et al., 2005; Pilemalm, 2002; Mcphail et al.,
1998). Social media have enabled new approaches for social activists to launch fun-
draising campaigns (cf. Goecks et al., 2008), organise online communities (Fuster
Morell, 2010) and engage in political activism (Wulf et al., 2013). Similarly, open-
source systems (Juris et al., 2008), mobile technologies (Kim et al., 2014) and ubig-
uitous technologies (Fischer et al., 2014) have also been explored to improve the
work practices of non-profit organisations. However, when it comes to the articula-
tion work necessary to coordinate large initiatives as the ESF, more traditional or
private media are preferred (Saeed et al., 2019).

More recently, Badker and colleagues turned their attention to the role of artefact
ecologies within volunteer-based communities (Bgdker et al., 2016a, b). Based on
in-depth ethnographic work, the authors provide a nuanced account of the constitu-
tion of artefact ecologies in these communities, how such ecologies are shaped by
the community members and how they in turn shape the development of the com-
munity. Although the authors are careful in differentiating between the notions of
infrastructure and artefact ecology, they do acknowledge the overlaps between the
two of them — especially in terms of the infrastructural elements connected with
artefact ecologies, e.g., space, Wi-Fi availability, etc. — and note that the ‘work that
goes into making the [artefact] ecology work |...] could be described as infrastruc-
turing, with local adaptations of familiar artifacts, introduction of new, inertia and
tensions as fundamental conditions for community work’ (Bgdker et al., 2016b, p.
1152, italics in the original).

Overall, the works outlined in this section suggest that infrastructuring in volun-
teer-based settings can be quite challenging due to inherent issues like weak organi-
sational structures, higher volunteer turnover and shortage of financial and human
resources. The case we present highlights these factors and help us to further under-
stand what issues we should keep in mind facilitate the infrastructuring work in
these settings.

3 An ethnographically informed study of the nomadic culture
within the ESF

In what follows, we provide an overview of the research study underpinning
the findings herein presented, describing the research context, and introduc-
ing our data collection and data analysis procedures. We also reflect upon
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the limitations of the presented results, as for example the limited generalis-
ability of the findings. As we will argue, the in-depth accounts and the rigor-
ous data collection and analysis procedures employed contribute towards the
trustworthiness and authenticity of the findings, which are two major quality
criteria of qualitative research (Guba, 1981).

It is worth pointing out that the research context that we describe does not
consist in recent data. We have revisited it in the light of the infrastructuring lit-
erature, and Bgdker et al.’s (2016b) comments on the work needed to make an
ecology of artefacts work, even after changes in the digital landscape. While it is
true that, back in 2010, social media platforms like Facebook and Twitter were
less prevalent, and the likes of WhatsApp, Telegram, and other messenger apps
did not exist, it does not alter the fact that we need a good sense of the chal-
lenges faced in assembling sociotechnical resources in a variety of organising
contexts. Indeed, and in passing, our work tends to show that use of these new
Web 2.0 technologies remained relatively marginal (at least until the advent of
Covid). Our data portray a peculiar context where infrastructuring happens that,
we argue, allows us to make interesting conceptual contributions to the field, as
made clear ahead.

3.1 Research context

The World Social Forum (WSF) movement is an initiative started by thou-
sands of social activists working against globalisation at Porto Alegre in
2001. Since its inception, WSF has moved to Asia and Africa as well. Fol-
lowing the success of the WSF in 2001, different regional and thematic
forums with independent organising processes emerged. ESF was a central
event for European activists and organisations participating in anti-globali-
sation social movements.

ESF was held in different locations between 2002 and 2010 (Florence,
Paris, London, Athens, Malmo, and Istanbul). The nomadic nature of the
forum helped to popularise the social movement in various European regions
but also had implications for knowledge transfer processes concerning the
initiatives of the members of this social activist network (Saeed et al., 2010).

The organisation of an ESF event was carried out by a local organising com-
mittee and the European Preparatory Assembly (EPA). The EPA was an open
meeting place for activists and organisations which took place regularly every
3-4 months. It was an informal coordination group and a management body
moderating the discussion of the political agenda and taking important decisions,
as to where the next ESF would happen. The local organising committee, on the
other hand, was the responsible for organising tasks and the logistical arrange-
ments with the support of the EPA. It had responsibility of providing logistics
for the activists to propose and conduct different activities such as seminars,
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workshops, demonstrations, etc. This was usually subdivided in smaller work
groups targeting specific challenges.

The local organising committee usually emerged from the articulation
among members of the ESF network attending a particular forum. The com-
mittees usually came together organically as members from the same country
met in ESFs and started informally discussing the possibility of bringing the
forum to their country. Once these members had a concrete proposal to host
an ESF, they approached the EPA to formally present it. Based on the dif-
ferent proposals received from different countries, the EPA members would
select the next venue considering the financial implications as well as the
political relevance. Once a decision was made, the activists proposing to host
the next forum in their countries were oriented by the EPA to involve more
local organizations in the political process. The EPA, hence, was the body
fostering the long-term community building, facilitating information sharing
and coordinating work. It was the place where tensions and agendas were
identified, negotiated, and resolved.

Our study focused on the last two ESF events held respectively in 2008
and 2010. Nevertheless, during the interviews with our participants and the
observations carried out during the organisation of those two events, issues
from the events in Athens 2006 and London 2004 also surfaced.

3.2 Data collection

The empirical findings in this article are based on a long-term ethnographic
study of ESF lasting for almost 3 years. This study started after the 4th ESF
in Athens, lasting until the 6th ESF in Istanbul, Turkey.

Data has been mainly collected through participant observation and semi-
structured interviews with organisers of the event. Due to constrained finan-
cial resources, online ethnography (Hine, 2000; Wittel, 2000) has also been
employed to complement the data otherwise collected via face-to-face means.
This has been implemented by the participation in the ESF mailing lists to
observe the exchanges between their members and the observation of the
activities in the community websites.

The observations were gathered during eight field visits, which lasted 26
days altogether. Two field visits were carried out in 2008, one of the EPA
meetings in Berlin and the second during the ESF 2008 event at Malmo.
Throughout 2009, two other field visits of EPA meetings in Vienna and Ath-
ens were carried out. In the course of 2010 four other field visits were car-
ried out during EPA meetings in Berlin, Istanbul, and Paris along with the
ESF 2010 event in Istanbul. Semi-structured interviews were taken from
thirty-one activists; interviews were a mix of onsite and telephone interviews.
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All the interviews were recorded to avoid loss of information and the total
recorded content was approximately twenty hours.

3.3 Data analysis

Data artefacts produced across our long-term ethnographic study —i.e., interview
transcripts, fieldnotes, email communications, etc. — have been submitted to a
careful thematic analysis consistent with Braun and Clarke’s approach (2012), an
analytic procedure increasingly used in HCI and CSCW for the past number of
years (de Carvalho, 2021). The analysis has been mainly carried out by the three
first authors and the generated codes and themes have been refined as the analysis
progressed and the writing of the manuscript took place.

The analysis started with a careful reading of each data artefact and annota-
tions as to how some excerpts could be potentially coded. As typical in thematic
analysis approaches (Braun and Clarke, 2012), our research question led all the
analysis process. This means that during our analysis we were continuously seek-
ing to understand which issues of infrastructuring were manifest in our fieldwork
data and whether and how those issues could be connected with the notion of
corollary work. Excerpts which were directly connected with the research ques-
tion were annotated with reflections on how they could potentially impact the
general argument being constructed. After this careful reading, a broadly induc-
tive approach to the coding was adopted. Naturally, a deductive approach was
used at times, following the premises of thematic analysis, which accepts that a
purely inductive or deductive approach to coding is mostly unusual. As Braun
and Clarke (2012) note, analysts tend to bring their knowledge to the analysis,
even if inadvertently, when they are trying to listen to the data — inductive coding
— and also will not ignore relevant aspects of the data when trying to apply pre-
determined categories to it — deductive coding.

Each data artefact was coded in sequence, and the code schema was developed
as the analysis progressed. Each data artefact has been coded by a single person.
The coding of the artefacts was subsequently discussed and refined in coordi-
nation meetings, involving other authors when possible. Refinements have been
incorporated in the code schema following the discussions.

Once all data artefacts have been coded, a second pass was made to ensure
consistency and coherence. More than 70 codes have been developed in the pro-
cess, as for example technology dependence, levels of technological involvement,
difficulties for finding appropriate infrastructure, and so on.

The coding phase was followed by the phases of searching, defining, and
revising themes (Braun and Clarke, 2012). Overall, four main themes have
been developed out of our analysis: (1) infrastructuring challenges with the
ESF information infrastructure, which integrates the aforementioned codes; (2)
politics of technology, which was composed by codes such as political influ-
ence of technology in the work of activists, political decisions on the choice of



744 A. F. P. de Carvalho et al.

technologies, and so forth; (3) impacts of discontinuity on information infra-
structure, which feature codes such as new technological demands, tensions
between reuse and reinventing, and problems of knowledge and expertise shar-
ing; and (4) volunteer nature of work, which have been elaborated on the basis
of codes like volunteers as backbone of social activism, diversity as a result of
volunteer work, contrasting work practices among volunteers, and so on. These
infrastructural themes, we argue, are directly connected with all the corollary
work necessary for nomadic work practices of large groups of volunteers collab-
orating sporadically to take place. Each of these themes are empirically devel-
oped in Section 4.

Our analysis was only concluded with the production of this article, where we
have further reflected on the generated themes that have been generated across
phases 1 to 5 of the thematic analysis procedure and how they could be further elab-
orated using an infrastructuring lens. These reflections and analytical developments
are laid out in Section 5 ahead.

3.4 Critical reflections on the methodological approach

As with any qualitative study, the findings that we present are only weakly gen-
eralisable but stand as a case study of a particular infrastructural configuration,
the characteristics of which we discuss below. It is widely accepted that such
types of studies are invaluable and can provide transferrable findings, which
can also apply to similar contexts (Bryman, 2008; Creswell, 2007). The quality
of such studies, as argued by many authors, relies on the trustworthiness and
authenticity of the presented findings, where the former notion concentrates
on the credibility, transferability, dependability and confirmability of the find-
ings and the latter to the fair representation of different viewpoints of the rele-
vant actors (Morrow, 2005; Shenton, 2004; Guba, 1981). We have paid careful
attention to these aspects by following well-established procedures to achieve
them, as for example, by engaging representatives of the relevant actors; using
different data collection methods to capture different perspective on the sub-
ject; drawing on a systematic data analysis approach; and triangulating the
findings coming from different data sources (Shenton, 2004; Koch, 1994;
Guba, 1981). In doing so, we argue that the findings presented are: credible, for
they have followed a rigorous research strategy; transferrable to similar con-
texts — as for example organisation of scientific conferences, which is mainly
based on volunteer work and faces the challenge of mobilising infrastructures
to new locations; dependable, as we have carefully gone through the data arte-
facts, discussed results extensively and draw on the relevant literature for our
theoretical and analytical arguments; confirmable through empirical evidence
presented across Section 4; authentic, as we have listened to the different actors
and strived to represent their views and opinions on the subject of interest.
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4 Infrastructuring and the organisation of activist nomadic events

Understanding infrastructuring, we argue, provides additional nuance when mak-
ing sense of how nomadicity might be constituted, and how in particular it is
constituted in the context of a loose organisational context. The social activist
networks we describe are collaboratively arrived at. This means that the infra-
structuring challenges for setting up and maintaining information infrastructures,
the politics of choosing, integrating, and using particular technological resources
for organising and conducting of activist nomadic events, the impacts of the dis-
continuity of the events and the volunteer nature of the work involved in organis-
ing it are distinctive.

Our initial analytical focus was on the sociotechnical configurations of both
the human and the technological tools used (mostly web-based) to organise not
only the events and the community, but also on the negotiations of conventions
and structures around these tools which demonstrated number of social, political,
and cultural issues around these processes.

Our perspective is shaped by Star and Bowker (2002)’s categorisation of the
relations between infrastructures as technological networks and the social pro-
cesses they interact with, and with it an associated discourse about the emergence
of large technological systems in STS (Science and Technology Studies). Stable
elements in the infrastructure discourse have been the extent and duration of the
infrastructures we use, its invisibility and taken-for-grantedness, and our depend-
ence on the continuous use of the infrastructure, which frequently appears in the
event of infrastructure breakdown. But its title ‘How to infrastructure’ carried
two connotations that distinguish the approach from earlier characterisations:
Infrastructures are established by activities (‘Infrastructuring’), and there are
different ways to perform these activities (‘How to’). In Karasti and Blomberg’s
words infrastructures ‘are concerned with characteristics of a phenomenon such
as “relational”” whereas ‘infrastructuring is meant to direct attention to the more
“processual” qualities through which the phenomenon emerges’ (2018, p. 235).

4.1 Infrastructuring challenges with the ESF information infrastructure

From the beginning of the ESF, efforts were made to develop information infra-
structures to facilitate the organising processes involved. One Italian activist who
was also involved in the discussions about setting up technologies for ESF stated:

Without these technologies it would have been impossible what happened in
terms of connections and communications and development of a global net-
work of organisations. Well, there have been tools that facilitated the work in
some cases, but it never took off in terms of allowing a more sophisticated and
continuous form of interaction and collaboration etc.
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The information technologies that activists were aware of generally included
websites, email, mailing lists, electronic payment systems, wikis, content man-
agement systems, online discussion forums, shared file servers, social media,
and various standard office software systems for the production of text, posters,
charts, etc., some commercial, some open source, and all part of the global infra-
structure of ‘the Internet’ (cf. Badker et al., 2016a).

There has been technological involvement at varying levels during the organis-
ing process of these forums (Saeed et al., 2011) and as the technological needs
of all these forums are very similar, we were particularly interested in finding
out how this discrete practice of organising an ESF creates implications for find-
ing IT infrastructure for the ESF. When a possible infrastructure is identified,
local factors such as changing community interest, changing self-perception of
technology, availability of resources, etc., nevertheless intervene, exposing the
intentional and intervention prone dimension of infrastructuring (Karasti and
Blomberg, 2018). The same infrastructuring approaches are not successful on
each occasion. Despite this, previous infrastructural knowledge and experience
can help the organising committee to foresee possible challenges and the implica-
tions which might emerge. For this reason, it is also important to analyse whether
they learn from the infrastructuring processes of previous forums and the impli-
cations for information system design. This long-term approach is one way in
which aspects of ‘learning’, previously identified in the literature, can be better
clarified (Ribes and Finholt, 2009; Star and Ruhleder, 1996) — see also Lee and
Schmidt (2018) for critical discussion.

Furthermore, the activities the actors engaged in to deal with these issues and
conflict lines can already be considered ‘infrastructuring’ activities (Pipek and
Waulf, 2009) with regard to the work infrastructures of each ESF event. In Star
and Bowker’s (2002) terms, the ‘global’ infrastructure of the Internet underwent
an appropriation process for each ESF event that can be called ‘infrastructure
localisation’. Contrasting the traditional use of ‘localisation’ in HCI, the term
does not relate to the adaptation of interfaces regarding language and local visu-
alisation standards (although they may be part of it), but to the adaptation and
configuration of technologies according to the local work and task context.

4.2 Politics of technology

Technology introduction can be political in itself (cf. Winner, 1980). As a result,
the work of political activists can be affected either negatively or positively. In the
case of ESF, the agenda setting process, supported with ESF websites, required
political discussions and deliberation at different geographical levels (world/
regional/local) and at EPA meetings. Not only that, but the process also often
went beyond the organising of the conference, which was mainly the responsibil-
ity of the local organising committee and constituted a means to foster a group
identity. Decisions were made concerning the selection of the elements of the
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technological infrastructure and were not without conflictual elements — see also
research on the emergence and establishment of artefacts ecologies within vol-
unteer-based communities, e.g., Bgdker et al. (2016a, b). One Swedish activist
described his thoughts in the following words:

It is the cultural conflict between those professionals who want to profes-
sionalise the whole process and see OpenESF and these kinds of tools as ‘the
tools’, and then those who claim that democratic decision-making in groups
that have eye-to-eye or have representative structures is the way to make deci-
sions....

So, developing information infrastructures in ESF needs consideration of this
sensitivity aspect as well. In order to preserve the contents of the ESF 2003, the
organising committee planned to store audio recordings of seminars, but the
recording equipment did not work so the committee thought of sending volun-
teers to document the proceedings. This, however, could not be implemented as
some people objected. One French activist described this as follows:

We thought to have some volunteers in each of the sessions and volunteers
would make notes, write them down, formalise them, and we could put them
online as the résumé of the activity. And some of the members of the organis-
ing committee said that we couldn’t have such a process because it could only
be the voice of the speakers and there should be no external people writing
the résumé. So, we gave this idea up, and came to the process that organisers
themselves send us rationales before the seminar and résumés after the semi-
nar.

Similarly, during the organising process of ESF 2004 in London, the organ-
ising committee outsourced the website development to a private company and
only the organising committee checked the publication of content on this web-
site. This later became a source of conflict among activists. The Italian activist
described this as follows:

In London there was really no connection, so they [organising committee] did
it with a company. [The development of] the website was given to a company,
and they started a new process.

One British activist gave the London Forum the following reason for not
extending the previous website:

They [organisers] wanted something a bit more professional, and they were not
sure whether the website would be secure enough because registration would
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take place online and people should pay for their registration online. So, say-
ing that, we need a secure website and they thought that giving it to a company
would ensure that, while they didn’t really trust [volunteers] and it was a big
political problem in the London process. There were lot of conflicts within the
London process and that [website development] was a part of conflict.

Hence, activists expressed their concerns about the openness of political pro-
cesses as a result of this conflict. Activists known as ‘horizontals’ developed
their own website with the support of one particular activist. One British activist
described her experience with this website as follows:

They have wiki pages, they have a lot of discussion lists, people could make
an account and start creating their own pages, and upload content, so it was
very much a bottom-up way of using the internet/the web, while the official
web was more top down.

She further said:

I know some of the people who launched it and who managed the alternative
website. They wanted to have links with the official website, but these were not
granted. Basically, in London you have different people using different web-
sites according to their needs, it was the reflection of the political situation.

Additionally, our empirical study showed that technology introduction resulted
in three main concerns: first the fear that tools may take over control of political
process; second the openness of the technology and its acquisition process; and
third, the cost incurred on setting them up. Most of the agenda setting takes place
by consensus as political agenda setting is agreed at EPA meeting, where initial
themes are proposed. After the agreements of themes different organisations pro-
pose the activities. Since logistically all activities cannot be centrally organised
so there is a “merging” process where, initially, organisers of proposed activities
are encouraged to merge their activities voluntarily and later the organising com-
mittee tries to unify them. This is a politically sensitive process as every organi-
sation wants visibility so smaller organisations sometimes have concern that they
were forced to merge with other activities.

Overall, the findings presented across this section suggest that the technolog-
ical needs of the social forum could be divided into three different categories
targeted at different groups of users. As organising an event of this magnitude
requires extensive logistical support, IT could play a major role in arranging the
logistics of the meeting, mainly for the local organisers and the EPA. Addition-
ally, activists/organisations taking part in ESF need to have a communication
platform at European level to prepare their activities during ESF, to be informed
on political developments and to negotiate and perform joint actions. The agenda
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definition as well as the content planning of individual tracks and workshops fol-
lowed a grassroots approach, so this task space addressed all prospective par-
ticipants of the ESF. The third category of requirements is about publishing the
outcomes of activities taking place during ESF and addresses the local organisers
and the EPA for publicity regarding the event itself, but also other participating
organisations and their different national sections.

4.3 Impacts of discontinuity on information infrastructure

Since organising an ESF is a periodic event, the transition time during which the
next organising committee is in the process of forming itself also has an impact
on localising IT infrastructure.

In case of ESF 2010, the members of the Turkish Organising Committee
(TOC) have known well in advance the developers of the previous ESF 2008,
but initially they were more concerned about other issues than the realisation of
information infrastructure. In 2009, one of the TOC organisers commented on
their plans in the following words:

We have not decided yet; we have a lot of discussion whether we will con-
tinue to use the one (website) we had for Malmo, the [members of the] Nordic
Organising Committee (NOC) are saying that you could use it and we could
put the Turkish part into the system but we have not decided yet whether we
are going to use the old one or if we are going to create a new one, because we
are not going to need it till the program discussion which is in 2010 so we are
kind of waiting to see what kind of program we will do, what kind of social
activities we are going to have, and then decide which website we will use.

Similarly, the Greek developer who worked for NOC also highlighted the
same issue in following words:

The cost of the ESF server was covered by the NOC until December 2008,
and since December I have paid for it with my credit card and I am trying to
find some people from the Turkish organising committee to see if they want to
reuse this technology both OpenESF and ESF 2008 website, to copy it and set
up a new site.

As a result, as ESF approached, TOC was not able to set up the event web-
site. TOC’s underlying assumption had been that the Greek developer would set
it up for free. When he was not able to volunteer his services, a member of TOC
started to explore it and found that the website was not easily configurable, and it
required knowledge of the Plone content management system for its realisation.

For setting up information infrastructures, the organisation committees were
always torn between ‘reuse’ and ‘reinvent’ patterns. With scant resources by way
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of time and money, the decisions usually emerged from the activists driving a
certain technology. There was rarely a systematic evaluation of different alter-
natives. Reusing options would have involved the use of the domains of earlier
events, the reuse of software being developed/used in organisation tasks, and the
reuse of servers and data spaces. But in most cases, the actors focused on getting
things done. Organising committees had their own constraints and preferences so
they only took short-term decision and did not plan beyond the upcoming ESF
event, e.g., as the event moved to another location, reusability and extensibility
of the website could have helped the process. Due to the nomadic nature of the
ESF event and weak organisational structure, there was always a need for some
backbone mechanism to coordinate the activities about IT decision making. The
new organising committee that was responsible for the next event normally did
not know much about the technological needs of the event beforehand. So, after
the problems in London ESF, it was decided by EPA to have a group, responsible
for the web dimension of the forum, and so a web team evolved. This group of
volunteers provided some sort of sustainability in the infrastructure. Some volun-
teers even joined forces with the volunteers of the WSF, trying to realise the idea
of a tailorable event website which can be configured for each social forum event
whether regional, local, or global. The idea of a centralised web team could not
be realised in its true essence as the EPA could not decide on financial matters.
Only the organising committee was used to make the decisions where costs were
involved.

In a globalised world, organisational boundaries have blurred, and people have
to collaborate in different ad hoc settings, where not only the establishment of
trust (cf. Bechky, 2003, 2006; Meyerson et al., 1996) but also the availability of
information infrastructures becomes challenging. Ellingsen and Monteiro (2003)
analyse the design and use of an electronic patient record system in hospitals and
display conditions for the integration of information infrastructures in relation
to existing information systems. They characterise the lack of integration of
different information sources and show strategies for dealing with identical and
non-identical information from these sources. In the case of health, professional
infrastructure needs to be instantiated repeatedly, but the actors are somewhat
stable, whereas in the case of living labs (cf. Bjogvinsson et al., 2012) and
publics (cf. Le Dantec and DiSalvo, 2013) information infrastructures keep on
evolving and re-instantiation is not required.

Due to the nomadic nature of ESF, time after time a new set of actors
became responsible for finding the information infrastructures and the actors
who were responsible for maintaining the information infrastructures at pre-
vious instances may no longer be accessible. As the technological require-
ments of each ESF are similar, we were interested in finding the problems
in localisation process of such information infrastructures. As a result, this
could in turn be an important input for sustainable system design.
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4.4 Volunteer nature of work

The volunteers are the backbone of social activist organisations. These volun-
teers, we have seen, come from virtually all European countries and sometimes
also from other non-European countries surrounding the Mediterranean. On a
few occasions, problems arose which may have resulted from the cultural ste-
reotypes of the actors involved (e.g., in the transition from Paris to London), but
usually the participants were willing to put these issues behind them to reach
the common goal. There were, however, some immutable intercultural problems,
e.g., with regard to language or with regard to differences in the legal systems
and the resulting business conventions at the various sites. These problems com-
plicated the organisation process, and in particular the process of passing on
knowledge and experiences from prior meetings, and the challenges had to be
met with an increased amount of communication work.

A concept that united and divided the actors more strongly than their national
identities was the idea of being a grassroots initiative. While all actors subscribed
to the idea on a political and philosophical level, the needs of the members of the
organising committees, who took the full responsibility with regard to legal and
financial issues, came into conflict with these ideals, e.g., when it came to finan-
cial risk management in Malmo, or when the participation status of the Palestin-
ian organisation Hamas was discussed.

And finally, the experiences, interests and work practices brought to the table
by the different actors when organising an ESF event were also more important
than cultural issues or national identities. Although the EPA served as a continu-
ous platform to discuss political as well as organisational issues with regard to
the ESF process and the next event, it had neither the intention nor the capacity to
streamline practice diversity and to establish processes and routines for the work
practice of the organising teams or any other group of volunteers supporting the
events. As a result, these groups reused many of the experiences and routines
that the actors involved knew and tried to learn as much as possible from prior
organisation committees by interviewing their experts and analysing the knowl-
edge artefacts created along the way, which is common in unstable organisational
settings (Pipek et al., 2012).

The availability of technically minded volunteers can benefit the setting up
and localising of information infrastructures. However, this localisation process
can be subject to individual preferences. Similarly, in ESF, many infrastructural
artefacts were maintained by activists, who used to apply a quick fix, resembling
findings from Bgdker and colleagues (Bgdker et al., 2016a) concerning the infra-
structuring or artefact ecologies in response to happenstance. This was quite evi-
dent at many different instances. Different people introducing new technologies
have different technological preferences and experiences, so they designed the
systems which they thought were appropriate, instead of making an overall stra-
tegic vision for the future use of forums. This was further evident when there



752 A. F. P. de Carvalho et al.

was a large funding available after the Paris forum. However, instead of having a
well thought out policy, organisers let the people decide which technology they
wanted to develop. It became common for activists working on the ESF pro-
cess to expect a website for each event where they could propose activities and
get information about the event, but no one was interested in how to set this up.
It was the sole responsibility of the organising committee to make the website
available, though individual organisations depended on that website for their own
mobilisation activities. Once an organisation was registered on an event website,
it could propose the activity which it wants to organise at the upcoming ESF.
As there was a considerable delay in setting up the ESF 2010 website, the activ-
ists started wondering how they would be able to mobilise people in the absence
of it. The collaborative website used during ESF 2008 was offline already, and
some activists suggested to activate this old site, but the TOC — although realis-
ing its importance — had no money to finance it so it became inactive. The official
ESF website was not updated for almost one year because the volunteers stopped
working on it. EPA meetings took place regularly every three to four months, but
there was no information about them on the website. One activist who worked
on ICT activities for the ESF described the following reason for not updating the
official website:

I think the last webmaster was ‘XYZ’ and she just stopped doing it, because at
some point she was doing a lot on a voluntary basis, and she had no money to go
to EPAs. She said ‘Ok, you want me to be the webmaster, but then, at least, if you
don’t pay me, give me the possibility to come to the meetings.” So, she stopped.

After almost one year, other activists noted outdated information on the web-
site and brought up this issue on the mailing list. The activist maintaining the
website at the time stated that the people in the ESF had no interest in the web-
site. She therefore decided to stop updating it and waited for a response. At that
time, the control of the website was handed over to another activist who imple-
mented minor updates on the website.

As seen with regard to the development of the Malmo central event website,
instead of extending the already existing website of the ESF 2006 Athens event,
it was decided to develop the website from scratch. This decision was based on
the offer of a social company to develop a new website for free — an attempt that
eventually failed. It has been observed that the importance of involving users in
the technology design had been accepted and users had also been involved in the
discussions. However, due to the lack of resources, users’ concerns could not be
adequately taken into consideration. Furthermore, the volunteers kept on chang-
ing and there was no well-defined technical documentation of the technological
artefacts at the moment Again, this closely relates to Kriiger et al. (2021) who
observed in a broadly similar context — a group of heterogeneous actors working
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with migrants — that volunteers (and migrant participants) came and went in an
unpredictable fashion. This hampers the sustainability of the technological arte-
facts and new volunteers may prefer to propose new solutions instead of reverse
engineering the available tools. The technologies used in developing these arte-
facts also differ widely. People select the development environment based on
their preferences and often the long run perspective is ignored. This leads to the
complete redesign of the system at a later point in time.

During ESF 2008, the NOC initially tried to recreate the website from scratch
since they did not want to pay for it. Ultimately, due to problems with that
arrangement, they had to hire the same Greek developer to extend the ESF 2006
website for ESF 2008. Similarly, the collaborative website (OpenESF), which
was used during the ESF 2008, was no longer used during ESF 2010. The Greek
designer, who had configured this open-source application, wanted to have a
regular income for the maintenance and server costs. However, the TOC did not
have any money, so the site went offline.

As the empirical data highlights that ESF setting had issues in finding and
using IT infrastructures mainly due to lack of technical and financial resources
and majority of interventions were imposed mainly due to personal choice
instead of needs assessment. In other words, they lacked infrastructural compe-
tence (Erickson and Sawyer, 2019; Sawyer et al., 2019).

These findings suggest that, in order to better support initiatives as the ones
put forward by the ESF, technological solutions need to be aligned with organisa-
tional practices. The changing set of volunteers makes the participation of activ-
ists in the design process particularly complex. At the start of the ESF process,
the organising committee did not know much about the whole organisational pro-
cess because they were also new to the process, hence their participation in the
design was not likely to improve the artefacts and thus they relied on what was
available. When the event was over, they became the ‘experts’ because they knew
the weaknesses of the artefacts. However, by this point, the event had already
moved to a new organising committee, and they were no longer active in the
organising process.

Our findings therefore suggest that, due to volunteer nature of work in social
settings, volunteers have a higher degree of ‘local’ preference for technology
selection in activist networks, and IT infrastructure is assigned greater signifi-
cance to the process of knowledge transfer (cf. Bgdker et al., 2016a). Five catego-
ries are relevant for knowledge transfer and reuse in organisations, as described
by Zargar (2013): (1) knowledge: the transferability of knowledge is related to its
codifiability, teachability, complexity and system dependency; (2) source: incen-
tives and interests can influence the actor at the source of knowledge and thus
the process of knowledge transfer; (3) recipient: knowledge absorption depends
heavily on the absorptive capacity of the recipient; (4) context: knowledge dis-
closure and access can facilitate the process of knowledge transfer and (5) social
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network patterns: individuals are embedded in their social structure and move-
ments and this influences the diffusion of knowledge. The consideration of these
determinants might assist in resolving the difficulties in (re)instantiating IT infra-
structure. All these lead to a non-centralised approach for sustainable system
design. Busnel et al. (2013) have provided some insights into how community-
driven development based on new models can provide an open and decentralised
way to produce software parts which are easy to use and reuse.

5 Discussion

In this article we have drawn on a literature concerning ‘infrastructuring’ to high-
light the very specific ways in which points of infrastructure arise in the context
of episodic, quasi- organisational, networks of volunteers and how this can shed
light on the corollary work necessary for nomadic practices of these networks
of volunteers to take place. In so doing, we show how conventional treatments
of work arrangements, predicated on clear demarcations of organisational role,
specified infrastructural conditions and delimited spatial and temporal conditions
(place of work; times of work) do not adequately describe the real lives of peo-
ple in these circumstances. These treatments and their associated practices, we
argue, are manifestations of the corollary work necessary for the making of tech-
nologically mediated nomadicity (cf. Gray et al., 2020).

Conventional business and governmental organisations typically have continu-
ous work practices addressing this challenge by establishing well-defined organi-
sational structures (e.g., IT departments), policies and monitoring strategies for
the establishment of new parts in an IT infrastructure. These IT departments
work to fulfil the organisational needs by continually updating IT infrastructures
and aligning them to organisational objectives. In Star and Ruhleder’s terms,
then, they are characterised by features such as transparency, routine, stability,
are learned or internalised as part of a community of practice and have a reach
beyond immediate events (Star and Ruhleder, 1996). Mark and Su (2010), in con-
trast, show how nomadicity typically has other features. These include the fact
that use is often nonroutine and hence the infrastructure is less transparent. The
infrastructure, as they put it, has to be reassembled. How it is to be used has to be
rediscovered or reinvented. For the nomad, familiarity with the conventions asso-
ciated with practice may be less, or even absent (Mark and Su, 2010).

Having said that, it is worth pointing out that nomadicity, as it is termed, while
in increasingly common usage, is not a unitary concept. We subscribe to a view
expressed by Gray et al. (2020) that poses a challenge to ‘essentialist’ or binary
distinctions between sedentary and mobile or nomadic working and hence a view
which requires a careful look at different contexts. The reality for many people
will be that, as T-Nomads, they are engaged in behaviours which entail a whole
constellation of arrangements, circumscribed by spatial contingencies, temporal
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requirements, and so on (de Carvalho, 2014; Mark and Su, 2010; Jarrahi and
Nelson, 2018). When we use a term of this kind, it is not always clear whether
we are referring to work that takes place away from its traditional locations; to
work that takes place when actually on the move; to work that, out of necessity,
takes place in many different locations; to work that takes place under different
infrastructural constraints; or indeed any and all of these things (Ciolfi and de
Carvalho, 2014). It is all the more important, then, to examine contexts which
illustrate how nomadicity takes the specific shape that it does.

Indeed, the Covid crisis and the concomitant increase in working from home
has, paradoxically thrown this into relief, since this has entailed a great deal more
work away from the office, a great deal less working on the move, an increased
reliance on infrastructures of some kind (but these may include such things as
domestic arrangements and the allocation of spaces in the home, and so on), and
the negotiation of the temporary as against permanent infrastructural arrange-
ments. The contingent nature of the term throws very specific organisational
forms into sharp relief. While typologies of this kind are invaluable for sensitis-
ing us to the dimensions of infrastructure, they at best only partially describe
the lives of real people engaged in real activities (Gray et al., 2020). Put sim-
ply, there may be different kinds of nomadicity with different ramifications in
relation to the nine-fold typology that Star, Ruhleder and Bowker constructed,
those of embeddedness, transparency, reach or scope, learned as part of mem-
bership, linked with conventions of practice, embodiment of standards/plugged in
other infrastructures, building on installed base, visible on breakdown and fixed
in modular increments (Bowker and Star, 1999; Star and Ruhleder, 1996). We
draw on some aspects of the typology below in order to highlight the particular
configurations that result from the distributed, sporadic, and discontinuous col-
laborative work of activist networks.

5.1 Particularities of nomadic practices in social activist networks

The organisation we describe, one which is temporary, at least in the sense that
its infrastructural form is required only at a specific time, sits somewhere between
stable organisational forms and the work of the individual T-Nomad. Its particu-
larities lie in the fact that the ESF has a relatively long term, but nevertheless spo-
radic existence. Moreover, the fact that a variety of local organisations coalesce
at specific moments to manage the emergence of a more global but temporary
organisational form brings with it relatively unique infrastructuring difficulties.
In this case, we saw how the ESF, engaged in various activities such as organ-
ising academic conferences, exhibitions, trade fairs and other periodic events,
entailed organising teams which kept on changing. Each time a new organising
committee became responsible for setting up infrastructure, the absence of such
infrastructure, meant that the execution of required tasks is difficult. The use of
social media might partially support such settings by facilitating communication
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and document sharing but does not resolve the problem of an ever-changing
membership, fluid responsibilities and uneven information exchange. We identi-
fied a series of features which we feel describe this evolving set of infrastructural
arrangements and highlights their emerging and accreting dimension, insofar it
stresses the in-the-making nature of infrastructures.

Firstly, the infrastructural arrangements that we have observed are character-
ised by ongoing collaborative effort, much of which is problematised by cultural
diversity, fluid roles, and uncertainties about responsibility. Our findings suggest
information exchange on collaborative websites, a component of the technologi-
cal infrastructure. Cooperative outcomes like planning for a joint activity, politi-
cal campaigning, etc., evolve along with an agenda definition process supported
by ESF websites, which required political discussions and deliberation at differ-
ent geographical levels (world/regional/local) and at EPA meetings. In general,
our findings suggest that the embeddedness of technological infrastructures in
everyday life requires sustainable and dependable technological solutions. The
results of this study help to understand the difficulties faced by the actors in re-
instantiating IT infrastructures, which could be an important input for sustain-
able system design. The aim was to research the differences between information
infrastructures in volunteering communities/social networks compared to those
in an organisation.

Secondly, these efforts are episodic so there are significant discontinuities as
new technological demands, tensions between reuse and reinventing, and prob-
lems of knowledge and expertise sharing occurred. What is interesting about this
case is that the degree of transparency in respect of infrastructural components
was very variable. There was, without question, an installed base upon which
the infrastructural components were developed. We have seen, unsurprisingly
in such a widely distributed content, how things like the Internet and the World
Wide Web served as construction sites for the technological infrastructure used
by the participants. Several components of the ESF technological infrastructure
included other infrastructures, e.g., content management systems, databases, etc.
As an example, the websites of ESF were built on the top of other infrastruc-
tures, including content management systems like Plone, SPIP and databases
like MySQL or ZODB. Similarly, mailing lists were established using different
provider websites. The translation system developed to facilitate exchange from
people from different parts of the world, who did not necessarily share a common
language, used radios, interpreting devices, amplifiers etc. whereas the visualisa-
tion tools used different databases and multiple front-end platforms like JAVA
Swing. Thus, there was a degree of stability. Having said that, whenever a new
initiative arose, the idea of setting up a mailing list emerged, yet no one consid-
ered how it functioned. The usual practice was that interested people wrote their
email address on papers which circulated, and the person creating this mailing
list would add all those people to it. As the technological requirements of ESF
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are similar, we were interested in investigating how IT infrastructure evolves over
time and how it is re-instantiated for the next ESF. Mailing lists were a transpar-
ent, regularly used, infrastructural component to support information exchange.
Similarly, the language interpretation system became a common resource for
activists to understand the discussions and to avoid ambiguities and misunder-
standings in connection with the use of English as a common (foreign) language.
Beside this, new mailing lists to coordinate their tasks effectively were continu-
ally established. Once the lifecycle of these working groups’ ends, the associated
mailing lists tend to be inactive. The language interpretation system as an impor-
tant infrastructure for the ESF event itself was developed in ESF 2006 and reused
in 2008, albeit less successfully. Visualisation tools to illustrate the composition
of participants, organisations and topics were only used at the ESF 2002 in Paris.
Other resources were more ephemeral, became obsolete, or lacked stability.
Thirdly, they are characterised by severe resource constraints, connected to the
fact that those involved largely engaged in a voluntary capacity, although profes-
sional elements intervened occasionally. Involvement is primarily characterised by
ideological and political commitments associated with activism, but activism in
general is not well-resourced. This was evident in relation to the way in which
learning about infrastructural matters was or was not done, and whether conven-
tions of practice were established. Resource constraints were a factor when the
infrastructure became visible on breakdown. For instance, the delay of the estab-
lishment of the 2010 website became a breakdown when financial reasons made
it impossible to access and adjust the 2008 website and the ‘OpenESF’ tool to
organise the process. Similarly, when some of the activists could not access the
European mailing list, its importance became visible, and the problem was recti-
fied. The contingent nature of commitments was evident in that activists working
on the ESF would expect things like a website for each event where they could
propose activities and find information about the event and would take for granted
the work to bring this website alive. A major problem, however, was that no-one
was interested in how to set this up. Indeed, the problem of motivating contri-
bution in infrastructuring work has been identified and extensively discussed in
Ribes and Finholt (2009), who show that tensions exist between individual and
community; between development and maintenance, and between research and
quality maintenance. In our case, it is tensions between participating communities
that matter. It was difficult, as seen across Section 4, to establish and sustain clear
conventions of practice in every respect. In other contexts, however, we have seen
that infrastructural elements shaped and were shaped by conventions of practice.
For instance, for the first ESF, the event website originated from the necessities of
the logistical complexities of organising an ESF. Merging different and yet similar
activities into one became an important aspect of ESF organisation to focus and
strengthen the activities. The conventions for moderating the merging were sup-
ported and implemented on the websites of later events. Similarly, the experiences
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during ESF 2004 where people felt the need for an additional, more open website
led to the decision that there should be separate official websites and other col-
laborative websites to support the organisation process.

Lastly, they entail specific temporal and spatial constraints. Activists are very
widely distributed in time and space. Infrastructures, in such circumstances, must
have a spatial and/or temporal reach. Because the general tasks concerned with
organising ESF events remained the same, sometimes the same websites were
reused, extended, or re-developed with almost the same set of functionalities. A
clear example concerning this refers to the event website that was dedicated to
one specific event at a specific time and has the specific purpose of facilitating
the logistics of this event. Similarly, collaborative websites were developed to
help activist groups that may be distributed on national or even European lev-
els to collaborate informally to prepare for their proposed activities in respective
ESF events where these sites were operational.

5.2 Aninfrastructuring perspective

By using infrastructuring as an analytical focus, it becomes easier to look at even
very heterogeneous ecosystems of people, technologies, and usages, and it also
becomes easier to acknowledge activities that do not create usages directly but
help to make usages possible. The results of our analysis show that the work
in activist networks is relatively unique. Sometimes there is neither a continu-
ous work practice nor a stable set of resources that would support updating and
managing the necessary technological infrastructures. Furthermore, due to the
discrete nature of the practices, activist networks have high and low points of
participation and only in times of high participation is the need for technologi-
cal infrastructure primary. The maintenance during these low points of interest
is quite complex as few people are taking care of the infrastructure. As a result,
reconfigurations are punctuated. There are times when very little happens and
others when setting up the necessary infrastructure becomes a matter of urgency.

Equally, such networks have ultimately to be integrated with the available
‘global’ infrastructure of online tools and this entails negotiating their usages
against the backdrop of an international setting. Infrastructuring may be influ-
enced by the choices and preferences of volunteers as they come and go instead
of solely facilitating organisational needs (de Carvalho et al., 2017a). Similarly,
repeated efforts to find a suitable user infrastructure may hamper the maturity of
IT artefacts, because new (unstable) artefacts emerge frequently. There are sig-
nificant demands on collaborators who have to engage in bridging, assembling,
and circumventing to make the infrastructure work (Erickson and Jarrahi, 2016).
In order to succeed, T-Nomads need to develop infrastructural competence so to
be able to artfully overcome emergent difficulties: they must become bricoleurs
(Erickson and Sawyer, 2019; Sawyer et al., 2019).
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The maintenance of the human infrastructure, which is itself responsible
for the technological infrastructure is also quite challenging within such com-
munities. The volunteers are backbone of social activist organisations and, as
such, the human infrastructure is subject to constant changes. This requires a
further layer of work to keep track of who is doing what for the community,
as volunteers might be unable to engage in some of the community activities
due to other commitments (Saeed et al., 2010). Again, this refers back to what
Mark and Su (2010) call the interplay of technical, physical, and human infra-
structure, in allusion to the embeddedness of the technical infrastructure within
other social arrangements, which can affect nomadic practices. Supporting an
effective interplay between these infrastructures would be key for fostering the
development of stronger and, to some extent, more stable nomadic cultures.

Overall, it can be said that infrastructuring in nomadic community of
activist networks has some unique characteristics, as compared to previously
studied work contexts, as depicted in Table 1. These characteristics can be
summed up as involving sporadic bursts of activity; as being distributed across
space and time, with fluid degrees of activity by a changing membership; as
involving disparate and often local interests; as entailing diverse technological
preferences and involving a high degree of reinvention. These characteristics
are much less evident, we suggest, in stable organisational environments, and
much less prevalent in individual work contexts.

The volunteer-based organisational structure and discontinuous organiza-
tion of ESF hampered the emergence of a sustainable IT infrastructure (here
web technologies: web sites, online forums, chat, email, mailing lists, etc.). In
a situation with very limited resources, the experience, expertise, networking
skills, willingness to learn and workloads of the individuals involved became
the sources that framed the practice.

The knowledge transfer between the organisers of subsequent events suf-
fered from different experiences and the perspectives individuals had on possi-
ble technology usages (Saeed et al., 2019). The volunteers tended to employ IT
solutions based on their own technological preferences and experiences instead
of responding to organisational requirements that could be derived from prior
experiences. With the passage of time, old volunteers leave the process, and
a new set of volunteers take over the responsibility to set up and maintain IT
infrastructures without knowing the past history and experiences. The lack
of evaluation of usages and effects of IT artefacts on practices resulted in
immature IT artefacts, which, instead of helping, reduced the motivation of
users. Often this dissatisfaction with IT infrastructure also reduced motivation
among activists to include in learning processes about previous efforts to find
and use available IT infrastructures. As a result, each time ESF activists had
to start from scratch again and faced similar problems in (re)instantiating IT
infrastructure.
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5.3 Limitations

As we have pointed out, we are reanalysing data collected before the advent of
some new information and communication technologies associated with Web
2.0. It is possible that these technologies might again alter the landscape we
describe. However, as yet, we have no evidence with which to assess the way in
which they, putatively, might be used in development work since there appear to
be no examples as yet in the literature.

Further, we did not conceive our task as being essentially theoretical (in any
strong sense) but rather attempt to bring to bear a case study which demonstrates
some unusual features. In so doing, we suggest that any typology of nomadicity
needs additional nuance.

Our focus has been very much on the development of the sociotechnical infra-
structure for the purposes of dispersed activists. As we have pointed out, these
activists can be viewed as one unusual kind of T-Nomad, as they move across
different locations, finding and using the resources necessary for their activist
work. Our interest was limited, however, to the infrastructuring work that had to
take place in support. We have not, therefore, paid attention to the way in which
the infrastructures are used while ESF meetings were subsequently taking place.
That, in itself, is an interesting topic but it falls beyond of the scope of this article.

6 Conclusions

In this article, we have introduced an in-depth study of the nomadic practices to
be found in social activist communities and highlighted the challenges in main-
taining sustainable human and technological infrastructures for such practices.
Our application field came to life as a part of the WSF movement, an initiative
started by thousands of social activists working against globalisation at Porto
Alegre, Brazil, in 2001, and ramified in different regional and thematic forums
with independent organising processes, as the ESF. Our objective here was hence
to highlight the challenges in sustaining information infrastructures for social
activist (volunteer) organisations. To our knowledge, this has not been the subject
of previous work in CSCW.

We focused particularly on problems faced in finding the relevant com-
ponents of human and technological infrastructures of the community at the
time of need, which provided challenges to design and appropriate sustainable
information infrastructures. For that we introduced findings from a long-term
study of the infrastructuring practices in the ESF and articulated their con-
nections with existing conceptions of ‘infrastructure’ (Star and Bowker, 2002;
Bowker and Star, 1999; Star and Ruhleder, 1996), along with Mark and Su’s
(2010) findings on the relevance of making infrastructure visible for people
engaged in nomadic practices and Erickson and colleagues’ arguments about
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the relevance of infrastructural competence for the sustainability survival of
nomadic initiatives (Erickson and Jarrahi, 2016; Erickson and Sawyer, 2019;
Sawyer et al., 2019). In so doing, we draw attention to a continuum of prac-
tices in which the specific features of a constrained resource in distributed
community of volunteers form a distinctive point between the tradition organi-
sational context and that of the individual nomadic worker.

As discussed by Gray et al. (2020), theorisations on nomadicity should
not rely on binary understandings and move away from ‘essentialist’ defini-
tions of place and time to ‘processual’ definitions that highlight the emergent,
dynamic, relational, and progressive nature of nomadic practices (cf. de Car-
valho, 2014). We argue that, in order to foster and sustain cultures of this kind
it is necessary to pay attention to the issues of infrastructure and infrastructur-
ing which arise in situations which are episodic and hence characterised by
bursts of activity, where resource availability, both human and technical, is
endlessly mediated, and where local and global interests do not always align
(Rossitto et al., 2017). These tensions, we suggest, continue to exist, regard-
less of the particular technical facilities that are — in principle — available and
are negotiated and overcome through corollary work.

Furthermore, we argue that elaborating design methods to support the re-
instantiation of such community infrastructures constitutes potential support
for such nomadic culture. This is a potential new direction for research on
technologically mediated nomadicity and the nomadic cultures emerging from
the popularisation of such practices, which we want to pursue.

Our contribution draws attention to relevant issues concerning the corollary
work necessary for the organisation of large and complex collaborative nomadic
events, where people from different parts of the world congregate to work
together on a cause. It can therefore inform people who would like to design col-
laborative technology to support the organisation of such events or engage in it.
The key factor for using Star and Bowker’s (2002) categorisation of what makes
a technology an infrastructure is that it focuses not on the availability of techno-
logical devices and their interconnections or on the development and differentia-
tion of functionality, but on the framing conditions that lead users to depend on a
compound of technologies. They point out that although an infrastructure may be
‘global’, these dependencies form at a local level. And although it is the domain
of engineering practices to provide the technological network, it is a heterogene-
ous group of actors including programmers, administrators, moderators, and end-
users whose (often ‘only’ social) activities lead to formation of the infrastructural
relation between users and technologies.
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