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Collaborative Research Centre 1187
at the University of Siegen

Digital media are marked by particular ambivalences towards bordering and the un/making of
all kinds of boundaries. To function as seamlessly as possible, such media depend on the
interoperability of various hardware and software components, devices and apps as well as
on the expectations and practices of those who shape and operate them. Today’s sensor
societies’ (cf. Andrejevic and Burdon 2015) promise of ‘seamless interoperability’ drives the
growing implementation of so-called ‘smart’, networked computational infrastructures in urban
and rural environments, for the governance of public spaces and to establish and uphold
border regimes, in order to sense, capture and control human and non-human entities. Such
‘smart’ computational infrastructures thrive on and bring about increasingly unbounded - or
“frameless” (Andrejevic 2018) - modes of data collection.

Aspirations to ever more seamless data collection often go hand in hand with increasing
restrictions for many to access the respective monitored environments. Sensor media-based
and data-intensive environmental and individual capture, like static and mobile tracing and
tracking are not only based on practices of differentiation, categorization, and calculation (cf.
Friedrich 2022). They also inscribe themselves in the enforcement of border policies and
ultimately in the understanding of borders themselves, in a process that Louise Amoore (2021)
has called “deep bordering”. That is to say, sensor media and the wider data infrastructures
they are embedded in (re)produce and reconfigure not only digital but also physical spaces
and their more or less contingent boundaries, on the technical-infrastructural, societal and
geopolitical level.

The ongoing effort to un/make boundaries within networked sensor media — be it in the name
of efficiency, visionary design ideals, or economic competition — finds its counterpart in the
un/making of boundaries through such media. Since Mark Weiser’s (1999) famous invocation
of the ideal of seamless availability of information across various devices and applications in
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the context of ubiquitous computing, there have been ongoing debates especially in the field
of human-computer interaction about the conditions of possibility and value of “seamfulness”
and “seamful design” (e.g. Chalmers 2003; Inman and Ribes 2019; Vertesi 2014). ‘Seams’
are envisioned to have the productive capacity of surfacing, emphasizing, and mobilising sites
of friction and possible disconnects.

This conference aims at bringing three sites where boundaries are made, un- and re-made
into a fruitful dialogue, inquiring into (deep) bordering as cooperative practice and the
(re)configuration of seamlessness as an ongoing achievement:

1. In the southern EU borderlands, asymmetric seamless data collection translates into
violent regimes of migration control, into practices of sensing and counter-sensing
those regimes, and into attempts to cross material and digital borders.

2. On ‘smart’ farms, the virtualisation of pasture fencing creates zones in which
containment or exclusion is negotiated between more-than-human actors, that is,
between livestock and the various devices used for tracking, monitoring and,
ultimately, restricting their movement via operant conditioning.

3. In urban spaces, “smart city” discourses and their innovation agenda’s promise to
optimise the management of public spaces through platform technologies and
networked digital devices offering “seamless” interaction and interoperability, while
everyday practices of governing and navigating urban areas reveal their socio-
technical “seams” opening up opportunities for situational forms of critical
engagement.

The conference features both contributions that engage with these sites and contributions that
offer a theoretical meta-perspective on seams, borders, frames and their respective absences.
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Book of abstracts

Panel 1: Sensing and counter-sensing seamlessness in the
Mediterranean borderlands

Few other situations offer such densely layered and inter-connected webs of seams and
boundaries like nation-state borderlands. State borders rally human and more-than-human
publics around them, define and challenge moral values, crystallize societal tensions, interrupt
and incentivize their own dismantlement. Borders are porous by nature, only upheld by a
constant laborious interplay of humans, technology and material affordances, and in many
immediately spark creativity concerning how to overcome them. While for certain privileged
crossers, movement in those borderlands may seem seamless, many others experience
firsthand the practices of surveillance, exclusion and violence which uphold and facilitate that
seamlessness.

Focusing on the EU-Mediterranean border zone as one set of borderlands historically and
currently at once particularly seamless, separated, re-seamed, and particularly violent, our
panel aims to investigate the political economy of seamlessness at stake here. Who is actually
endangered by /enabled to pursue seamlessness? What are the politics of borders, border
making and border crossing, and how do they connect to questions of publics and the
privatisation of data? What are the mechanisms of power at play here, and which role does
seamlessness play in masking them? We are particularly interested in the long durée of
border-making through colonialism and after, in the interplay of humanitarianism and border
control, and in complicated symbioses of citizens and surveillers in deep border zones.



“Tragic events” and the affective politics of seamlessness
Gerhild Perl, LMU Miinchen

This paper examines death during migration through Max Scheler's conceptualization of the
“tragic”. By exploring a lethal boatsinking as a tragic event, | ask about the ways in which the
moral, affective, and political world exhibits itself in the tragedies occurring in the webs of
seams and boundaries in the Spanish-Moroccan borderlands. Tragic deaths and
disappearances reveal the porous seam of borders as they reveal how responsibility
disperses, failures in rescue are reframed as inevitable, and deadly events blend into
narratives of accidents, bad luck, or individual risk. | conceptualize this as a specific form of
affective politics—a political economy of seamlessness involving the emotional trivialization of
tragedy and the strategic redistribution of blame. Therefore, | show how “the tragic” unfolds
before and after a deadly event—not as a causal sequence, but rather as an atmosphere. |
argue that such events disrupt the smooth functioning of maritime border control while
simultaneously restoring the apparent seamlessness of borders.

Surveillance symbiosis and the uneven distribution of seamlessness in
Moroccan—Dutch borderlands

Nina ter Laan, University of Cologne

Since the 1960s, the annual summer return of Moroccan labor migrants and their descendants
has evolved from journeys in overloaded vans onto ferries, to crossings in luxurious rental
cars and planes via Algeciras, Ceuta, or Melilla, Schiphol, or Rotterdam. Long before biometric
databases and algorithmic profiling, the encounter with the border was anticipated in the body,
ready to transit to smells and tastes of the ancestral home, but also silence in the car, tightened
shoulders, a father guarding the folder of family documentation. This affectively inherited
anticipatory vigilance resurfaces at moments of passage, whether in Algeciras or Schiphol,
and persists beyond them.

The seamless mobility that is engineered today along the Moroccan—Dutch corridor, one of
the longest-standing postcolonial migration routes between Europe and Morocco, rests on a
deeper structure that | call surveillance symbiosis. By this, | mean a relational ecology in which
state agents, activists, entrepreneurs, migrants, and ordinary citizens are mutually entangled
in practices of monitoring, accommodation, and strategic ambiguity.

This condition is rooted in Morocco’s 'makhzen' system of governance, where power operates
through proximity, mediation, and graded loyalty rather than overt repression alone. As
Makhzen power, symbiotic surveillance is not external to social life, but is embedded in it. This
governance logic became transnational through postwar labor migration, particularly among
Moroccan-Dutch citizens who experienced repression under Hassan Il. Not only borders, but
also associations, religious institutions, business networks, and Morocco's non-renounceable
nationality, became media of continued surveillance within European democracies. What
becomes visible at the checkpoint reflects (memories of) these diffuse relations already in
place. Seamlessness, in this sense, is the outcome of historically sedimented and unequally
distributed forms of sensing and self-sensing in deep border zones.



Migration and traces of routes-making. The temporal layering of the route
at the French-Italian border

Martina Tazzioli, University of Bologna

This presentation develops a study of migrant routes that focuses on the temporal layering of
route-making processes, and it does so by building on archival and memory traces about
migration produced and transmitted in border-zones. Drawing on critical geography literature
on migrant routes and on works on traces of migration and borders, it starts explaining what it
means to investigate migration through the heterogenous traces produced about migrants’
presence.

It proceeds by conceptualising traces of route-making: assembling heterogenous traces about
migration enables reconstructing the formation and sedimentation of the routes from the point
of view of what has been recorded and transmitted over time. The talk moves on by focusing
on the French-ltalian Alpine border, which is key border-zone along the migrant route to
France, historically shaped by diverse migration movements: it retraces the temporal layering
of such route focusing on the archival and memory traces about past migrant passages, since
the aftermath of WWII.

It considers three key components of route-making processes and of their contestations:
border controls, solidarity/rescue, and smuggling. In the final part, it interrogates how to
articulate a critical knowledge of routes and of the border regime more broadly, building on
traces of route-making: a focus on traces reveals how modes of border violence are enforced
also by partially — but never fully - erasing the memory of past migration while it unfolds the
obstinate persistence, even if incomplete, of struggles for movement.

“Oh how | pity them”. Sensing the borders between Spain, Morocco and
the Kingdom of God through Catholic charity.

Carla Tiefenbacher, University of Cologne

In its 900-year long diasporic tradition, Catholic life in the region has always relied on dynamics
of care in the selectively seamless Spanish-Moroccan borderlands: on seamless missionary
migration to care for those liminally bound in place. Drawing on ongoing ethnographic
fieldwork in the archdiocese Tangier, this paper traces how intimate encounters become sites
to negotiate, sense and make sense of the EU-Moroccan borderlands.

Only tolerated as guests, whose invitations may be suspended at any given moment, Catholic
life in northern Morocco relies on intimate events: on aid in moments of dire need, on prayers
in the face and presence of Jesus, on the individual and the indoors. Not only the political
border regimes shape Catholic life in Tangier, but also the tensions that arise from building
the (Catholic) Kingdom of God under the web of surveillance closely knit by the Moroccan
nation-state. Highly socially and geographically mobile, in touch with existential suffering and
inner turmoils, parish members congregate a unique sensorium of how EU-Moroccan border
practices affect the lives of those variously capacitated in their striving to cross.



| explore how reproductive care, volunteer engagement, material aid, and spiritual support
respond to and reproduce historically grown hierarchies and aspirations of crossing the
borders between Europe and Africa as much as between this world and the next. What does
‘the intimate’ imply in these overlapping borderlands? And how do hierarchized encounters of
care and intimacy with God, oneself and the Other facilitate, transgress and reinforce those
borders?

7, ".0‘.‘. .

Panel 2: Towards sensor media critique
Tracing the socio-technical seams of platformised urban spaces

This panel revisits the notion of “seamlessness”, its cultural-historical origins and fields of
application, inquiring particularly into its role in the context of platformised urbanism and urban
platformisation (cf. Striver/Bauriedl 2022). The promise of “seamless” interaction and
interoperability has long guided design discourses and technological imaginaries — from Mark
Weiser's (1999) vision of Ubiquitous Computing to contemporary digital platform
infrastructures. Over the last decades, “smart city” projects and their ambitious agendas of
governmental innovation have promoted the mobilisation of ubicomp’s paradigms to govern
citizens’ everyday lives and optimize various administrative and logistical processes (e.g.
Mattern 2021; Powell 2021). While seamlessness operates as a socio-cultural and technical
ideal that conceals frictions, aligns heterogeneous components, and configures expectations
of users, administrators, and industries alike, “seams” are never fully enmeshed or erased.
Following Janet Vertesi (2014), the panel proposes to engage with cities’ heterogeneous,
multi-infrastructural environments by tracing their socio-technical seams, and the various ways
that different actors creatively bridge, bypass, or align them.

In doing so, acts of tracing and rendering tangible socio-technical seams (cf. Inman/Ribes
2019) provide a critical lens for understanding how the cultural-historical ideal of
seamlessness shapes the design of digital platforms and networked devices that are used to
govern and navigate urban(ised) areas. We pose the questions: How do seams surface in
public spaces and everyday practices? How might the resulting frictions serve as analytical
vantage points for a situational critique of the “sensor media” (Thielmann 2019) that pervade
our living environments, and eventually, for fostering mundane forms of “data infrastructure
literacy” (Gray et al. 2018; see also van Geenen et al. 2023). The panel’s aim is to investigate
the ambivalent role of seams in the organisation and navigation of everyday urban life: as both
sites of breakdown and as opportunities for rendering hidden infrastructures and politics
accessible and assessable (cf. Bowker/Star 1999).
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The seams of urban micromobility

Daniela van Geenen / Carolin Gerlitz / Max Kanderske (University of Siegen)

Shared micromobility services offered by Doft, Bolt and Lime, to mention only a few of the
biggest providers, offer a vision of urban transportation that hinges on multiple promises of
seamlessness: the seamless switching between more sustainable modalities of
transportation, like two-wheelers and public transport; the seamless use of multiple
micromobility services, often facilitated by so-called “Mobility as a Service” (MaaS) platforms;
and the underlying seamless access to communication technologies facilitated by ongoing
datastreams provided by network providers and the platforms’ own backend infrastructures.
As they populate urban spaces with their ‘fleet bikes’ and ‘fleet scooters’ such platform
companies reconfigure practices of mobility and navigation, infrastructural monitoring and
urban planning in the name of not just supposedly seamless user experiences, but wide and
fast access to everyday facilities and needs.

This contribution posits that, far from realising this self-imposed ideal of seamlessness, urban
micromobility has to contend with — and actually brings about, or even thrives on — a multitude
of seams as it unfolds in situated ways and in action. Drawing on and departing from the case
study of Maas$S in the German city of Cologne, we trace these seams across various layers
and scales, ranging from the built environment and urban infrastructures to apps, devices,
vehicles, interfaces, more than local platforms and, ultimately, questions of labor, policy, and
political action. In doing so, the contribution brings the discourses around seamless/fulness
that first originated within the fields of Ubiquitous Computing and HCI into dialogue with recent
Platform Studies scholarship. That is, this contribution expands the perspective on the
boundary politics of platforms to include space, materiality, actors and affect. We argue that
inquiring into such seams provides opportunities to examine and account for platform
infrastructures’ move into urban environments, in which seams explicitly invite critical and
political reflection.
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Reclaiming seamfulness in datafied urban planning

Yana Boeva, Institute for Social Sciences, University of Stuttgart

Governments, tech developers, and other intermediary actors eagerly promote datafication
and platformization for the design and development of our built environment through, for
instance, urban dashboards, urban platforms, 3D city models, cloud environments, indefinite
digital twins, and various smart city initiatives (Borbach et al., 2025; Dawkins & Kitchin, 2025).
The seamless data flows and interactions with digital technologies and media offer to provide
better and more objective data-based decisions, to ensure faster and more efficient planning,
to resolve the issue of public sector staff shortage, especially in the area of domain-specific
jobs, and, in the long run, contribute to sustainable urban transitions. Accompanied by
narratives of automation, interoperability, seamlessness, “de-siloing”, and similar, sometimes
even used as “two-word themes” (Singh & Lynch, 2025), digital and datafied technologies,
media, and practices are presented as problem and solution at the same time. However,
looking beyond the narratives and attributed potentials of seamless operations reveals techno-
economic solutions to mostly social problems that fall short of reflecting on the sociocultural
and political character of digital data practices, their inherently local context, and a “seamful”
practice (Vertesi, 2014). Indeed, taking the term “seamless” literally is self-contradictory, as it
implies removing the seam—the very element that connects multiple actors, objects, things,
or ideas—which would cause them to fall apart or disconnect.

Drawing on research in critical data studies and platform urbanism, combined with interviews
with urban planning actors and a document analysis in the German urban development
context, | argue that, through seamfulness and deliberate ruptures, datafied urban planning
and design retain their situatedness and local relevance. Otherwise, decisions derived from
the regime of data-based optimization and efficiency and shaped by IT companies, business
consultancies, and technocratic government actors, due to an ongoing lack of “data
infrastructure literacy” (Gray et al., 2018) and technical know-how of especially public sector
actors, through public-private partnerships risk to homogenize local realities or impose
particular normative values for the sake of technical feasibility. Examples include the purchase
and implementation of foreign data on private energy consumption by data brokers, or
isomorphic urban dashboards based on the 15-minute city model that ignore the needs of
differently-abled people. Through this practice-theoretical perspective, this paper discusses
seams as sites and acts of social responsibility in urban development and, in geological terms,
as traces or presences of something valuable, perhaps to be preserved rather than
monopolized in the future.

References

Borbach, C., Chun, W. H. K., & Thielmann, T. (2025). Making everything ac-count-able: The digital
twinning paradigm. New Media & Society, 27(8), 4369—4384.

Dawkins, O., & Kitchin, R. (2025). Urban digital twins: Digital twins for participatory steering. New Media
& Society, 27(8), 4402—4419.

Gray, J., Gerlitz, C., & Bounegru, L. (2018). Data infrastructure literacy. Big Data & Society, 5(2).

Singh, R., & Lynch, M. (2025). Proverbial economies of STS. Social Studies of Science, 55(3), 327-
349.

Vertesi, J. (2014). Seamful Spaces: Heterogeneous Infrastructures in Interaction. Science, Technology,
& Human Values, 39(2), 264-284.

10



Interoperability or function creep? Exploring seams and their glitches in
critical infrastructure studies
Christoph Raetzsch

"The language of seams reminds us that infrastructures often collide
[and] seams suggest that there are many possible ways to patch
multiple systems together into local alignment." (Vertesi 2014: 269)

In this contribution to the panel, | would like to approach the critical discourse in infrastructure
studies on seamlessness (and its glitches) through two perspectives: The first perspective
emerges from my research in different technological innovation fields, reflecting the
operational value of seamlessness to promote and implement new technological solutions in
cities and municipalities. Seamlessness and its many obstacles here often refer to questions
of interoperability, that is, standards, agreements, frameworks and architectures of data
exchange and analysis between distinct systems. In the second perspective, seamlessness
is regarded as a threat and an impossibility, leading to tacit or explicit forms of function creep
(Koops 2021) in datafied systems. The term is more salient in critical data studies, pointing to
unforeseen consequences of data collection and exchange that further marginalise already
vulnerable populations. Seamlessness as a “techno-systemic imaginary” (Powell 2021: 8)
means quite different things in each of these perspectives. My talk will to some degree seek
to disentangle these incongruences yet point out the need to distinguish between a
technologically-informed analysis of installed technologies and how they are framed in
marketing or policy. The presentation will discuss examples of smart city developments in
Germany, automated license plate recognition systems and the development of digital twins
in Denmark to underline this conceptual contribution to the discussion.

P A R
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Panel 3: Unruly nature
Technospheres of animal control as sites of disruption

Sensor-based technologies such as GPS tracking, RFID tagging, and virtual fencing are
reshaping how animal movement is governed across agricultural and ecological contexts.
While often promoted as tools of seamless control and precision, these systems can be viewed
as sites of disruption: they reconfigure established practices of herding, protection, and land
use, often leading to conflicted interactions between digital infrastructures, nonhuman agency,
and landscapes. Thus, they themselves become sites of friction, failure, and contestation.

Virtual fencing, for instance, reconfigures the spatial logic of herding, introducing new forms
of invisible bordering that clash with ecological realities, established agricultural and wildlife
management practices and animal behavior. By tracing how these digital systems both
dissolve and impose boundaries, the panel critically examines the tensions they generate
across historical times, species, landscapes, and forms of governance. It invites contributions
that understand disruption as a constitutive dynamic—one that exposes the ecological,
political, and media-technical contingencies of digital animal management.

Technology & human-wildlife interactions

Manisha Bhardwaj, University of Freiburg

Advances in technology have increased our ability to detect, surveil, monitor and manage
wildlife. Through various technologies, such as automatic detection and deterrent systems,
humans can influence wildlife movement and space-use patterns. Automation has also
changed the way humans and wildlife interact, as the physical presence of humans is
gradually diminishing, as technology steps in. This creates a new ‘layer in landscape
dynamics, that extend beyond physical landscape changes and human presence, to ‘virtual’
ones. In this presentation, | will explore the role of technology in current wildlife management
strategies, taking a specific look at wildlife-vehicle collisions. | will share how technology is
used to monitor roads and railways, and to detect and deter wildlife in order to reduce the risk
of collisions. | will also touch on the concept of ‘communication’ and what these technologies
communicate about where wildlife can, and ‘should’, be. As monitoring and management
technologies become more widespread, they are likely to reshape human—wildlife interactions
in the future.

“From wire to GPS: Flexibilization in herd management then and now”
Christoph Borbach (University of Siegen), Vesna Schierbaum (University of Potsdam)
Across contemporary livestock management, digital infrastructures increasingly aim to render
animal mobility flexible, programmable, and automated. Virtual fencing technologies based on

GPS tracking and geofencing promise to dynamically steer animal movements and implement
adaptive grazing strategies such as rotational or mob grazing. Yet these ambitions build upon
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a longer history of attempts to flexibilize and manage animal mobility through infrastructural
means.

This joint presentation combines a historical and a contemporary perspective on flexible
boundaries in herd management. The first part traces the nineteenth-century introduction of
barbed wire in the United States as a key moment in the flexibilization of animal movement in
husbandry. Emerging as a solution to the so-called “fence problem,” barbed wire enabled
movable, scalable infrastructures that reconfigured relationships between animals,
landscapes, and agricultural practices while relying on animals’ behavioral responses and
resistance.

The second part turns to contemporary virtual fencing, examining how digital systems attempt
to automate flexible grazing regimes through real-time tracking and behavioral conditioning.
However, these infrastructures remain embedded in contingent ecological and social
processes, including herd dynamics, terrain, and environmental variability. By juxtaposing
historical and contemporary approaches, the presentation argues that the flexibilization of
animal mobility is a recurring agricultural ambition that shifts from material fences to digital
systems which are no less ‘material’ than earlier fences but profoundly change how
boundaries are perceived and interacted by both humans and animals.

Sensing the unruly: Fences, multispecies disruption, and the politics of
biosecurity in Denmark’s borderlands

Annika Pohl Harrisson

This paper examines how contemporary efforts to contain “unruly” wildlife reveal the unstable
dynamics of technospheric biosecurity. Drawing on research on Denmark’s 70-km wild-boar
fence and its wider assemblage of hunters, farmers, officials, pigs, and pathogens, the paper
argues that fencing functions less as a stable barrier and more as an ongoing infrastructural
process that continually generates friction. Introduced as a seamless, science-driven
response to African Swine Fever, the fence has instead produced shifting responsibilities, new
ecological effects, and persistent cross-border tensions. These dynamics show how
biosecurity measures rely on constant infrastructuring: repairing breaches, recalibrating
practices, and negotiating more-than-human agency.

Building on analyses in the edited volume Fences and Biosecurity, the paper shows how
fences communicate across species and act as semiotic devices whose meaning is continually
renegotiated. Their effectiveness depends on “fencibility” - their capacity to shape behaviour
and perception - yet this capacity is unstable. The Danish case shows how fences participate
in aesthetic and political filtering: they foreground viral threat while obscuring the ecological
and industrial conditions that render pigs vulnerable in the first place. Rather than securing
territory, the fence exposes the seams, failures, and contradictions of multispecies
governance. By tracing how material, sensory, and administrative fences act, fail, and change,
the paper situates biosecurity as a technosphere in which borders are constantly made and
unmade. It argues that attempts to govern wildlife through infrastructural control inevitably
encounter more-than-human resistance, revealing the inherent precarity of managing
multispecies relations through technoscientific means.
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Sensing borders: Counter-mapping in Great Lakes urban regions

Michael Darroch, York University

This presentation is based on transborder research deriving from our recent SSHRC project,
Sensing Borders: Mapping, Media and Migration (2020-2025). We have conducted this project
through the InTerminus Creative Research Collective which we co-direct, drawing together
contributions of media and visual artists, geographers, historians, urban planners, architects.

Our investigations start from the premise of un-bordering, un-mapping and remapping of the
borderland areas in the lower great lakes. Counter-cartographies or counter-mapping
research enables ways to visualize how national boundaries tie into settler-colonial narratives.

Relatedly our projects are invested in historical erasures, especially where Indigenous and
Black histories traverse international boundary lines in this region. The projects are also
essential to counteract the increasingly securitized spaces that have re-made the Canada-
U.S. border in the last two decades. In moving the emphasis from the physical border to a
larger borderlands region, encompassing the great lakes and its watershed, historical and
geopolitical complexities multiply as the region spans across two settler nations and
Indigenous ancestral territories.

We consider timescales that are both longer and shorter than the present moment of crisis
and how different forms of migration can be sensed, unearthed and documented to see the
great lakes region as space of transit and transition rather than one that is static and divided.
Our presentation details the participatory and collaborative approaches, beginning with
walking, following a range of artist-led practices, to making maps as a form of “low-resolution”
field research to capture fleeting and ephemeral responses to places.
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