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ABSTRACT

Smart passports rely on forms of infrastructural mediation that have been
incrementally incorporated into border regimes over the last decades. For
example, a solution developed for a specific societal question (e.g. using
numbers instead of names in order to identify eligibility for public pension)
has much later been turned into a technique for bordering that has little to
do with social welfare. The cultural techniques of assigning numbers to
individuals (as pension numbers or personal identity codes), their
structuration into electronic databases and the collection of information on
passport applicants in digital form have evolved gradually, responding to
historically specific needs, fears and desires. In discussing the implementation
of cultural techniques that have become central to the emergence of smart
passport scenarios, this paper highlights four areas that have influenced
these developments: the right to travel as a moral category, forms of
inscribing the applicant into a passport document, the emergence and
development of interconnected registers and databases, and the dynamic
tension between security needs and a desire for forms of smooth travel. The
paper suggests that today’s solutions and propositions for smart passports
continue to respond specifically to a societal dynamic with a long history in
passport issuance and control: on the one hand, the social privileges of
kinetic elites who expect smooth and fast-paced travel, and on the other, the
suspicion and intensified control directed at those who are in much worse
positions. Smart passport scenarios build on this dynamic tension by
suggesting further forms of surveillance, investing in forms of infrastructural
mediation that enables further forms of data-based securitization.
Interventions in today’s bordering regimes therefore need to critically reflect
on this long durée of bordering techniques and their infrastructural
mediations, particularly if forms of registering, archiving and filtering ought
to be influenced in the long term.
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Introduction

Borders may be considered ‘smart’ if they can facilitate decisions about who
may pass from one jurisdiction into another. Borders’ so-called smartness is
tied specifically to the kinds of information that can be pulled at any one
moment for purposes of guiding situational decision-making. Of particular
importance for the decision process are the databases that can be consulted
to augment situational awareness - especially where their consultation might
be automated. These form part of infrastructural media (Schiittpelz 2017). The
main interface for case-specifically consulting these databases in border-
crossing settings resides in the passport (see Robertson 2010). Since pass-
ports too have become subsumed under the label ‘smart’, this paper traces
their histories by focusing on the infrastructural media that enable what is
referred to as ‘smartness’.

Empirically, the work draws on a broad-based corpus of Finnish passports
(collected from museums, other archives, companies and individuals) and on
oral-history interviews with border officials, key passport developers and
police representatives initiating or being affected by changes in passport-
related infrastructure. The collected passports were issued from the early
nineteenth century through to today, while the oral histories extend back
to the time of developments undertaken at a key moment in the digitization
of passports, in the 1980s. Qualitative analysis focused both on the roles of
material mediations and on practices of symbolization. We employed ‘thick
timelines’ methods alongside thematic coding for the interpretations.

Our analysis shows that infrastructural media play a highly significant role
in how passports, and the databases connected with them, may be imagined
and applied. It reveals complex histories behind core categorization com-
ponents that inform smartness, including individuation, registration, digitiz-
ation and automation. Historically, these notions have been articulated in
different ways under earlier passport regimes. Yet the social acceptability
of registration and documentation practices - whether bound up with cap-
turing signatures, photographs or fingerprints; assigning specific numeric
codes (e.g. a social-security number); or creating and using registers — has
consistently proved crucial in shaping the configurations that emerged.
Wars and violent attacks have lubricated strivings towards smartness, and
the future likewise is almost certain to see data flow and privacy regulations
relaxing in tandem with further moves aimed at smartness. While imaginaries
linked to ‘smart’ solutions suggest that these strides expedite and enhance
decision-making, the situation is empirically far more complex (e.g. see
Leese and Pollozek 2023): problems with probabilistic automation continue
to plague identification and decision procedures. Accordingly, human
decision-making — however bureaucratic, slow and trace-impervious it
might be - remains an important factor in the loop (Pynttéri et al. 2023).
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Our discussion spotlights the socio-technical contexts that influence the
development of border control (Jeandesboz 2016, Sontowski 2018, Leese et
al. 2022, Noori 2022, Seuferling 2024) and the ways in which actors grapple
with uncertainties inherent in data-driven technologies (cf. Sadowski 2020).
Thereby, the paper teases apart elements of the smart border by turning a
lens on specific trajectories related to passports. In doing so, it also contrib-
utes to scholarly understanding of notions of infrastructural media and
their representational forms available for public scrutiny.

The smartness mandate set in context

‘Smartness’ has become a byword for bringing change to urban environ-
ments, stores and shopping centres, public transport and border regimes
and environments alike (e.g. see Amoore et al. 2008, Hendow et al. 2015,
Jeandesboz 2016, Halpern and Mitchell 2023, Mau 2023). While visions of
futures, technology-development initiatives, etc., bundle it with discourses
of (artificial) intelligence, ease of use and enhanced agency, from a media-
theory perspective smartness relies rather more on reducing complexity
through quantification and on operative modes of decision-making
geared to facilitate ‘speed’ and ‘efficiency’. For pursuing these goals,
smart technologies exploit cultural techniques of proxification (Chun
2021, Mulvin 2021), non-representational modes of operativity (Farocki
2004) and processes of filtering (Siegert 2015, Seuferling 2024). These tech-
niques rely on decision models and procedures that selectively focus on cri-
teria deemed good enough to convey smartness. Smartness is hence not a
fixed property but an achievement of infrastructural mediation (Schiittpelz
2017), i.e. of means developed for supporting complex cooperative work
practices, for which forms of mediation are central. As has been pointed
out with the notion of boundary objects (Star 2010), these cooperative prac-
tices do not need to be consensual, and it is here where the highlighting of
mediation becomes central. For complex cooperative practices, forms of
infrastructural mediation allow different actors to work together, although
they might have very different kinds of views on politics, questions of iden-
tity or even human rights. The notion of infrastructural media is thus valu-
able for analysing how mediation plays a decisive role within smart
environments.

Smart technologies convergence imaging, information technologies and
biotechnologies (Kember 2014), thus intimately entangling and entwining
multiple forms of material infrastructure with organic human bodies (just
as much as other entities that are to be recognized, sorted, and processed
further). Research on smart environments increasingly points to problematic
aspects (examined in relation to border regimes e.g. by Chouliaraki and Geor-
giou 2022, Chaar-Lépez 2024), including the potential to reinforce racist,
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ableist and improper gendered practices entrenched via troubling leanings
with deep roots from the eighteenth- and nineteenth-century histories.
There is far less work available on the recent and unfolding history: how
some of these smart environments have developed.

We therefore direct our attention to a field of smart border development
that began with early processes of digitization, which later paved the way
for adopting a ‘smartness mandate’ (Halpern and Mitchell 2023) in technol-
ogy development. For stakeholders involved, including companies, organiz-
ations and governmental bodies who have an interest in the operation of
passport-related technical systems and access to associated data, this has
been a useful arena for prototyping, with varied implementations unveiled
for ‘smart travel’ across borders. Finland provides a particular telling
example. As an EU member state with the longest external border with a
country outside the Schengen area, Finland has historically wrestled with
a balance in security matters, from ease of travel to nearly complete
border closure (at the time of writing, extending along the entire land
border between Finland and Russia). Therefore, it provides insights into
the intricate complexities inherent in smart border developments. Our
analysis is anchored in empirical research conducted with the country’s rel-
evant archival and other institutions in combination with enquiries among
passport developers, border officials and the police force. Our corpora com-
prise, first, the above-mentioned set of passports as a major source of
empirical material. From the 1820s to the 2020s, these were scanned from
institutions’ and individuals’ holdings to represent the differences to be
found in the documents themselves (when signatures made their first
appearance, changed form or disappeared from view; the use of photo-
graphs, stamps, fields for signalments and other visual elements, etc.).
The second main corpus consists of transcripts from the oral-history inter-
views. All of the relevant persons, at the time of the semi-structured inter-
views, were or had been involved in passports’ development or issuance.
In addition to these two corpora, we amassed material on changes in
national and EU legislation pertaining to travel/passport requirements
and framed our analysis also via the standards and quasi-standards for pass-
port development issued by the International Civil Aviation Organization
(ICAO) and International Organization for Standardization (ISO). With this
paper, we specifically focus on historical developments related to the
smart border, illuminating the role filled by infrastructural media - forms
of mediated knowledge that are vital for understanding both historical
and future developments in bordering. By doing so, we add nuance to aca-
demic discussion of smart borders and, more generally, of smart environ-
ments. Thus, we reveal how local processes of decision-making continue
to exert a decisive influence on the feasibility of enacting the so-called
smartness mandate, while showing how international organizations,
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private companies and globally active state regimes again are pressing for
solutions that do not necessarily suit local circumstances well.

Smart passports for kinetic élites

In an Associated Press news brief from 2017 that introduces novel border
technologies identified as smart, a blonde woman in sleek, casual but
elegant attire strides through a European airport (in Helsinki), towards the
service counter at a gate, where ground personnel immediately greet her
by name and hand her a boarding pass for a passenger plane. The head of
ground experience at Finnair explained: ‘There’s the invisible red-carpet
moment, so the check-in agent knows immediately what's the name of the
customer and where she’s travelling to'.

Airports of many stripes worldwide have since been testing and imple-
menting technology for such purposes to identify frequent flyers so that,
having been identified as someone special who belongs to the high-speed
and high-mobility ‘kinetic elite’ (Wood and Graham 2006), they experience
that ‘red-carpet moment’ without needing to present any travel documen-
tation whatsoever. In the prototype case presented by the AP piece, frequent
flyers upload three ‘selfies’ to a purpose-built application so that face-recog-
nizing systems can identify them later. In place of identification documents or
explanations presented by the individual, the physical face, as a surface of the
body, becomes the site under scrutiny. For that surface to be studied, it has to
be transformed into a technical image that can be manipulated and operated
upon within a broader information infrastructure.

This enactment of a right to travel ‘seamlessly’ and without further inter-
ruptions offers an example of technologically mediated social sorting that
smartness acts upon. The filtering process, in this case relying on information
supplied earlier via a frequent-flyer programme and its purpose-built appli-
cation, filters in those eligible for seamless, smart travel. They then constitute
a privileged group that nonetheless needs to be surveilled in order to enact
said privilege. Since the demonstration in 2017, hundreds of similar projects
have been tested across airports globally, with visions calling for such auto-
mation at all passport control. Hands-in-pockets travel, as developers of
these systems call it, relies on ubiquitous-computing infrastructure (Weiser
1993) that actively senses the installation environment, with recognition of
certain changes in the environment triggering activation of the infrastruc-
ture’s smart features. An embodied face, a way of walking, an action or a
specific voice may function as a marker that enables the infrastructure to
access databases that guide system actions and decisions. While a passport
is a medium of movement (Lehmuskallio & Haara 2023), smart environments
reconfigure how that movement may occur.

But how did the notion of a right to travel ‘smartly’ emerge?
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The right to travel as a moral category

Passport issuance has always drawn together questions of social morals and
accuracy of control. Before the introduction of electronic registers, authorities
granted travel permits that were based on local knowledge or community
memory. Collection of data for this operated through the give-and-take of
social interaction, very different from today’s automatic churning out of
data in reliance on processes of aggregation and algorithmic calculation
often divorced from reflexive human action (see Couldry and Hepp 2017, p.
125). First-hand knowledge passed through the hands of many actors
involved in socially separating those who were allowed to travel from
those who were not. Smartness, in this sense, was distributed among social
bodies, as applicants’ moral character was attested in writing by authorities
and visually assessed through reading, inspection and evaluation of the docu-
mentation provided.

Our material attests that Finnish passport applicants in the nineteenth
century typically needed to gather certificates from the police and other
local actors to have evidence of having fulfilled all obligations to the state
and of being of good repute. Applicants had to obtain signed documents
as proof that they were free to travel and that no impediments to the pro-
vision of a passport existed (e.g. unpaid taxes, an active military-service obli-
gation or a prison sentence to be served). The state church played a central
role by tracking parish members and granting applicants a certificate of repu-
tation and a referral of their registration in a specific parish. The minister of
church thus acted both as an assessor of morals and as that of a bookkeeper
who can consult and add novel information to the parish register collected in
Finland (as part of Sweden) since the 1530s.

The importance of these social bodies, and their individual representatives,
was reflected in the passports of the day. Usually, the person travelling was
referred to only by name, perhaps with a profession mentioned. Otherwise,
passports were focused on marking out those who issued them, not the
holder. Among the insignias they typically bore were seals, officials’ handwrit-
ten signatures and clarification of their names. At this stage, the person carry-
ing the passport was of less import than who had issued the passport.

Information-collection practices and the functions of passports were still
firmly rooted in co-operation among local actors when more than half of the
twentieth century had passed. With both World Wars having made a sub-
stantial impact on the issuing of passports, travel documents were issued
and regulated more centrally by the state, as national and international
players began taking on a growing role in requesting, standardizing, and cat-
aloguing information (Salter 2003, Robertson 2010, Torpey 2018). However,
the application process still required the aid of local actors. For example, the
Finnish church’s ministers and registers retained their centrality in proving
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applicants’ reputation and identity. Likewise, the local police continued to
certify that the applicant did not pose a threat to public order. It was only
after Finland’s 1987 passport reform that the applicant no longer had to
submit a corresponding official certificate as a matter of course. At that
point, explicit moral scrutiny of people seeking a passport was deemed irre-
levant for the decision on permission to travel. Meanwhile, the information
still deemed pertinent began to percolate into databases, both local and
centralized. Questions of morality, social belonging, etc. have not become
irrelevant in the intervening years, as the prototype showcased at the Hel-
sinki airport highlights, their inscriptions now are angled specifically
towards very different forms of privilege. Rather than being known as virtu-
ous in writing, questions of morality become tied to the willingness to
submit to tracking and assessment by smart border technologies in
exchange for travelling swiftly and more seamlessly, with hands in
pockets. At the moment, these technologies are often targeted at privileged
travellers, who are expected to enjoy them as a means of facilitating journeys
and making for a smooth travel experience. However, as such technologies
are introduced to broader swaths of society over time, they tend to become
the norm, and indeed mandatory (van der Ploeg 2003, Keshavarz 2019). On
the flipside of granting this privilege is intensified scrutiny of non-privileged
travellers: the majority of the world’s population. The travels of the latter
thus become seamful (Chaudhuri 2021), at multiple points of filtering. Con-
ceptualizations of the ‘political ecology of passports’ (Keshavarz 2019)
evident in this regard gain credence from the fact that abolition of intra-
EU passport checks as wrought by Schengen regulations was followed by
stricter passport and visa requirements for entering the Schengen area,
and an intensified surveillant attention to Europe’s external borders.

Inscribing the applicant in the passport

At its core, a passport carries a request from one sovereign to another to aid
and protect an identified bearer. Only later, as Mark Salter (2003) has stressed,
did the passport transform into a pivotal instrument for uniquely identifying
each individual traveller, specifying a point of origin and thereby stating the
country to which that person might be deported. Initially, passports were
mainly permits to move from one geographical area to another. Serving pre-
dominantly as a letter of recommendation, a passport promised security,
extended the privilege of travel and conferred freedom of movement.
Since this was tied to social status, precise individual identification was not
always necessary. Establishing the social group to which the traveller
belonged was far more important. Implicit in this is that only an honourable
elite travelled, except in cases of compulsory migration, war and cases of reli-
gious pilgrimage.
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Before the First World War, passports contained little personal information
about their holders, since, prior to this, the central concern was to display the
passport-issuer's competence to assure the traveller's good character. The
main elements exhibited with regard to a traveller were a name and pro-
fession, with fields for the holders’ signalments seldom being filled out in
our corpus. Passports nevertheless afforded their holders some ability to
prove themselves harmless and hence free to travel. An individual’s speech,
reputation and physical appearance (Fahrmeir 2001, p. 218) indicated belong-
ing to a specific social group. The bodies who left their traces in the passport
were instead those of state officials. The issuer's handwriting, stamps and
seals were marks of authority and provided for the authenticity of the
document.

Increasingly since the First World War, increased mobility and distrust
levelled against foreigners meant that the traces left in the passport by
bodies of state officials no longer sufficed. Where the issuer’'s handwriting,
stamps and seals were marks of authority that vouched for the authenticity
of the document, something now had to vouch for trustworthiness on
another level.

The importance of distinguishing between trustworthy people and unde-
sirables gained a high profile in that era. Connecting a particular body to a
passport document grew into a key motive for further refinement of pass-
ports. Namely, traces of the holder’'s body began to get added to the pass-
port: the bearer’s signature, a verbal description of physical characteristics
and a photograph became proxies indicating an indexical connection
between a specific body and the document replicating (and in a way standing
in for) said body. The passport-bearer's body was transformed and trans-
ducted to be physically present in a passport document via mediated inscrip-
tion mechanisms.

The means of identification furnished as proxies referred to the passport-
holder in historically specific ways. For example, our empirical material fea-
tures passport photographs that are collages of several images pasted
together, a cut-out from a wedding portrait, photographs taken outdoors
from a distance by village photographers and studio portraits. The ensuing
years offer no examples of the forensic-style ‘mug shots’ of the modern
age, with their connections to modes of criminal identification d la Bertillon.
For decades, passport photos retained visible reminders of the representative
function of letters of recommendation.

Historical peculiarities could not be easily eradicated by the advent of
lengthy, detailed regulations centred on how photographs should look.
However, idiosyncrasies did receive greater attention, on account of concerns
about misuse and counterfeiting of passports. Efforts to render them more
secure via technical solutions became central, and so it has been ever
since. The 1960s witnessed standardization for the passport photo and
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streamlining and simplification of the form to fill in to document one’s phys-
ical appearance. Due to clearer instructions, it grew easier to match the indi-
vidual to the document, and passport photographs, laminated in place since
the 1970s, now more closely resembled the pictures taken of people arrested
by the police. The quality of the photos still varied considerably, which
became especially problematic when the application process underwent
further digitalization. Interviewees reported that even in the early 2000s
some photographers favoured one specific passport-photo camera with a
fixed focusing distance that often captured blurry images. While low photo
quality had not been a major issue before, it now created a problem from
the point of view of digital automated biometric identification processes.

Around 1995, we looked mainly at whether the photo was like the person
depicted. So we just paid attention rather to being able to identify someone
by looking at the photo. Only much later did it become more important to
follow the quality requirements. (Interviewee H05)

Those quality requirements mattered, because the photos of faces ended
up fed to a whole host of automated face-recognition solutions that the
respective standards called for. Without following the specific standards,
developers could not create face templates that were sufficiently reliable
for purposes of facial recognition and identification. This issue hindered the
uptake of the early digitized systems that formed such crucial foundations
for later smart environments.

Standardization work grew increasingly important in the wake of the 9/11
attacks in the US, which had important repercussions for global travel regu-
lations. Although many underpinnings of the early facial-recognition technol-
ogies had been tested much earlier and development was well underway in
the 1990s (cf. Gates 2011, Lehmuskallio and Meyer 2022), 9/11 supplied pol-
itical impetus for implementing broad changes that extended also to EU
regulations.

Finland’s first biometric passport was introduced in 2006. It featured a
‘faceprint’ in digital form. Fingerprints followed, in 2009. Since then, the bio-
metric data have been stored on a microchip in a passport that conforms to
ICAO specifications, which affords machine-assisted recognition. The incor-
poration of fingerprints came relatively late partly due to their association
with forensics and crime prevention in U.S. and European contexts. This is
also why it reached passports much later than photographs did." However,
since it affords privileged access to smart travel, it is increasingly used in com-
bination with face recognition to construct privileged identities, such as that
of a ‘low-risk’ frequent traveller (van der Ploeg 2003).

An important change in standardisation processes occurred as the use of digital
technologies developed. But it was definitely sped up, also in relation to specifi-
cation of photographs, when 9/11 happened, in 2001. That's when international
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standardisation regarding biometrics started. We had to find ways of including
[machine-readable] biometric information in passports. (Interviewee H07)

Biometric identifiers, with images of the face being the most prominent
among them, constitute an increasingly important element of attempts to
verify that a person really is who that person is claimed to be. The develop-
ment of digital technology has further facilitated the work for image stan-
dardization at international level. Certain criteria for the capture and
uniformity of the images are of importance for increasing the use of biometric
data, helping to improve face recognition’s accuracy, and aiding in the devel-
opment of associated applications across devices (ICAO 2021). Our interview
data indicate that the photographs in Finnish passports are of relatively good
technical quality: they are taken mainly by professional photographers who
are qualified to do so and have a mechanism for submitting them in standard
form to the passport-issuer’s portal electronically.

ISO standardisation has provided commensurability among distinct national-
level passport — photo instructions as well as with ICAO regulations. With
regard to images, this involves mostly the quality of the photos [...]: lighting,
framing, and so on. Then digitally it is specified in which format the image
should be and what minimum resolution should be used so that these facial-
recognition systems work with them and so that visual verification of the [pass-
port] document would be simple. And, for fingerprints, what the [file-lcom-
pression method is, which fingers are recorded, and how these fingerprint
images should be named. (Interviewee H07)

Instrumented by prescribed techniques for inscribing the applicant’s body
into a passport document, digitizing these inscriptions, and adhering to
specific interoperability standards as well as protocols for their use, the
body may be read and deciphered ever more readily by automated means.
The results need to match the information enshrined in electronic form,
even though the prescribed databases in which the data are stored, depend-
ing on national and EU legislation, might differ from one another in various
ways. Although today’s passports still have a data page that humans are
able to inspect by eye, the visions of smart travel that are put forth rely
more and more on automated decipherment of those travelling, and hinge
far less on continuing identification through human-inspectable documents
(cf. also Lyon 2009).

Interconnected registers and databases

Smart systems rely on databases since their operation in ways that are
deemed smart relies on comparison-based means of recognition and identifi-
cation. While the pre-1960s history of passports’ development in Finland
(with its use of signalments, various forms of photography, and specific
ways of centralizing registers) can tell us much, the early 1960s heralded
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especially important advances for passports by dint of how registers, data-
bases and forms of documentation progressed. In 1962, citizens began receiv-
ing a pension number that individuated adults for the purposes of social
welfare. In 1971, the approach of using numbers instead of names expanded
through a personal identity code assigned to each citizen.

The introduction of numbers for individuating citizens went hand in hand
with infrastructural developments. Finland’s National Population Registry was
established in 1969, and it commenced early forms of digitization scarcely 2
years later. Centralizing and computerizing local population registers, which
has a long history in Finland, aided in comparing and verifying the details
submitted by the passport applicant. This illustrates registers’ immense con-
tribution to identification endeavours.

A major development - with vital implications for the history of smart
travel - took place when passport information, now stored in a register in
digital form, was made electronically accessible. Earlier passport-data
archives consisted of locally held files that, being paper-based and scattered
across multiple locations, had been difficult to consult during processing of
passport applications. Arrival of the first electronic passport register started
to change this. The reforms of 1987 moved the archives, together with pro-
duction of the passport documents, to the banknote printing press of Fin-
land’s national bank. Interviewees characterized that digital register as a
simple electronic card index, because ‘there was no more intelligence in it’
(HO4). For example, neither passport photographs nor any other photo-
graphic records were accessible in the register itself, although digitization
of photographs (and signatures) soon began - primarily to simplify printing
these within a laminated polymer page. Hence, passport officials could turn
to the system primarily to check the reference number attached to a given
passport application and see whether the applicant already had a valid
passport.

While applying for a passport still entailed filling in printed forms, the per-
sonal data submitted was then entered in the digital register and linked with
photographs maintained on separate data-storage drives. Those dealing with
the process found it slow even though they could hardly fathom the coming
decades’ leaps in the speed and volume of information transfer. While such
quantitative advances were soon to come, qualitative changes were
already making waves: when the electronic passport register arrived,
machine-readability of passports was possible via a specially designed tem-
plate printed at the bottom of the data page, allowing direct comparison
of the document-borne information with compatible electronic passport reg-
isters’ contents. This proved significant for the later development of smart
environments: for the first time, the document itself had an element that
could be automatically cross-checked with a separate database through
mediation by machine-reading methods.
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This novel development yielded another form of identity verification too.
The machine-readable details could not be altered as easily as the (typed or
handwritten) text elsewhere in the document. Any alterations to that section,
or the corresponding register data, would lead to a mismatch; tampering with
it was useless at the point of electronic reading. The interoperability scheme
so important for later developments began with the applicant’s full name,
birth date, gender (in binary form), personal ID code and nationality, as
well as the passport number. These became a cornerstone of later smart
travel systems too. Meanwhile, machine-readable passports no longer fea-
tured descriptions of physical characteristics (signalments denoting height,
eye colour, etc.), which passports had contained until the mid-1980s. The
photograph and the signature took on the burden of representation of a tra-
veller's actual connection to a database (Sekula 1986).

Implementation of machine-readability elevated the importance of the
link between passport documents and databases. Thus began an inexorable
process transforming the printed passport into a mere visible token of an
information infrastructure that continues amassing breadth and depth as
interoperability across a vast array of databases and registers grows
(though sometimes in locale-specific ways). This development is in line
with some of the passport developer visions of a complete disappearance
of the physical document. After all, the underlying, invisible infrastructure
is what actually counts for purposes of travel.

This development dovetails with changes in inscription techniques. From
the late 1980s onward, personal data and photographs have not been added
to passports by hand. The passport document is printed directly with these
forms of information. In a stark contrast against earlier procedures, neither
passport-issuers nor applicants are allowed to modify any aspects of pass-
ports by hand. Passports do not name individuals who represent official
bodies anymore. Furthermore, visible traces of physical gestures are entirely
absent: the handwritten signature of the applicant is present as not a direct
trace, but as a digital scan materially engraved within the polymer page of the
document.

According to the interviewee data, any work towards progress in passport
documents was considered very experimental before digital printing
machines arrived on the scene. It involved adjusting creative manual oper-
ations that employed skills in arts and crafts, such as applying sewing
machines to craft appropriate security features. Long after some parts of pass-
port-creation processes entered the digital realm, significant manual labour
was involved. In one interviewee’s words, ‘[w]e ran from upstairs downstairs
with all these papers and photos and [then] glued and covered sections with
ink before this digitisation’ (H03).

New digital technologies were paving the way for innovative means of
integrating information into a document that refers directly to registers/
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databases. Along the way, these ushered in important changes to the infor-
mation requirements. Making biometric information available electroni-
cally demanded solutions that could align photos (and later fingerprints)
with digital technologies. Even though film-based photographic images
were of much higher quality than digital imaging then permitted, the facil-
ity of integration into databases nearly guaranteed digital solutions’ take-

up.

Of course, in a film-based photograph the definition and hue was better than
with digital technologies, but it was understood that controllability is much
better with digital technologies. So we decided to go with that. (Interviewee
HO07)

Digital technology offered controllability. Digital images stored in digital
databases supported modes of reference between images and databases,
which was important for the development of smart solutions. The gap exist-
ing before digitization was concretized in applicants having to submit two
copies of the photo: one destined for the passport and the other for a
paper-based archive. Back-end operations digitizing the applicant’s physical
photographs facilitated engraving inside the page’s polymer layer and,
thereby, thwarted attempts at simply swapping in a new photo there.
While digitalization hence came almost 20 years before most people
assume, front-end systems — through which the image files could be trans-
ferred electronically between applicants, the police, and the passport man-
ufacturer - arrived far later. While authorities were sending other
information for the machine-readable section to the manufacturer electroni-
cally, the photo was still delivered in paper form. Manufacturer personnel
digitized the applicant-supplied photograph at the bank’s printing facilities:
‘We placed the form [containing a photograph] there, and [these were
handled] one at a time. It was very basic in the beginning. Everything hap-
pened on such a small scale’ (H03). Retaining analogue aspects of the
process did not necessarily make sense even at the outset. As one intervie-
wee highlighted, forwarding physical forms unnecessarily complicated the
process: ‘It was very much like [something] from the Iron Age in every
way’ (HO1).

As flatbed-scanner technology advanced, the police embraced digital
scanning of passport photos and applicant signatures. The procedure gave
them efficiency plus a biometric database: ‘I think [...] these were the
central concerns: they wanted to reduce in-between steps in the process,
and at the same time [they] received the biometric data in digital form’ (inter-
viewee HO7). Not all was uniform, though. Interviewees reported an ability to
deduce idiosyncratic preferences specific to individual workers - each
expressed somewhat distinct aesthetic preferences in calibrating the gradi-
ents of the image to be printed.
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A system rolled out in 2013 enabled sending a passport-specific photo-
graph electronically to the police and to the passports’ manufacturer,
further facilitating information flow between databases. While digital infra-
structure for capturing a facial image and fingerprints at the time of appli-
cation was already in place, at this stage it finally gained a means of
transferring photographs from the police for the personalization of passports.
That technical solution required security mechanisms guaranteeing that the
biometric information of the Finnish population stays inaccessible to
unauthorized third parties — which remains a non-trivial undertaking.

Smart travel relies on the ability to move data among numerous, very
different IT systems in non-negligible quantities and to incorporate the
data into situationally relevant databases that inform the filtering of people
for further questioning from those allowed to travel easily. Accordingly, the
smartness of the passport directs attention towards registers that are consul-
table via IT interfaces. Electronic registers as infrastructural media have given
impetus to an important technical shift in passport issuance. Centralized reg-
isters are supposed to provide a comprehensive view of ‘everything that
happens’, as interviewee HO1 described it. This totalizing and scaled-up
data paradigm is structurally asymmetrical because big data surveillance is
accessible only for those with access to the databases and processing
power (Andrejevic & Gates 2014, p. 192). Simultaneously, surveillance
techniques become normalized as a form of privilege.

The history of interconnected data stores attests to the importance of
gradual changes in passport-related applications, issuance and registration
practices that wrought profound developments. While manual labour
remained integral to authenticity procedures until the late 1980s, the rise
of centralized registers, digitization in various forms and rapid inter-system
access turned manual elements into a threat. And the passport has
changed its nature, from being principally a letter of reference into an
identification document, and then to serving as an interface to remote data-
bases. This latest development has contributed to smart travel solutions too,
from prototypes to the ‘smart future’ visions pursued.

Security and smooth travel

EU regulations and international standards (ISO, ICAQ, etc.) regulate, in detail,
the characteristics of physical passports, alongside embedded technical fea-
tures and biometrics. The aim behind standardization practices is to support
international interoperability of systems, for sharing data across a wide spec-
trum of stakeholders and among highly varied systems. This technical infra-
structure has created foundations for new automated services — and for
trade-offs related to smooth travel (for EU citizens with privilege) and security
considerations. As one interviewee explained this especially clearly:
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The EU passport-data structure and our system are different. But, because at EU
level the development has to focus on international operability, then also we
need to rely on and proceed from ICAO recommendations. The EU has an inter-
est in EU citizens being able to, and the document security is such that citizens
of EU states can, travel as smoothly as possible. (Interviewee H06)

Indeed, adding biometric data to passports is not purely a security enter-
prise. It has offered structures underpinning new services reliant on, for
example, detecting facial images. This layer for novel services impels
further smart developments.

This has been precisely my interest while I've been working at the border: that
adding machine-readable biometrics to the passport is not mainly a security-
enhancing feature; [...] it has provided for a technical infrastructure to create
novel services. For example, in relation to passports, | started already in
2005-6 to prepare for the implementation of self-service devices in border
control. (Interviewee H06)

Self-services devices, hands-in-pockets travel and practically automatic
access to certain benefits amid mobility all showcase the felt importance of
smooth travel, of maintaining streams of select goods and people. Anticipat-
ing who should be entitled to travel, in which ways, requires collecting
additional personal information in advance and greater mutual integration
of databases. Security- and social-privilege-related objectives constitute the
main sorting mechanisms in filtering out people who might be stopped at
any of the many points of contact during travel. In tandem with faster proces-
sing at border-control points, the increased data-source interconnection has
enabled expanded predictive policing — passenger data are analysed deeply
before travellers reach the border (see Lofgren 2002, p. 269, Aas 2005, p. 208).
Providing an experience of smooth travel for many is coupled with the pro-
cessing of vast volumes of passenger data, which is increasingly automated
to afford accessibility at points of social sorting.

We have a back-end system for dealing with all of these information-related
questions. If you are at the self-service kiosk and come from a third country,
we ask the questions there. Then we create an ‘envelope’ and, as the passenger
is guided to either a manual or an automatic gate, the inspector sees, on the
basis of the face, all the responses and the analyses that have been conducted
of documents and [against the] available registers. And if all is clear, you can
practically let them pass. So the idea is exactly that we can smooth out the
exit routes, because the airport at times gets heavily congested [...]. It's really
more about the information that we can verify and analyse in advance, so
that we can shorten the time at the overpass. (Interviewee H06)

Efficient functioning of smart borders requires extensive sharing of data
among numerous agencies. But differing priorities related to security,
privacy, market forces, etc., jurisdiction-specific legislation, and trust relations
among the nation-states, companies and international organizations
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involved have also led to a sense that cross-border interfaces must be limited
somehow. Finland is among only a few EU countries that store digital bio-
metric identifiers in a national passport register, namely facial images and
fingerprints. Although there are important arguments against such registers,
Finnish legislators have concluded that, on balance, registration would
increase confidence in Finnish passports, which, in the end, are increasingly
a mere token of the registers to which they pointed. On this point, intervie-
wees stressed the role of legislation in the handling of said data. Laws
dictate how a national passport register may be used, the information to
be stored there, and the lines for transferring personal data to other
systems. However, function creep remains a concern; although systems
should currently remain clearly separated, there may already be indications
of providing future access to law enforcement. Once data becomes accessible
to new actors, additional infrastructural interconnections are created, and
consequently, further unforeseen consequences become possible (Jacobsen
2021). As Madianou (2024) has illustrated, also technology-driven practices
developed for humanitarian efforts may inadvertently harm vulnerable
populations.

While demands for a smooth travel experience, featuring a wide service
range supported by biometric technologies, create further pressure to
expand the collection of passenger data and the computation environments
for accessing these at short notice, economic and political barriers stand in
the way of associated international co-operation, a central element of
smart-borders visions. States may exercise discretion in selecting their
border technologies, although these must comply with specific international
norms, regulations and standards. The choices encompass technical and legal
factors but also political and economic ones. Any new national-level bio-
metrics-based systems face barriers of a socio-technical nature too. For
instance, local idiosyncrasies in handling the data, collection in databases,
and granting access for various stakeholders provide for different kinds of
smart environments (countries regulate these questions very differently),
and investments in border technologies differ significantly because of regu-
lation but also because of costs.

There’s always the local, national discussion asking what the costs of such
systems are and whether we can afford this. How does it affect our organisation
[...]1, and what are the costs related to the devices and everything else that is
involved? Of course, these matter for national decision-making. And the con-
struction of [passport and border] systems, the local infrastructure, all of this
is very different [between nation-states]. But this is how it is with EU policies:
we need to accept that there are different histories, different perspectives,
and different decisions. (Interviewee H06)

In sum, smartness is designed and implemented in different ways, helping
somewhat to balance against a global rapid descent into the bleakest
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scenarios related to automation (cf. Andrejevic 2020). Literature critical of
smart borders does emphasize important biases and privacy issues related
to automation-dependence and expanding data collection, yet informants
also stressed the human actors’ input at points of decision-making (see
also Hendow et al. 2015, p. 45). The final decision preventing a traveller cross-
ing borders is not automated away to IT systems, so interviewees called atten-
tion to accountability and responsibility of human decision-makers. It is up to
officials’ manual inspection to make final assessments of the trip’s stated
purpose, its credibility and reliability, and (as necessary) the travel docu-
ments. Even if technical factors did not necessitate some manual inspection,
full automation (and hence a fully smart experience) remains clearly infeasible
at the time of writing. For example, the likelihood of errors rises when self-
service devices are not used as intended; therefore, humans must guide tra-
vellers in the devices’ use. Also, the probabilistic element still plagues auto-
mated identification and decision-making. Though the calculations for
verifying facial images tend to be very solid for those citizens with relatively
recent photos stored in local databases, facial recognition is susceptible to
errors and, at times, attempts to fool the systems. In addition, the quality
of biometric images in non-EU-passports still varies greatly. These differences
in border infrastructure obviously affect matching at automated border
checks. Perhaps most importantly, however, even if it were technically feas-
ible to conduct every check via automatic gates in complete reliance on reg-
ister comparisons, full automation is not legal across all operational chains. A
human being bears ultimate legal responsibility in court. This means that a
focus on infrastructural media necessarily entails also critically reflecting on
human susceptibility to confirmation bias and variations in error rates
(Pynttari et al. 2023), and hence on the role of human beings as part of
smart environments.

Conclusions

Smart passports and smart travel reflect the broader mandate for ‘smartness’
that is discursively upheld by diverse organizations, national decision-making
and literature on borders alike. While there are important concerns related to
smartness euphoria, tracing the histories of smart passports has pointed to
specific paths of development that have rarely been as straightforward as
more ‘presentist’ discussions imply. Our analysis uncovered how passports
have always needed to balance the oft-conflicting requirements of being a
token of privilege (in the form of a letter of reference) and a means of verify-
ing accounts (increasingly since World War |, as a document for identification
purposes). The tension arising from this duality bound up with passports’
development history is echoed in today’s smart-travel scenarios, which
reflect a longer durée of infrastructural forms of mediation for dealing with
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complex collaborative work practices. These scenarios, while developed and
prototyped specifically for the kinetic élites - travellers with privileges for
facilities and services that not all may access - rely on interconnected regis-
ters and databases that pool, compile and analyse travel information before
the person even arrives at a gate. Travellers’ possible privileges are screened
and filtered beforehand.

The right to travel is hence also a moral category, as it is tied to situational
understandings of ‘proper’ and ‘desirable’ conduct. Travellers’ morality has
been assessed in various ways over time, with today seeing it mainly inscribed
in digital registers and automated decision systems. The inscription of pass-
port applicants within passport documents has similarly moved gradually
towards registers and databases, such that passports now are mainly visible
tokens of broader infrastructural media. Growing interconnectedness
among databases is an omnipresent development goal for smart scenarios,
yet it continues to be restricted somewhat by differences between national-
level technical, legislative and social climates. As critical scholars have
argued (see e.g. Binder et al. 2025, Trauttmansdorff 2025), decisions regarding
the criteria for selecting who may cross the border are not inherent to border-
ing technologies, rather, they reflect the political, economic, social, cultural
and security interests, all of which are intertwined with the governance prac-
tices of states and supra-states governance. But how this bordering is effec-
tively enacted, is a question of infrastructural mediation, and hence one
concerning the design of techniques and technologies. As we have shown,
a fundamental tension between requirements for security and smooth
travel curbs pursuit of visions of total automation. A human must remain in
the loop, even if in the end for nothing other than to possibly appear in court.

Note

1. Among the countries where a similar stigma has not become attached to finger-
prints are India and Argentina, where they have a more positive profile on
account of their historical use in accessing benefits.
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