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Abstract

This paper explores knowledge infrastructures developed with the aim of opening cultural heritage
institutions for public access and involvement. We concentrate on the new modes of knowledge
production of professionals and amateur experts involved in the design and use of open archives and
wiki communities as a part of transformations towards participatory digital public infrastructures.
Ideas of crowdsourcing, policies of open data and engagements in community-based cultural
heritage influence participants’ visions of future ways of generating, sharing and maintaining
their knowledge. The paper identifies how the concept of attachments may help us analytically to
understand the dynamics of multiple situated knowledges that are played out when people embrace
digital technologies and open-data policies to connect past, present and future orientation of cultural

heritage engagements.
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Introduction

The ideas of citizen participation, crowd-sourcing
and open data currently receive significant atten-
tion from businesses, policymakers, public sec-
tor organizations and authorities. The commons
movement has drawn interest from the cultural
sector, offering new economic, cultural and social
models of self-organization and joint activities
(Economics and the Common(s), 2013; Hess, 2008;
Botero et al., 2012; Bjorgvinsson, 2014). The emerg-

ing interest in open data, crowd-sourcing, and
distributed collaboration can be connected to a
heightened attention towards social aspects of
knowledge sharing, which includes the material,
technical and political aspects of how knowledge
production is being transformed within a digital
cultural heritage paradigm shift (Stuedahl, 2009).
It becomes central to understand how ideas of
participatory and radical openness are being con-



Stuedahl et al.

figured to fit the rapid technology development
that is a part of these knowledge infrastructure
transformations. We will here focus on how archi-
vists and local historians build on sources and
resources from their disciplinary pasts to meet
with the present demands and desired futures of
open data.

E-government ideals have developed in parallel
with the ideas of citizen participation, and open
data. The Public Sector Information Directive (PSI
Directive) began in 2003 with the goal of actively
implementing policies for open data. In 2009
the European Commission stated that, despite
progress, there were still barriers hampering the
cross-border use of public sector information
(COM, 2011b). To advance the market and open
up services based on public sector information,
the PSI directive has been updated several times
(COM, 2011a; COM, 2011b; Directive 2003/98/
EC, 2003; Vickery, 2011). The revised PSI Directive
includes re-use rules and norms for machine-
readable formats and states that governmental
agencies should apply open data policies, thereby
making data and information available for re-use
by businesses, researchers and developers (PSI
directive, 2013). As such, open data could consti-
tute a means for infrastructuring an open govern-
ment. The PSI directive expresses what is to be
achieved, but how to actually implement open
data and how open data would involve the public
in practice, are not touched upon.

Understanding the diverse movements of
open data, transparency and citizen participation
require a focus on how knowledge infrastructures
are enacted in everyday practices where people
shape the specific knowledge that keeps institu-
tions together. Knowledge infrastructures are
defined as “robust networks of people, artifacts,
and institutions that generate, share, and maintain
specific knowledge about the human and natural
worlds” (Edwards, 2010: 19, Edwards et al 2013).
Ever-changing processes of relations, making
and practising (Bowker, 1994) prompt a shift to
understanding ‘infrastructuring’ as a verb (Karasti
& Syrjanen, 2004; Karasti & Baker, 2004; Star &
Bowker, 2002), opening up temporal perspec-
tives for examination. Infrastructuring includes
awareness of the procedural (Pipek & Wulf 2009;
Bossen & Markussen 2010), and long-term and

open-ended processes of continuous co-creation
(Ehn, 2008; Bjorgvinsson et al. 2012; Hillgren et al.
2011; Le Dantec & Di Salvo 2013). These temporal
dimensions give a quality of constant ‘becoming’
to infrastructuring (Karasti & Syrjanen, 2004). As
a concept capturing the temporal dimensions
of infrastructuring ‘the long now’ (Edwards et al.,
2009; Ribes & Finholt, 2009) has been suggested
to point to the long-term dynamics of aligning
end goals, motivating contribution and designing
for use. This concept focuses on the time scales
of actions, and concentrates on the relations and
tensions between present demands and a desired
future as central for infrastructuring.

This paper argues that this focus on scales of
actions between present and desired futures gives
an overly limited perspective on what it takes to
change knowledge. We argue that knowledge
infrastructuring also involves situated knowledge
and historical traces and patterns of practices
connected to the past, which if not given attention
cause simple understanding of tensions. There are
currently many expectation and myths (Hellberg
& Hedstrom, 2014) of the positive social impacts
of open data. The uptake of open data meanwhile
goes slowly, and “the level of knowledge and
understanding of open data is currently rather
low, and most data producers don't yet see the
potential benefits” (Halonen, 2012: 10). There is a
resistance to use open data in practice. What if we
understand this in relation to the past experience
and knowledge that data producers bring to infra-
structuring processes? What would a time scale of
alongue dureé (Braudel, 1958) including historical
time and connections to past knowledge and
conceptions of quality bring to knowledge infra-
structuring studies?

We apply the concept of attachments to bring
attention to how people’s change of practices
influence the evolution of knowledge infra-
structures over time. Our special interest is in
how situated knowledge (Haraway, 1988) may
influence knowledge infrastructure processes
aimed at openness in the cultural heritage field
and how we can understand this from a human-
istic perspective on time scales. Attachments
point to aspects of knowledge that are not related
to content of knowledge, but to value concerns,
familiarity and imaginings that may influence
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infrastructuring (Gomart & Hennion, 1999). In
particular, we focus on the role of attachments
to existing infrastructuring knowledge practices,
standards and values producing tensions with
ideas of open, participative and crowdsourced
heritage information and resources. Our interest
in attachment is based on how this concept may
help us reveal how time, especially scales of past,
present and future, influence knowledge infra-
structuring.

Addressing Attachments in
Knowledge Infrastructuring

With the enrolment of attachments we will
explore how the complex and multiscale rela-
tions and scopes of knowledge infrastructur-
ing are not only about local and situated, global
and pervasive, social-material or technological
arrangements, but also about scales between
past, present and future. ‘Attachments’ are mech-
anisms that act as both sources and resources for
how people engage, and move between inter-
nal motivations and external determinations of
knowledge and experience (Gomart & Hennion,
1999; Latour, 1999; Hennion, 2012). The concept
of ‘attachments’ is used in various disciplines:
within STS studies, to explore material and social
aspects that influence actors in for example public
involvement processes (Gomart & Hennion, 1999;
Marres, 2007); and within the pragmatist view of
Actor-network theory, as a vague and indefinite
concept of what holds the social together (Hen-
nion, 2012). It has been suggested as a means to
focus on “that which lets/makes happen”, giving
awareness of passion influencing actions (Grei-
mas & Courtés, 1986, in Gomart & Hennion, 1999).
Thus the concept points to entities that are not
the content of actions but become apparent in
experiences and in people’s knowledge practice
(Hennion, 2012).

However, the concept has also been used
for alternative forms of analysis. In psychology,
attachments point to the ties of affection that bind
mother and child and endure over time. Another
definition is as a distinct unit that adds a function
to the thing to which it is connected, in much
the same way as the attached document adds a
function to an email. In design studies examining

the constitution of public, attachments have been
used to pay attention to the pragmatic dynamics
and fluid social alignments between participants
and authorities (Le Dantec & Di Salvo, 2013). Here
attachment is applied to capture how sources and
resources build ‘dependency on’and ‘commitment
to'

These affective and pragmatic dynamics of
attachments go beyond the articulation work
found in earlier infrastructuring studies (i.e.
Fujimura, 1987; Strauss, 1988, 1993; Schmidt &
Bannon, 1992; Grinter, 1996) focusing on technical
and organizational arrangements, and coordi-
nation of cooperative work. Also the extended
understanding of articulation work as communi-
cation and coordination mechanisms, focusing
on language and category formation (Baker &
Millerand, 2007), may overlook sources that pose
their presence in people’s knowledge practices
before articulation. Attachments thus provide us
with an opportunity to explore entities that are
not facts, causalities or reasons but that still have
an impact on knowledge infrastructuring. Attach-
ments are both sources and resources for people’s
agency and knowledge, and direct attention
beyond intentions, to entities that do not belong
to the vocabulary of action.

Knowledge is attributed to a wide variety
of properties and domains, and includes static
knowledge of facts, concepts or principles as well
as knowledge about valid actions and manipu-
lations within a domain (de Jong & Ferguson-
Hessler, 1996). This knowledge-in-use is discussed
within both educational and science studies,
and serves in both to capture how knowledge
is constructed. But, they differ in understanding
knowledge as acting on, as opposed to knowledge
as actually made (Haraway, 1988). The concept of
situated knowledges is used for the knowledge
needed to understand situations and to describe
how knowledge is partial and situated in local and
cultural practices. It is within this understanding
of situated knowledges that attachments sit, as
entities situated in local and cultural knowledge
practices that work as sources and resources for
knowledge in the making.

Envisioning the future is relevant for the
making of knowledge in the present. Attachments
as ‘that which lets/makes happen’ are also related
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to how people, in innovation processes, activate
knowledge and position themselves in relation
to an envisioned future. Thus, transformative
knowledge infrastructuring involves re-thinking
and re-conceptualizing existing factual
knowledge and situated knowledges that have
strong relations to the past. While these aspects
are sometimes difficult to articulate, some of them
might even be tacit: they are attached to how
people use their knowledge in transformation
processes. Thus, our focus on attachments maps
how people experience functions and relations
that appear in knowledge infrastructural changes
in archives and in cultural heritage communities.
This paper explores how attachments are rooted
in obligations stemming from the past, which still
permeate the present, and how these are related
to conceptions of quality in the present and in the
future.

Open Cultural Heritage?

The idea of ‘open’ libraries, archives and muse-
ums (LAM) in policy, are highly influenced by the
commons movement (Lessig, 2004), where shar-
ing, use and re-use of cultural heritage objects
change the focus of these institutions from giving
access to cultural heritage into being concerned
with how to actively involve the public — or the
crowd. Consequently, the concepts of openness
and open data are based on the same ideas of
public participation as in regulations of digital ser-
vices delivered by public organizations (Lathrop &
Ruma, 2010).

In archives, practices are already distributed
and diffuse, and closely related to sets of special-
ized archival technologies and indexes, which
define knowledge in ways that contradict diversity
(Bowker, 2005). Meanwhile, archival concepts and
practices are transformed radically through tech-
nological development - for example, changing
conceptions of permanence and stability
(Rassaak, 2011). In other words, our contribution
to understanding of “the long now” of infrastruc-
turing as implying that long term sustainability
requires consideration in the present (Ribes &
Finholt, 2009), is the additional consideration
of the past. The requirements of transparency,
democracy and openness of archives also involve

a move towards exposing the contingencies,
framing, reflexivity and the politics embedded in
these archival technologies (Waterton C, 2010).
This infrastructuring aiming at openness and
public involvement may cause friction between
technological aspects and knowledge practices
(Van Passel & Rigole, 2014; Holdgaard & Klastrup,
2014; Perkin, 2010). For example, open cultural
heritage initiatives do not only give institutions
the options of involving the crowd in, for example,
classification, transcription and organization of
content (Owens, 2013; Oomen & Arroyo, 2011;
Stevens et al. 2010), they also force institutions to
re-think archival practices. It becomes necessary
to include routines of responding to public users
of archival material, and to make space for public
contribution and comments on categoriza-
tions of archival content. Thus, emerging forms
of knowledge practices between archives and
the public include re-thinking contextualized
relations (Star & Ruhleder, 1994, 1996) and trans-
lating current imbrications of formal and informal,
ill-structured and well-structured, standardized
and ‘wild’ practice. As such, archives are inter-
esting sites for studying infrastructuring since
“information, lived experience and infrastruc-
tures” (Star, 2010: 614) are at the centre of their
knowledge practices. Focusing on attachments
might reveal how conventions of practice emerge
and how people negotiate existing dependencies
and commitments.

Our approach to infrastructuring for openness,
open data, public involvement and crowd partici-
pation is concerned with the interpretations that
professionals and amateurs make, and how they
find ways to realize a new openness within the
framework of existing practices of their local insti-
tution. We explore infrastructures “in the making’
(Bowker et al., 2010) in two different contexts and
phases: a startup phase and the implementation
phase. Our focus is on how people align envi-
sioned future infrastructural relations with present
understanding of what openness involves for their
work practice. This affects their translations and
engagement, and influences the development
of new knowledge-infrastructural relations when
technologies change. We present stories from
two different case studies drawn from cultural
heritage institutions: an archival institution and a
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NGO-based local history community. Both groups
need to change their knowledge practices when
Web 2.0 and 3.0 and social-media-based applica-
tions introduce directions and expectations of
participation. The two stories exemplify how infra-
structuring towards openness and public involve-
ment challenges library, archives and museum
(LAM) institutions by introducing new forms of
entanglements with the public.

The two stories are about two groups of
experts: professional archivists and amateur local
historians with shared interests in historical and
memory material such as records, photo archives,
personal letters, etc. Their knowledge infrastruc-
tures and practices differ. Archivists have tradi-
tionally concentrated on institutional processes
of collecting, preservation and dissemination of
historical material; their point of departure is the
archive as repository. The local history community
works with interpretations and re-presentations of
archival material in physical publications. We study
how such people imagine potential futures for the
norms, practices and routines that they presently
share when working to realize a future open and
participatory cultural heritage. This informs our
understanding that knowledge infrastructuring
includes imaginations of the future as well as
forms of making and practicing developed from
the past. Thus, we ask what attachments people
in cultural heritage institutions have to infra-
structures of digital heritage participation and
open data. How are these attachments related to
knowledge and conception of quality connecting
to the past? How do these attachments create
tension in knowledge infrastructuring processes?

Methodological Approach

We approach these questions with an interdiscipli-
nary collaboration between cultural studies and
informatics based on our joint analysis of different
research projects in two different Scandinavian
countries. The Swedish case is a design project
in its start-up phase, focused on translations of
the PSI directive, and was especially focused on
the way professionals in archives interpret and
implement the PSI open data principles in the
design of a citizen-centric e-service in archives.
This case describes the early stages of knowledge

infrastructuring, where people are working hard
to translate the directive in relation to existing
archival systems. This we define as infrastructur-
ing from above. The Norwegian case of the local
history NGO focuses on how local historians con-
vert their writing to a wiki platform. Special atten-
tion is paid to how a community re-organize their
collaboration, coordination and re-thinking local
history genres of writing when using the oppor-
tunities of social technologies. We consider the
latter as infrastructuring from below involving a
knowledge-infrastructuring process where the
community has already taken the wiki platform as
the premise, and we focus on their handling of the
new possibilities and constraints caused by this
platform. Thus, the two cases represent two scales
of infrastructuring processes and differ in how far
the infrastructuring towards openness has been
implemented. The Swedish case tells the story
of infrastructure in the making from the angle of
negotiations in design processes where openness
is to be defined and technologies developed to
support it. The Norwegian case tells a story about
how making involves ongoing configurations in
use despite the technological structure in place.
The two cases also exemplify two scopes of infra-
structuring: the Swedish case is closely directed
by policy; the Norwegian case is based on com-
munity negotiations related to evolving commit-
ments and dependencies.

The two cases of infrastructuring from above
and from below require research methods that
capture empirical material to give an under-
standing of how the infrastructuring processes
are experienced differently in different phases.
We focus beyond the moments and points of
infrastructuring processes where infrastructures
become visible or break down (Karasti, 2014). Our
aim is to study the formations of infrastructuring,
and both studies are based on ethnographic
approaches focusing on the infrastructuring as
processes of ‘becoming;, where people build on
every-day practices and knowledge “where a need
for continuity mandates that new forms emerge
through juxtapositions and connections with
existing forms” (Karasti, 2014: 2).

The cases have been studied using different
methods and introduce different methodo-
logical concerns. The Swedish study is based on
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ethnography of the design process to “facilitate
communication and [as] a vehicle for producing
information relevant for the design of new
products” (Mortberg et al., 2010: 108). The study
is based on participant observation, field diaries
and document analysis, and an analytical sensi-
bility towards invisibility of knowledge and expe-
riences, in order to obtain understanding and
find ways to integrate and articulate this in tech-
nology design (Karasti, 2001, 2003). The study
identifies the trajectories of discussion themes
and decisions made in the design process, and
how these are related to interpretations of direc-
tives from policy documents. The study of the
Norwegian wiki-community, meanwhile, aims
to capture the ongoing infrastructuring in an
already-established technical structure. This is
based on the principle of not exaggerating the
difference between virtual and other settings
relevant for the infrastructuring work suggested
by virtual ethnography methods (Hine, 2000,
2005). The study focuses on the lived online
activity of the community and its connection
to offline social spheres (Hine, 2005). Of special
concern is how the given technical structure of
wikipedia affects or is affected by the transfer from
face-to-face community work to online collabora-
tion. This study is based on awareness that online
community observations are partial visits into pre-
existing processes where isolable and describable
locales and cultures are impossible (Hine, 2000),
thus including online studies in combination
with semi-structured face-to-face interviews. The
online ethnography of the wiki-activities concen-
trated on the discussions connected to writing
articles, and followed, from June 2010 till 2012, a
thread in the discussion forum connected to one
article that had evolved over a long time span.
The semi-structured group interview lasted 1.5
hours with 5 staff members of the wiki adminis-
tration from the institute, including two admin-
istrators. The interview was transcribed, and the
first publication (Stuedahl, 2011) was shared with
the institute and commented upon by the staff
members.

In the next subsection we describe two narra-
tives from the case studies, and then we discuss
methodological considerations, given that the
two studies are based on different disciplinary

approaches and scholarly traditions. We then
discuss the relevance of the concept of attach-
ments in relation to the case studies and to
STS-based studies on public involvement relevant
for the activities of infrastructuring for open
cultural heritage. We end with a discussion on
infrastructuring processes, and how infrastruc-
turing may also contain dimensions of potential
future consequences of choices made today, inter-
preted with knowledge that has cumulated from
the past.

Story 1: Infrastructuring the
Crowdsourced Archives

The story of the You! Enhance Access to History
(YEAH) project can be viewed in terms of the
relation between infrastructuring and organiza-
tional change (Star & Ruhleder, 1996), and how the
issue of creating open cultural heritage data and
semantic linking initially was left to the archivist
(Runardotter et al., 2011). This project was pre-
ceded by the Access to Public Information (APIS)
project, 2010-2011, in which the intention was
to clarify a research idea and build a network for
carrying out a research and development pro-
ject. The same people formed the project team in
both projects: seven people from three National
Archives, one from an SME and two researchers
from the university, one of whom functioned as
project leader, and is also co-author of this paper.
In the APIS project there was agreement to collab-
orate and coordinate material from the LAM sec-
tor, and through this to offer citizens re-designed,
new and innovative cultural heritage digital ser-
vices. The APIS project explored the precondi-
tions for creating border-crossing digital services
based on archival material by conducting a com-
prehensive investigation of the area (Runardot-
ter, 2011; Runardotter et al., 2011). Further, it was a
collaborative design project with team members
from different disciplines. This implies that “dif-
ferent discipline interests [were] brought to the
table by each participant” (Baker et al., 2005: 4).
Moreover, once agreement on what to accomplish
was reached, the design project continued with
design activities, such as sketching and modelling
and resulted in a demonstrator as a kind of proto-
type (Badker et al., 2004). Hence, for participants
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to reach agreement on a theoretical, abstract level
was not problematic.

The YEAH project gained funding in 2011 to
address public sector services and their impact
on today’s society. It set out to focus on public
information in archives and citizens’ access to it.
More specifically, the project aimed to design
a prototype of a citizen-centric e-service and
explore the role of crowdsourcing methods for
augmenting archival e-services with improved
access to and usability of archived informa-
tion. The project team also agreed to design the
e-service following three main criteria: it would
be citizen-centric, generic and border-crossing.’
This implied that it would be developed in close
collaboration with end-users, building on their
needs, requirements and visions, and also through
collaboration between different stakeholders
(citizens, archives, universities, IT developers, and
service providers) and, finally, that the developed
e-service should be of interest internationally.

The project members work in public organi-
zations that are distinguished by characteris-
tics such as rational rules and procedures; these
organizations have structured hierarchies with
formalized decision-making processes and their
personnel often advance based on administrative
expertise (Parker & Bradley, 2000). These organi-
zations are also subject to political control (in
contrast to market control) and therefore cannot
be compared with the private sector, since under-
lying political ideologies influence public organi-
zations’ productive activities (Parker & Bradley,
2000). The YEAH project aimed at an e-service
in line with intentions stemming from policies
around open government and open data, and
therefore emphasized the use of ICT in accord-
ance with the European eGovernment Action plan
- to help public organizations deliver services to
citizens in smart and innovative ways (COM, 2010).
As part of knowledge infrastructuring, transla-
tions of these policy intentions to the knowledge
practices of the National Archives context were
needed for the project team to be able to build a
prototype that fulfilled the aims, and was in line
with the PSI directive.

The YEAH project ran between December 2011
to April 2014. In total the project carried out 32
project meetings, 15 during 2012, 12 during 2013,

and 5 during 2013.0n 18 January 2012, the project
team agreed to aim at “enhancing descriptions of
digital objects in existing archival collections by
crowdsourcing, in order to improve the descrip-
tion of archival material as well as to improve
access to the same”? However, public involve-
ment and crowdsourcing was debated among
project team members, whose commitment to
their professional role and mission became visible
in their concern over what this might involve. The
discussions continued from January to October
2012 and additional themes, besides crowd-
sourcing, included whether the archival subject
ontology or ‘Keywording system’ is too compli-
cated for the crowd (that is, any citizen);? what if,
in using crowdsourcing, the wrong or poor quality
information is added (e.g. if wrong person is
tagged or if two persons have the same name);*
how to integrate or link to information created by
the crowd with the archival catalogue system®.
Finally, the decision was taken that the project
would develop a framework (demonstrator and
guidance) for any memory institution to open
their data and link their cultural heritage informa-
tion to the semantic web.®

A central recurrent theme was related to
the question of the possible result of citizen-
produced material. Issues like “what happens if we
let the citizens ‘in’ and allow them to contribute
to our collections” produced a hesitancy towards
openness at every monthly meeting from January
to June 2012. Another theme was how quality was
to be ensured and how quality could be checked
when citizens added data, and what could happen
if the added information was incorrect. The
unpredictability of how crowd-sourced activities
and production of content would influence the
archival holdings was of great concern to archi-
vists. This gives an insight into how public organi-
zations may be hesitant about new requirements
(Kellogg et al., 2006), and highlights how this
is connected to the uncertain consequences of
crowdsourcing.

As a result, the team decided to review reported
experiences of crowdsourced archival material. By
June 2012 the project team also reasoned that it
would be difficult to make innovative contribu-
tions to the LAM communities through crowd-
sourcing, arguing that “so many crowdsourcing
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projects have already taken place.”” This argument
shows their main commitment to their own, local
organization and community rather than concern
for citizen-centric perspectives in themselves. The
project team had difficulties figuring out what this
project could contribute through crowdsourcing,
and also showed uncertainty about whether
crowdsourcing was in line with the regulations
of open data, as well as how public involvement
should happen. Instead, the project team defined
their focus in the project as linking open data, and
defined this as more interesting and valuable for
citizens as an initiative towards openness because
of its potential to enhance the experience of
cultural heritage data. Consequently, the meeting
in October 20122 was dedicated to investigating
the technical aspects of linked open data, defining
the type of archival data the project would work
with and how to link it, and how to find a partner
with expertise in linking open data. This shift of
focus shows how crowdsourcing potentially chal-
lenges archival institutions more than Linked
Open Data and, since the actual opening of insti-
tutional data is still in the hands of the archives
holding that data, their feeling of control over
future consequences and quality of the content
are an important factor in infrastructuring crowd-
sourced and participatory archives.

Still, it was not until March 2013° that the
team finally reached a common understanding
of what to achieve in the project, and there was
agreement on the result of the project: the aim
should be to develop ‘a demonstrator for any
memory institutions to open up their data and link
their cultural heritage information to the semantic
web! Decisions were made to focus on genealo-
gists as a representative group of citizens, and to
limit the material to be considered. In this way,
the project team was able to find a compromise
that was acceptable for the project members, as
it decreased fear of uncontrolled, or messy, collec-
tions in the future. The project ended up with
providing a simple methodology to annotate
relevant holdings and wrote a methodology
handbook on how to create cultural heritage
open data and link it to the semantic web.'® The
project ended in April 2014.

The case shows how archivists have several
attachments to implementation of openness,

and ideas of archives to ‘open up’ and let data
‘out’ and citizens ‘in’. Several of them are related
to the possible everyday consequences of this
openness: the accuracy of the data, whether
information added by citizens is correct (true),
but also to changes in the responsibility for the
archival collections and the concern that they are
kept in order. In the end, the project turned from
a citizen-centric and crowdsourcing involvement
initiative towards an inter- and intra-organiza-
tional approach that would create less change in
the present local-knowledge infrastructure. The
eventual form of the policy-driven, and thereby
intended, organizational change aiming at
openness shows how the archival infrastructure
may be challenged when policy requirements for
openness meet with interpretations of local- and
everyday situated practice.

Attachments to Infrastructuring
from Above

The archive story gives an example of how the PSI
directive has numerous implications for the cul-
tural heritage sector (COM 2011a; 2011b; Directive
2003/98/EC; Vickery, 2011). In short, the directive
is in line with policy goals aiming at an openness
that is expected to facilitate democratic processes
of the knowledge society, and increase innovation
and development of new or improved digital ser-
vices. This includes expectations of increased pro-
ductivity and improved effectiveness, efficiency,
information quality, interaction mechanisms, bet-
ter governance tools, and improved government
coordination and collaboration (Andersen, 2006;
Andersen et al., 2005; Gauld et al., 2009; Gronlund
& Ranerup, 2001; Lathrop & Ruma, 2010; Sefyrin &
Méortberg, 2009; Stoltzfus, 2005).

The story tells how knowledge infrastructuring
towards crowdsourced archives, following the
PSI directive for re-use of public sector informa-
tion, collides with existing infrastructure relations.
Crowdsourcing and public involvement was
defined as a less interesting contribution, because
it was perceived as less controllable than linked
open data. The case underpins the role of attach-
ments for infrastructuring towards openness, and
how they are based on professionals’ conceptions
of control and quality gained from present and
local knowledge practices.
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In the YEAH project we identify the attach-
ments of hesitancy and unpredictability. These
are attachments of a social kind, and can be
related to the material attachment of the prov-
enance principle. The principle is fundamental to
the careful separation of archives and arrange-
ment according to the original order of the
archival collection. The provenance principle
is therefore about the importance of knowing
where a document was created, by what process,
to what end, for whom, when, and how it ended
up in the archives (Dollar, 1992). It is important for
archives to be able to guarantee the trustworthi-
ness and quality of the information held, as well
as making sure that the information is structured
and ordered. In the YEAH project, the provenance
principle is an attachment from the past that influ-
ences knowledge infrastructuring that aims at the
future. The reason for holding archives, the preser-
vation of societal memory, relies on this intention
of making archives accessible. The intentions of
openness in the knowledge infrastructuring had
to be scrutinized because of this attachment.

The attachments here were closely related to
interpretations of openness in the PSI regulation
as related to opening for crowdsourced data, but
these attachments did not cause direct actions.
Instead they triggered the need for sorting out
what openness really means for archives. The
translations were multiple; some were hard to
grasp, and thus the translations represented an
important part of the project narrative. Without
common agreement, the project members would
not have been able to carry out the design project
as intended. It appears that, in order to make
progress when infrastructuring, there is a need
to make visible and discuss the attachments that
people bring along when envisioning the future.
Until these are dealt with, it is likely that the
people involved will show reluctance, hesitancy
and concern. In other words, attachments might
be obstacles that hinder development and
progress.

Our first story has followed knowledge infra-
structuring from above aiming at openness of
heritage institutions and in relation to a design
project related to the PSI directives of openness.
We will now turn to a story of infrastructuring from
below from a community-based wiki involving

both professional and amateur experts of local
history.

Story 2: Infrastructuring in
the community based wiki

The lokalhistoriewiki.no was launched by the Nor-
wegian Institute of Local History (NILH) in 2008
after a longer process of trying to implement
technology to enhance community activities. The
institute is an independent NGO founded in 1955
by the Norwegian Ministry of Culture with the aim
of stimulating engagement in local history, and it
assembles communities of local history, memory
and genealogy (Alsvik, 1993). In 2003 the institute
opened a website thought of as a site for collabo-
ration with and between the different communi-
ties of amateur and professional local historians
connected to the institute. In 2006 they started
an online network space for local history projects,
aimed at stimulating the sharing of methodo-
logical solutions and practical problem-solving of
writing local history. However, this initiative ended
up being a one-way interaction: the institute serv-
ing other institutions, organizations and people.
The idea of creating a participatory local history
wiki was proposed by members of the Wikipedia
community and the institute could see the poten-
tial of the wiki format as a solution to connect
local historians across different communities and,
in addition, assemble the emerging number of
local history lexica online. When we approached
the project lokalhistoriewiki.no in 2010, the wiki
had been up for two years and contained enough
online material, articles and forum entries to serve
as an object for online ethnographic observations.

Participating in the wiki requires that users
register as identified individuals. The wiki-collab-
oration is supported by four ‘bureaucrats’ from
the Institute of Local History constituting the wiki
administration in collaboration with 17 ‘adminis-
trators’ and 12 ‘vocational supervisors’ recruited
from both the Wikipedia community and local
communities of amateur historians. The ‘adminis-
trators’ have defined roles for sorting out catego-
ries and entries, helping new users get started and
following up on new publications in the wiki. They
have access rights to delete or re-publish pages,
they can lock pages, block individual users, edit
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Figure 1. In the discussion forum opinions are shared about whether formal or informal categorization makes the

wiki most solid, findable and durable over time.

messages and import pages from other wikis. Thus
the ‘administrators’ have a double role as both
technical and administrative gatekeepers, and
their responsibilities contain both technical and
systemic challenges as well as professional evalu-
ations. The ‘vocational supervisors’ have the role
of checking that the articles meet criteria of profi-
ciency, helping users with methodical questions,
defining source qualities, sorting out licence
questions and answering questions concerning
editing or closing pages.

We focus here on how the co-construction of
concepts and categories that structure the wiki
space evolve. From the discussion forum we have
chosen an excerpt from 10-18 June 2010 in which
professionals and amateur historians negotiate on
establishing a hierarchy of categories for entries
and articles on ships, boats and marine vessels.
We render the discussion from the thread (see
figure 1) in the form of a narrative in order to add
relevant contextual information on the trajectory.

This discussion thread was started by one of the
professional historians and vocational supervisors,
who claimed that categorizing boat types is chal-
lenging because the formal categories are built
on the registration systems provided by the Direc-
torate of Fisheries, which neglects all the histor-
ical boats and vessels in the Norwegian coastal
heritage tradition. The participant, anonymized
as AK, state the need to make a system of catego-
ries that does not need to be reorganized in the
future. A group of marine historians from the west
coast of Norway has in collaboration with the
coastal museum created a structure of categories
that builds on a classification system for recording
traditional fishing boats in the region. AK provides
a hyperlink to their work as a proposal to start the
discussion and further argues that this structure
embraces information about local occurrences,
formal categorization, attribution, name of the
boat related to form and function, type of boat,
materials used in construction, date, size, volume,
name, date of motor, etc. In this way the structure
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captures both the material and the functional
aspects of the boat in question and contains 15
subcategories to be used in the categorizing of
boats.

The administrator representing the Wikipedia
community, OU, immediately responded to AK’s
request and argued that the category system
could be built in much simpler ways. OU suggests
that marine vessels might be the main category,
and then subcategories built on type and
function. OU tries to keep the number of catego-
ries at a manageable level. After some discussion,
OU suggests categorizing the vessels by type. As
a response, another member of the community
points to the many vessels characterized by their
functions (cargo-ships, oil-tanks, service-ships)
and that categorization by type only would not
cover these. OU proposes categorizing vessels by
function, progress and construction.

The next day, OH, a member of the community
connected to a museum on the west coast and an
active amateur-expert in marine history, suggests
a structure of categories that is familiar to people
on the coast as well as in maritime communi-
ties. OH points out that the index developed
by the governmental register is based on well-
known acronyms used for more than 100 years,
and that these indexes are integrated in the
category system at the coastal museum. OH asks
whether the category system on the wiki could be
developed in correspondence to this well-known
category systems — because in writing and story-
telling it will be important that the concepts are
used in their natural form.

Four days later a member of the wiki admin-
istration, IT, starts to build a proposed category
three based on type, function, material and
construction. This is responded to by A, who
suggests a category denoting the visual form
of the boat, observing that categories such as
function, material, and construction could provide
structure, but might neglect the traditional open
boats of Norwegian maritime history. A ends by
pointing out that the wiki should be developed in
accordance with a normal thesaurus - and that it
is important to clarify this early in the creation of
the wiki-structure.

On 16 June, IT asks if the categorizing could
start at a more basic level, solely with vessels,

and that the category system could be extended
gradually when the needs of the wiki community’s
become more obvious. Collaborator A answers by
asking if it would be fruitful to build the structure
of the wiki in relation to concepts used by formal
institutions like the Directorate for Cultural
Heritage and The Cultural Heritage Act. These
use two different categories, separating vessels
and boats. The discussion thread ends November
2010, when the administrator IT ask if vessel could
be the main category and the sub-categories
could be type, use, materials, construction and rig.

Attachments to Infrastructuring
from Below

The participants in this wiki-thread are in fact
discussing different attachments added to their
engagement with the categories of boats and
marine vessels to find a ‘structure that is common
to more than one world to make them recogniz-
able’ (Bowker & Star, 1999). They are all well aware
that the outcome of this discussion will have a
lasting effect on future publications and use of
the wiki. It will also determine if this local history
wiki becomes interesting for coastal historians
and historians of coastal culture. These concerns
with the growth of lokalhistoriewiki.no are shared
between the wiki administrators, supervisors and
contributors and they have a common goal of pro-
viding support for multiple forms of knowledge.
Meanwhile their attachments to this endeavour
are different, and are rooted in different conven-
tions of practice behind their engagement with
the lokalhistoriewiki.no project.

The cultural heritage field is character-
ized by a high level of community initiatives
and involvement, long based on participatory
knowledge infrastructures where political and
social configurations of the community are
constantly shifting and hard to grasp (Crook,
2007, 2010). A consensus-based approach to
community engagement within cultural heritage
has ensured a continued misrecognition of the
fact that representations of memories can have
the powerful effects of hierarchies, not least in the
range of possible stakeholders in the community
(Waterton & Watson, 2010). We observe that the
local historians involved in lokalhistoriewiki.no
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see the wiki platforms as an opportunity for a
new social and technical platform where issues of
authenticity, trust and power may be negotiated
openly (Waterton E, 2010), and power-laden hier-
archies neutralized. The attachment of the local
historians to openness therefore involves keeping
the wiki inclusive for multiple historical perspec-
tives, and to build a platform for the community
to grow. While their attachments open up to the
community of local history, they collide with other
attachments to wiki platforms and practices.

The content creation of wiki-spaces is always
an incomplete and continuing process relying
on constructive participation by the community
(Bruns, 2008). From our story we see how this
incomplete and continuing process is based on
negotiation between local historians and the
technical preferences of the wiki administrator
that seems to end up with a question of priority
of attachments and authority to find solution.
The main attachment for wiki administrators
is a concern to keep the number of categories
below a complexity threshold. The administra-
tor’s concerns are directed by basic principles of
hierarchical structuring of wiki content, as well
as conventions, guidelines and templates for
ordering knowledge in wikis to secure simplicity
and searchability (van der Velden, 2013). The
attachments of the wiki-administrator are related
to the organization of the body of knowledge and
how the articles relate to each other in the wiki
structure, and categorizing structures as a vehicle
for connecting the community. Thus, the orderli-
ness of the wiki is a central attachment for the wiki
administrator, and he seems less concerned about
the quality of the wiki as a matter of giving room
for multiple knowledges. The attachments of
wiki administrators, therefore, are about commit-
ment to the hierarchical structure of the wiki
and the conventions provided by the Wikipedia
community.

This is at odds with the concerns that contrib-
utors and supervisors from the local historian
community share. Their attachment to the wiki
is that the category system should fit with and
connect the diverging, multiple disciplinary
communities that engage with boats and marine
vessels. Their rationale for this is to keep a high
disciplinary level of categorizing in the wiki

structure, and to align well with the ones active
among local as well as marine historians. The disci-
plinary concerns introduce a complexity related to
the historical development of boats and vessels,
as well as concerns of formal and informal catego-
ries. While the open structure of the wiki platform
in theory provides the technological means
for negotiations across communities, making
visible multiple contributions to local history,
giving access to participation in discussions from
multiple viewpoints, they are still dependent
on aligning these with the technical structure of
the wiki. Solving the dilemmas of establishing
a category structure that is on one hand both
technically simple and easy to use for all and on
the other hand precise enough to make the wiki
suitable for professional knowledge building, it
seems priority is given to a technical solution. The
disciplinary and professional concerns of the local
historians have to align with the ones of the wiki
administration.

The story tells how infrastructuring and wiki
policies involve negotiations between these
diverse attachments. Attachments to developing
a neat and simple hierarchical structure that may
be used by many collide with attachments to
making room for the scope of cultural heritage
knowledge and the multiple understandings of
boats and marine vessels that connect coastal
historians, marine historians and experts of tradi-
tional coastal knowledge.

Discussion

Our stories describe two different knowledge
infrastructuring processes towards participatory
cultural heritage. The Swedish project intended
to create citizen-centric digital services on archi-
val material in a public institution in line with the
PSI directive. The lokalhistoriewiki.no project in
Norway involves infrastructuring in a non-gov-
ernmental setting heading towards community-
based development of local history writing. While
both stories relate to processes of infrastructur-
ing aimed at fitting with contemporary ideas
and directives of crowdsourced, participatory
and open cultural heritage served by technolo-
gies, they differ in their approach from above and
below. They tell also of different phases of knowl-
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edge infrastructuring. The first case describes the
start-up phase of deciding how to design future
e-services. The second case focuses on knowl-
edge infrastructuring when the work is ongoing.
The stories also differ in relation to the materiality
of the technology involved: the archivists are relat-
ing their design-oriented endeavours to existing
technical archival infrastructures, while the local
historians have made a decision to use the ready-
made technical platform of wiki and configure this
to their needs. Thus, material technology plays
different roles in the knowledge infrastructuring
in the two stories.

But there are also similarities; both stories
involve people with great engagement with and
passion for cultural heritage: the present, past,
and future of cultural heritage understanding
and its relevance to society. The two stories also
make visible the inherent conflicts that arise when
existing conceptions of openness and demo-
cratic cultural heritage institutions are contested
by technological developments that introduce
more radical forms of participation. Archives have
always been‘open’in that it is possible to visit and
use the physical archival holdings. This openness is
taken for granted as part of archives’ raison d'étre.
But openness means something slightly different
in analogue contexts of managing archival
holdings compared to openness in digital infra-
structures and practices which brings multiple
new dimensions and meanings. The local-histo-
rian community is encountering a similar change.
Their work has been related to writing paper-
based books and journals distributed through
local historical societies or by The Norwegian
Institute of Local history. The access to local history
source material as well as the open distribution of
local historical production is imbricated with the
collaborative and value laden social space of the
community. These social aspects of local historical
material bring the raison détre for local histo-
rians, and maybe even more for the amateur local
history expert. Thus, it is crucial for both cases, as
for every memory institution, to address, prob-
lematize and sort out the complexity of openness
described in policy documents in relation to local
practices and their social and material scales.

We have focused on how attachments to
openness and public involvement influence

infrastructuring in a formal institutional context
and in an informal context of an NGO. Our focus
on attachments has been related to aspects of
knowledge that are both sources and resources
brought under scrutiny in knowledge infrastruc-
turing processes. Our stories show that both the
open archive and the wiki are objects of study
that‘arrive) rather than objects that are performed
(Gomart & Hennion, 1999). The Swedish archivists
started with designing crowdsourcing possibili-
ties and arrived at focusing on linked open data.
The radical understanding of openness came with
too many attachments to the unpredictability of
crowdsourcing. These were related to control of
archival content and quality in accordance with
archival provenance principles and concerns with
orderliness. These are concerns developed over
time, and situated in daily practices that guarantee
the trustworthiness and quality of archival infor-
mation. The story tells how their situated practice
of provenance principle collided with princi-
ples of crowdsourcing, and how linked data was
found as a relevant solution for archival openness.
The reasons for these attachments were hard to
grasp, and it was hard to understand the scale
and scope of consequences the archivists saw of
crowdsourcing. There are many understandings
and misunderstandings of crowdsourcing in the
cultural heritage sector. These are often limited to
instrumental understandings of crowdsourcing as
an instrument enabling better delivery of content
to end users. A re-conceptualisation could for
example be in understanding crowdsourcing as
an opportunity to actually engage users in public
memory in meaningful ways, and as the “funda-
mental reason that these digital collections exist
in the first place” (Owens, 2013: 128).

The story of the Norwegian local historians
collaborating with wiki administrators’ depart
from a context where crowdsourcing is already
happening, and is perhaps an example of how
practices of the open archive could have become.
We see how this open crowdsourcing is a process
of constant arriving, of constant negotiations of
the categorization structure between technical
and social considerations. The attachments of the
wiki administrator are closely related to issues
reminiscent of the archivists’: orderliness, control
and quality. In wiki terms, this is about techni-
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cally simple structure and categorization. These
attachments that the wiki administrator connects
to growing the wiki conflict with the social and
political attachments of the local historians and
the way they envision the wiki project bringing
together multiple local history communities. By
focusing on the diverging attachments at play, we
see how one knowledge-infrastructuring process,
aligning all actors to one shared and simple
structure, collides with the other knowledge-infra-
structuring process, making a structure that enrols
multiple actors.

The analysis shows how applying attach-
ments as an analytical tool requires a focus on
the events in infrastructuring processes, rather
than on the relation between agent and structure.
Attachments have helped us to pay attention
to infrastructuring as a process-in-the-making.
In addition, the concept has made us capable
of moving beyond intentions and causations
to search for entities that do not belong to the
vocabulary of action. It is this move that allows us
to understand the subtle distinctions between the
archivists and the wiki-historians. In both stories
we see how attachments towards openness point
to different conceptions of orderliness, quality
and control. The knowledge infrastructuring in
the archival case illustrates how attachments are
closely related to situated knowledges (Haraway,
1988) that do not come to terms with radical prin-
ciples of openness. The knowledge infrastruc-
turing in the wiki case builds a priori on a version
of radical openness but illustrates how different
sets of attachments cause collision between wiki
administrators and local historians. Consequently
the two stories of attachments show how situated
knowledges sometimes come up short in inno-
vative infrastructuring processes, and may cause
good arguments for resisting change or new
opportunities for sharing and connecting infor-
mation and resources.

We have shown how attachments give us
access to the negotiations that run the risk to be
invisible and not articulated in the policy imple-
mentation process. The challenge of tensions,
opposition, resistance, work-arounds, and non-
adoption of new knowledge infrastructures is not
a new narrative in knowledge infrastructuring
studies. However, we argue, that the concept

of attachment has helped us to pay attention to
how relations between past, present and future
may sometimes bring contradiction between
situated knowledges, the past and the envi-
sioned future. For example policies such as the PSI
directive are first and foremost focused on antici-
pated outcomes: the ‘wants’ and ‘needs’ they are
expected to fulfil. But we argue that there is no
straightforward way ahead.

Existing knowledge practices are sources for
understanding the future and our story shows
that attachment to contemporary practices and
understandings of future scenarios are linked to
the history of professional practices. By focusing
on attachments we have identified that openness
is understood in two ways: first, as a technical
concern with ‘Open data’ or ‘Open Software’ which
indicates that data should be freely accessible to
everybody for any purpose, and without restric-
tions of control besides European and national
privacy legislation, such as copyright or patents.
This is a technical-administrative understanding
of openness. Second, in cultural heritage insti-
tutions, openness also relates to ‘how’ the insti-
tution works, which may include the way the
institution motivates and aligns multiple goals in
collaborations with communities. This is a social
understanding of openness. Both understandings
are challenged by contemporary ideas of open
data, crowdsourcing and emerging conceptions
of future democratic institutions. The notion of
attachment has given us a tool to identify entities,
sources and resources of how these challenges
activate situated knowledges that may go beyond
articulation work, and include future orienta-
tions that are based in historical constituencies
of practice but that have still not a developed
language.

We started out by asking what attachment
people in cultural heritage institutions have to
infrastructures of digital heritage participation
and open data, and how these are related to
existing knowledge practices. We have found that
the open data initiative challenges the cultural
heritage sector, which has mainly concentrated on
preservation, meaning ‘taking care of’, ‘attending
to’ and ‘safeguarding’ archival collections. Conse-
quently, openness or closeness seems to relate to
knowledge practices of inclusion and exclusion of
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data, categories and the subsequent knowledge
exchange with citizens. In innovations towards
openness, these knowledge infrastructures are
put under scrutiny, and various risks are attached
to social dimensions of public involvement impli-
cated in openness. We have seen how the existing

knowledge structures and conventions of practice
in archives have no room for attachments that
require spaces of contestation (Barry, 2001) and
do as a result collapse and bring ambivalence into
innovative knowledge infrastructuring.
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