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Reflections on Collaborative Archaeology and Large-Scale Online Research
Infrastructures

Holly Wright and Julian D. Richards

University of York, York, UK

ABSTRACT

The Archaeology Data Service (ADS) is an archive working at a national level in the UK, ensuring that
archaeologists have access to high quality and dependable digital resources, including openly
licensed legacy data for reuse. The ADS acts as a metadata aggregator for archaeological data held
by larger heritage agencies and smaller regional organizations and participates in international
aggregation infrastructure projects such as ARIADNE, which allows users to access archaeological
resources held in many countries from a single interface. Large-scale infrastructures can facilitate
the building of long-term, complex relationships and active collaborations, not just technical
solutions. This paper reflects on the roles of stewardship and equity within ARIADNE and the ADS,
two large-scale online research infrastructures, and how these types of infrastructures may help to
create a more collaborative archaeology, including lessons learned, challenges and opportunities,
and thoughts for the future.
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Introduction

Online research infrastructures attempt to combine resources
in ways that increase accessibility and afford new conclusions.
Within archaeology, there is continued emphasis on techno-
logical and methodological innovations themselves rather
than on the complex social factors that contribute to their
success or failure and the connections they facilitate, but
this has begun to change. There has been significant recent
discussion focused on infrastructures within the digital
humanities and particularly within digital heritage, including
critical histories and exemplars across edited volumes (Benar-
dou et al. 2017a; De Santo et al. 2017). Most useful for this
discussion is the expansion on an idea set out by Eric Cham-
pion in 2014 (as discussed in Benardou et al. 2017b) around
understanding digital infrastructures as scholarly eco-sys-
tems. Such eco-systems are “not merely collections of
research resources or tools to conduct research: they are ener-
gized by a community of research institutions and individual
researchers, and become living environments of evolving,
synergistic but also often competing research, education
and communication practices” (Benardou et al. 2017b: 3).
Online research infrastructures can act as catalysts to bring
together different communities of expertise and interest, but
can also make explicit areas of disagreement and inequity.
The collaborative work required to build or maintain an
online research infrastructure in the long-term is often as
valuable as the infrastructure itself, particularly with regard
to collaboration around advocacy (Ross 2017: 164). It can
serve to improve the quality of the online resources within
the infrastructure and the underlying research, while also
creating more resilient stakeholder communities, which, in
turn, help to make the resources within the infrastructure
more sustainable. This special issue focuses on how infra-
structures can facilitate collaborative archaeology, but

collaboration is not necessarily an end unto itself; infrastruc-
tures and collaboration can often form a virtuous circle.

Online research infrastructures may be created to incor-
porate resources around a single project or topic, or they
may incorporate many, perhaps even thousands of archaeolo-
gical interventions or subjects. Other papers within this issue
will provide discussions of the former, emphasizing the ways
in which creating an online research infrastructure may have
informed research choices or new ideas around open data for
different user groups, but this paper will focus on the latter. It
will reflect on how the creation of persistent, large scale,
online research infrastructures, combining data from dispa-
rate archaeological sources, can be part of a scholarly eco-sys-
tem, facilitating those who would advocate for a more
collaborative archaeology by focusing on two pressing issues:
stewardship and equity.

Stewardship

Stewardship is often used as an overarching practical and
general term to describe issues around data preservation
and dissemination, but it is used less often in discussions
around responsibility. Data ownership and data openness
are currently a main focus within online research infrastruc-
tures, but the questions of who should be responsible, and
why, from a best practice standpoint, are rarely at the fore.
The rise of the open data movement has begun to reshape
practice for individual researchers and research projects,
and the idea that research data should be made open once
the researcher has had sufficient time to publish is becoming
more accepted, but within archaeology, who should hold the
data in the long-term and how it should be disseminated does
not receive the same attention and discussion. This is partly a
symptom of archaeological data types being unusually
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diverse, necessitating difficult decisions, but also reflects a
continued valuing of ownership over stewardship. Research-
ers, research projects, and organizations usually have the best
intentions with their data, but rarely ask hard questions about
their own stewardship capacity: whether they are truly best
placed to care for the data in the long term.

In addition, archaeologists are operating in a research
environment that makes an assumption of data persistence:
that once made freely accessible online, digital resources
will continue to be available for use and reuse. In practice,
this is the exception rather than the rule. Research infrastruc-
tures for archaeology are still typically funded on a project-
by-project basis, or through national or regional initiatives,
which are subject to changes in political and funding priori-
ties. Lack of persistence has been explored by Law and Mor-
gan (2014), with most project-led resources disappearing
online within a few years after completion of the funded por-
tion of a project, and only some being migrated to another
online platform. In addition, the project-by-project model
does not always lend itself to building lasting collaborations
that facilitate stewardship. Funding schemes often stipulate
working with different partners with different strengths,
and may limit the countries or types of partners that may
be involved, resulting in pressure to constantly change the
nature of our collaborations. This can both drive and hamper
innovation, as new collaborative partnerships may generate
new solutions and new connections, but this preference for
constant change may also prevent successful collaborations
from continuing from one project to the next, making stew-
ardship more challenging.

Despite these difficulties, funders and organizations are
increasingly focused on sustainability planning. This is posi-
tive, but often unrealistic. Funding priorities tend to favor
innovation over maintaining or upgrading existing infrastruc-
tures and securing funding from non-traditional sources is
difficult. Archaeologists are continually encouraged to find
ways tomake their workmarketable within commercial frame-
works and this is invariably part of any sustainability plan, but
rarely produces significant revenue. Successful models for the
long-term stewardship of archaeological data remain limited.

Equity

Related to stewardship, and also in need of more attention, is
equity. Conversations about equity usually focus on equity of
access by user communities to resources held by online
research infrastructures. While that issue is very important,
this discussion will focus on equity of access for data provi-
ders, which also has ramifications for creating a more colla-
borative archaeology. The adoption of digital methods has
resulted in the creation of primary data in digital form,
derived through the documentation of a physical resource
that may be destroyed as a result of its investigation. As the
data created to document archaeological interventions are
increasingly “born digital,” the well-known issues around
the fragility and obsolescence of digital resources (Richards
2002) become more pressing. A variety of online research
infrastructures with a long-term remit have been developed
at the regional, national, and international levels and work
to serve their communities, but still only incorporate a
small proportion of the digital archaeological data that exists.
In fact, most archaeological projects and practitioners lack the
resources to engage with best practice or participate in online

research infrastructures, as support for stewardship of their
data is often lacking or non-existent. This means some
archaeological research data is at risk in all countries, regions,
and communities, but in most countries, all data is at risk.
This lack of equity has become more visible through the
work of international online research infrastructures, where
researchers contributing data are better able to see the differ-
ences in technical and knowledge-based capacity between
partners, representing both a major challenge and a colla-
borative opportunity. It has also surfaced a secondary chal-
lenge, which is lack of equity around knowledge and
resources allowing participation in infrastructure projects at
all, causing the exclusion of potential partners who would
most benefit from involvement in projects and funding.
Meanwhile, expectations around innovation continue to
raise the bar to entry, making it ever more difficult to join
the collaborative conversation as time goes on.

To better examine issues of stewardship and equity and the
opportunities for a more collaborative archaeology afforded
by large-scale online digital infrastructures, this paper will
discuss observations on stewardship derived from the work
of Archaeology Data Service (ADS), an archive for archaeolo-
gical data based in the United Kingdom, and observations on
equity derived from participation in Advanced Research
Infrastructure for Archaeological Dataset Networking in
Europe (ARIADNE), a project funded by the European Com-
mission’s 7th Framework Programme (ARIADNE 2017), to
create a European infrastructure for archaeological data. It
will use these two infrastructures as a lens to explore experi-
ences and lessons learned, followed by thoughts and actions
for the future.

Stewardship within a National Infrastructure: The
Archaeology Data Service

Established in 1996, the ADS is one of several discipline-
specific archives originally set up within the Arts and Huma-
nities Data Service (AHDS) in the UK. The AHDS was
funded by the Arts and Humanities Research Council
(AHRC) and the Joint Information Systems Committee of
the Higher Education Funding Councils for England, Scot-
land, and Wales and the Department of Education for North-
ern Ireland (JISC). The ADS was founded by a consortium
that includes the Council for British Archaeology and eight
UK universities and is based at the University of York. The
work of the ADS is currently guided by a management com-
mittee made up of representatives across its stakeholder com-
munities. In 2008, the AHRC and JISC ceased funding the
AHDS due to changing policy priorities, but taking into
account the non-repeatable nature of most archaeological
research and the need to preserve what was typically primary
data, the AHRC recognized that the stewardship needs for
archaeology differed from other arts and humanities commu-
nities and continued support for several more years, to allow a
transition to a self-funded organization (Richards 2017).

The ADS archive was built using standards such as the
Open Archival Information System (OAIS) reference model
and holds the Data Seal of Approval denoting a trusted and
sustainable digital archive. The ADS holds and freely dissemi-
nates over 1000 data-rich archives, over 18 journals and
series, and more than 45,000 unpublished fieldwork reports
created by over 100 professional archaeological contractors.
ADS also acts as a resource discovery aggregation platform
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for data held by other UK heritage agencies, allowing users to
search across over 1.3 million metadata records, linking to
over 30 national and regional historic environment inven-
tories. Since 1999, the ADS has also been publishing the
Guides to Good Practice (Mitcham et al. 2010), written in col-
laboration with experts in the many data types with which
archaeologists typically work.

Stewardship means taking care of an organization or
resource. Within archaeology, this includes conversations
about data ownership and responsibility. The existence of
the ADS as an online research infrastructure has facilitated
collaborative conversations with researchers, heritage
agencies, and funders about what stewardship means for
archaeological data, including who owns it and who should
be responsible for it in the short and long term. This conver-
sation is ongoing, but data stewardship at the ADS typically
takes the form of deposition of a resource when the resource
is no longer in active use, usually upon completion of an indi-
vidual project.

Stewardship of Individual Archives

Once the resource is deposited, it goes through an acces-
sioning and archiving process and, unless it is under tem-
porary embargo, it is freely and openly disseminated
according to an agreement made between the ADS and
the depositor, via a deposit license. The depositor always
retains data ownership and copyright, but maintaining the
resource in a usable way in perpetuity becomes the respon-
sibility of the ADS. This illustrates a clear division in stew-
ardship capacity best practice. In a project-by-project
funding environment, the researcher is responsible for car-
rying out the research and the ADS is responsible for ensur-
ing that the resource is preserved and disseminated in the
long term, allowing the researcher to move on to the next
project. Resources archived by the ADS can be mirrored
in project websites or incorporated into other infrastructures
as the researcher sees fit, with the knowledge that the ADS
continues to take responsibility for maintaining the archive.
Collaborative conversations about stewardship with funders
mean that the cost of preparing an archive for deposit and
the one-time archiving fee are often included in project pro-
posal budgets.

Working over the long term has allowed mutual respon-
siveness and adaptation across multiple communities. As fun-
ders and researchers have become more receptive to the idea
that data stewardship means not just preserving data for
future research, but making it freely and openly available,
opportunities for collaborative discussion have increased.
For example, a researcher who is initially resistant to the
idea of freely disseminating their data might decide that
data available from the ADS was useful in their research
and start to change their mind about making their own
data available. They might get in touch with the ADS staff
to discuss how to go about preserving and disseminating
the data from their next project, and the ADS staff might,
in turn, learn about a new technical or intellectual property
issue they had not considered in conversations with the
researcher. A conversation might then begin with a potential
funder for the research about this new consideration, which
may result in modifications in their funding process or
changes in their stewardship compliance requirements. All
this may happen over a series of years, reflecting the

importance of responsiveness and being able to take a long
view in developing best practice.

Supporting Collaborative Stewardship

In addition to collaboration around individual archives, the
existence of the ADS as a persistent online research infra-
structure has created opportunities for collaboration with
national and regional heritage and funding agencies. The
ADS has become part of the workflows of these agencies, pro-
viding a trusted repository for the research they support, and,
in turn, the remits of these agencies have also become
embedded in the ADS workflows. Adaptation and respon-
siveness to the changing needs of these agencies over the
long term has meant the ADS infrastructure has become a
conduit for collaborative solutions that maximize the limited
resources across the UK archaeology sector.

A major example is the OASIS system. OASIS began as
way to automate compliance procedures within develop-
ment-led archaeology, where practitioners must provide
information about their investigations to local Historic
Environment Records (HERs) or national heritage bodies.
OASIS provides an online index of the large number of
unpublished fieldwork reports (often referred to as gray lit-
erature) produced as a result of developer funded and volun-
teer fieldwork, representing the majority of archaeological
work carried out in the UK. Working in collaboration with
Historic England, Historic Environment Scotland, and the
Royal Commission on the Ancient and Historical Monu-
ments of Wales (Richards and Hardman 2008), the ADS
was able to add preservation and dissemination of these
reports to the existing compliance workflow, resulting in
the over 45,000 reports now freely available online.

As this workflow has become more established in recent
years, the number of reports coming through the system con-
tinues to increase, and now averages around 500 per month.
To accommodate this increase, the OASIS partners are cur-
rently undertaking a major redesign of the system to update
and expand its functionality (Richards 2017) resulting in an
intensive collaborative process which will have a role in
defining the nature of professional archaeological work in
the UK now and in the future. The context for this collabor-
ation was closely examined in an impact assessment to under-
stand the economic value of the ADS to UK archaeology,
particularly the OASIS collaboration. One of the primary
conclusions of the assessment was that a significant number
of development-led archaeological field units now rely on
the ADS Library of Unpublished Fieldwork Reports within
their costing and business models, showing how stewardship
of these reports has now been adapted into commercial
workflows (Beagrie and Houghton 2013).

Leveraging Stewardship

While the ADS takes the view that individual research pro-
jects should be deposited with an appropriate archive or repo-
sitory for long-term stewardship, often local, regional, or
national authorities must retain legal ownership of digital
archaeological resources and may have their own online
research infrastructures. The ADS has worked to promote
the stewardship needs of archaeological resources held by
other organizations in the UK by aggregating resource discov-
ery metadata from regional and national organizations so that
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it can be cross-searched alongside resources held by the ADS.
In turn, the ADS provides this metadata to larger online
research aggregation infrastructures, such as Europeana and
ARIADNE. This means that when a depositor archives and
disseminates their resource with the ADS or an organization
uses the ADS as an aggregator, that resource is often findable
through collaboration with larger international online
research infrastructures. This raises the profile of collabora-
tive partners internationally and informs and improves the
resources and knowledge base within both infrastructures.
For example, moving data from one infrastructure into
another often exposes problems with how data or metadata
is structured that might not be noticeable otherwise, but
that can cause expensive and time-consuming problems in
the long term.

The ethos of responsiveness and adaptation that the ADS
works to implement allows stewardship solutions to be
flexible rather than proscriptive. There is a tension with this
approach however, as the more customized the relationship,
the more it relies on time and expertise, which has financial
implications. Finding the right balance between a necessary
and productive level of collaboration with depositors and
providing more automated or off-the-shelf solutions to
lower costs are areas of constant debate. This is where work-
ing with sister services, such as Data Archiving and Net-
worked Services (DANS) in the Netherlands (Hollander
2017) or tDAR in the USA (McManamon et al. 2017), is
very productive. Working together helps infrastructures cre-
ate costing models and provide the right services to best
meet the needs of depositors and user communities while
remaining financially solvent as organizations. A shared
understanding of stewardship and best practice at the organ-
izational level allows shared solutions and learning from mis-
takes together.

Stewardship and Best Practice

Adaptive collaboration has also been critical to developing
best practice and stewardship guidance at the researcher or
project level. Working with archiving standards organizations
such as the Digital Preservation Coalition (Digital Preser-
vation Coalition 2018) and the Digital Curation Centre (Digi-
tal Curation Centre 2017) to develop data management
guidance specifically for archaeology, the ADS continues to
provide and update the Guides to Good Practice (ADS
2017b). The comprehensiveness of the Guides is made poss-
ible through collaboration with partners like tDAR and
DANS (Jeffrey 2012), along with many other international
contributors. Ongoing collaboration around good practice
means that consensus can be built across areas of expertise
and limited resources within the sector can be maximized.
It also creates a place to focus a community of best practice.
Guidance is constantly in need of reevaluation and revision as
archaeological practice is always changing.

Stewardship, Sustainability, and Resilience

In the transition to being a self-funding organization, work-
ing collaboratively has also allowed diversification of funding
sources, which has been critical in creating financial resilience
and contributing to overall sustainability. It is more cost-
effective to have a single, stable source of funding, as pursuit
of funding takes time away from other core tasks (Carroll and

Stater 2008), but having to focus creatively on funding has
opened up new and more international collaborations.

The ADS has been an active partner in 12 international
research projects over the last 10 years, along with several
UK-based research projects. Taken as a whole, this means
that the ADS is now part of a collaborative community,
with over 100 partners spanning dozens of countries. The
ADS has benefitted significantly from being part of this inter-
national community. It has widened our perspective and cre-
ated a better understanding of the challenges faced in other
countries where archaeological practice may differ greatly.
Staff have been able to enhance their skills and interests
through participation in research, which would not otherwise
be possible as part of the core activities of the ADS archive,
building greater capacity within the organization. Access to
a strong international research community has also allowed
the ADS to contribute contacts, ideas, and resources to dom-
estic partners and stakeholders who might not otherwise have
access to them, all of which has contributed to organizational
resilience and sustainability beyond the benefit of the funding
itself.

Equity within an International Infrastructure:
ARIADNE

One of the largest international projects within which the
ADS has been a partner is the ARIADNE infrastructure.
The first phase of ARIADNE was a four-year project, funded
by the European Commission’s 7th Framework Programme,
with the core remit to create a European infrastructure for
archaeological data. It consisted of 17 work packages, most
of which focused on delivering the infrastructure, while
others represented best practice research around related
aspects of data management and dissemination (Aloia et al.
2017; Meghini et al. 2017). ARIADNE was coordinated by
PIN Scri - Polo Universitario “Città di Prato” at the Univer-
sity of Florence, with the ADS acting as deputy coordinator.
The initial phase consisted of 23 partners across 16 European
countries, with over 15 associate partners joining the project
during and after its first phase of implementation. The stew-
ardship model for ARIADNE is an online aggregation infra-
structure, bringing together resource discovery metadata,
allowing users to access locally held resources in the different
regions and countries represented by the ARIADNE partners
and associate partners.

The European Commission places international collabor-
ation as a central tenet within most of its funding initiatives,
and the infrastructures theme is no exception. ARIADNE had
nine technical partners, all of whom had to work with each
other and with the archaeological partners, each having
unique data sets to contribute. This required forging new
and expanded relationships and using pragmatic problem
solving to find acceptable implementation solutions for all
partners. ARIADNE had a detailed work plan, but this level
of collaboration around an online research infrastructure
had not been tried before within archaeology; therefore,
working together was a major aspect of the project.

Projects combining the archaeology and computer science
domains are often tasked with showing technological inno-
vation, while less appreciation is placed on the unique inter-
section afforded by the collaboration between the two fields.
For ARIADNE, the technological innovation was challenging,
but the collaborative innovation was equally so. Setting aside
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the differences of opinion that naturally arise from working
through an untried process, most challenges arose when try-
ing to accommodate the diverse workflows in use by archae-
ologists. Europe has different schools of practice that vary
from country to country, and different legal and social tra-
ditions with regard to the divisions between academic, devel-
opment-led, and community archaeology. Archives and
repositories are typically based in one country, but for
ARIADNE, partners had to cooperate to make their data
interoperable in new ways and across national borders.

As the project progressed, there was increasing discussion
about the variability in capacity among the data-providing
archaeological partners, which was found to be greater than
was initially understood. All data-providing partners encoun-
tered challenges in how best to map and organize their meta-
data in order for it to be incorporated and made discoverable
within the ARIADNE portal, but some partners encountered
greater barriers than others. These included lack of technical
capacity in preparing their data; lack of background in data
stewardship; and lack of an appropriate, persistent repository
to house their data. Despite initial frustrations, several part-
ners came to see this an opportunity, using the collaboration
within ARIADNE as a form of leverage to improve their exist-
ing organizational practices or to create better infrastructures
for their data. New resources were created or improved using
the funding and shared expertise within the network, not only
helping partners participate in ARIADNE, but also leaving
their institutions, regions, or countries with more complete
or accessible resources internally. One of the best examples
is the Hungarian National Museum, which used ARIADNE
partnership and access to its collaborative community not
only as an opportunity to prepare digital archaeological
resources for resource discovery within the aggregation infra-
structure, but also as impetus to create their own online
research infrastructure, disseminating their archaeological
data online via their own institution for the first time
(archeodatabase.hnm.hu).

Beginning the Equity Discussion

Two of the ARIADNE partners saw lack of equity as an issue
that needed to be fully articulated within the partnership and
beyond. As part of the ARIADNE session for the Italian
Semester of Presidency of the European Union International
Conference on Research Infrastructures and e-Infrastructures
for Cultural Heritage, Benjamin Štular from the Institute for
Archaeology, ZRC SAZU (Research Centre of the Slovenian
Academy of Sciences and Arts) and Anthony Corns from
the Discovery Programme in Ireland presented a paper titled
“Impressions from the ARIADNE Community.” They
described the lack of equity they saw across the ARIADNE
partnership with regard to access to a persistent and appro-
priate archive or repository for their digital data in their
home countries, and stated that there were countries that
were “haves” and “have-nots” within Europe. For example,
the UK, the Netherlands, and Sweden were “haves,” whereas
most European countries, including the countries they rep-
resented, Ireland and Slovenia, were “have-nots.” For the
“haves,” at least some percentage of digital archaeological
research data in their country was being saved for future
use and reuse, but for the “have-nots,” potentially all could
be lost (Štular and Corns 2014).

While addressing equity within the partnership was not
part of the official ARIADNE workplan, discussions were fol-
lowed by a proposal from several partners to work together to
better understand the issues and take action, and it was deter-
mined that data management workshops in partner countries
would be a useful way to begin. The author partnered with
Kate Fernie from 2Culture Associates, offering to run in-
country data management workshops for partners who
wished to host them. There was sufficient time and funding
to run two workshops, one in Vienna and one in Ljubljana.
These were based on data management workshops and
materials developed by the ADS and the DCC, augmented
by the presenters for the intended audience.

During the planning, it was agreed that the workshops
should include an overview of the current data stewardship
situation in each country, to provide context for the data
management discussions. Edeltraud Aspöck of OREA - Insti-
tute for Oriental and European Archaeology at the Austrian
Academy of Sciences, and Benjamin Štular from ZRC
SAZU in Slovenia not only acted as hosts, but also used the
ARIADNE collaboration as a way to start a conversation
about creating a persistent archive or repository appropriate
for archaeological data within their countries. As a result,
both workshops had large turnouts and the attendees were
very engaged about every aspect of stewardship.

The participants cited the following primary reasons for
attending: pressure on researchers from institutions to
deposit data in a persistent repository, and from funders to
deposit data for open access dissemination; lack of guidance
on what constitutes compliance for data deposit; funders will-
ing to cover costs of data management and deposit, but lack
of guidance for depositors in data management planning; and
lack of an appropriate archive or persistent repository able to
accommodate archaeological data.

Equally important were the presentations given by Aspöck
and Štular, who carefully researched and presented the cur-
rent archaeology data stewardship landscape within their
respective countries for the first time. Attendees included
archaeologists and technical staff directly involved with data
handling, alongside governmental and institutional stake-
holders who would be a necessary part of any future solution.
Attendees also took the opportunity to speak with each other
about how to approach these changes in practice, which
were a source of uncertainty for those working in isolation.
They also felt positively about learning that there was a larger
best-practice community with which they could engage
(Aspöck et al. 2016).

Results of the Equity Discussions

After the workshops, conversations continued both within
countries and within the ARIADNE partnership on how to
proceed. In both Austria and Slovenia, work towards greater
stewardship of archaeological data moved forward. In Aus-
tria, researchers from the Austrian Academy of Sciences
and the University of Innsbruck worked together to create a
case study, building a stewardship exemplar for a specific pro-
ject (Aspöck et al. 2015). In Slovenia, there was experimen-
tation with the creation of a database to form the basis of
an archive within ZRC SAZU and the Centre for Preventive
Archaeology at the National Heritage Office (CPA ZVKD)
began developing a registry of field- and desk-based assess-
ments (Štular 2015). ARIADNE partners also used what
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was learned at the workshops to inform a survey to better
understand the stewardship landscape for archaeological
data in Europe, and were able to collate and analyze responses
from over 20 countries. The online availability of unpublished
fieldwork reports, excavation registers, and sites and monu-
ments registers was surveyed, with the conclusion that their
availability was very rare, and confirming the suspicion that
lack of equity was even more widespread than was previously
known (Fentress et al. 2016).

The ARIADNE partnership generally, and the in-country
data management workshops specifically, made clear that
there must be variability in stewardship models. Equity
would not be built through a single proscriptive solution.
The ways archaeological work was funded and undertaken
and which stakeholders should be taking responsibility for
stewardship varied greatly between countries and even
regions. In addition, those who wanted to take action could
find themselves isolated and, in many instances, junior voices
in the discussions about new models for working practice,
making collaboration and the formation of a community of
practice even more important.

Equity Initiatives after ARIADNE

Based on the positive response to the data management work-
shops and the information returned by the survey, ARIADNE
partners determined that the creation of persistent archives
and repositories able to accommodate archaeological data
was urgent, and that the timing was opportune. Before the
first phase of ARIADNE came to a successful close in 2017,
plans were already in place to move forward with funding
proposals to create a broad collaborative network, including
colleagues in North America and other countries outside of
Europe.

Future Challenges

Using the lessons learned through participation in large-scale
online research infrastructures to create a collaborative net-
work, four interrelated focus areas and objectives have
emerged:

Stewardship of archaeological data

Objective: To bring together archaeologists with varying
levels of experience to share their successes and challenges
around the stewardship of archaeological data. Practical and
ethical considerations should be explored, including encour-
agements and resistances to sharing data and making them
openly accessible within archaeology, and who is legally
required to fund the short-and long-term costs of preser-
vation. This international conversation would be the starting
point for those wishing to begin or progress dialogue in their
region or country.

Planning for persistence

Objective: To identify the practical and technical issues sur-
rounding the creation of an appropriate repository for archae-
ological data. This ranges from understanding hardware and
software options for those wishing to initiate a repository in
their region, country, or organization, to management struc-
tures and the training of archivists. This objective includes

identifying existing best practice, changing future needs, and
pragmatic technical and structural solutions.

Preservation and dissemination best practice

Objective: To understand current international best practice
with regard to archiving and dissemination and its
implementation by existing repositories. It includes best prac-
tice using the FAIR (Findability, Accessibility, Interoperabil-
ity and Re-usability) Principles (Wilkinson et al. 2016) and
other international standards, along with repository accredi-
tation, cost modelling, and issues surrounding the forms of
data generated and used within archaeology. It also includes
sharing of current practice and surveying of future trends
to understand the changing archaeological and digital land-
scapes (domain and technology watch).

Use and reuse of archaeological data

Objective: To understand how to optimize archives and inter-
faces to maximize the use and reuse of archaeological data,
and to explore how archaeological archives can better
respond to user needs and ways to document and understand
both quantitative and qualitative reuse. This includes explor-
ing barriers to reuse, such as intellectual property rights and
licensing, but also the design of underlying data structures
and their interfaces. It focuses on how to ensure reuse is
balanced with the other FAIR Principles; on technologies
that improve and optimize searching; on issues around how
data is created, organized, and disseminated; on different
options for interface design; and on developing best practice,
particularly around qualitative reuse.

These four focus areas and objectives represent a response
to the current landscape, based on experiences within the
ADS and the ARIADNE project around stewardship and
equity, but it is also worth noting the direction of future inno-
vation for large-scale online research infrastructures, which
will impact our scholarly eco-system. As interoperability of
archaeological data was the major challenge of the last decade,
reuse will be the major challenge for the next decade. It will
no longer be sufficient to preserve and disseminate interoper-
able archaeological resources persistently (Webster 2018):
stewardship will need to extend to demonstrable quantitative
and qualitative reuse. This challenge has been well articulated
recently (Faniel et al. 2018; Huggett 2018; Kansa and Kansa
2018) and the complexities discussed will significantly effect
how we approach collaboration around stewardship and
equity.

Conclusions

Persistent, large-scale, online research infrastructures have a
role to play in creating Champion’s scholarly eco-system
and advocating for a more collaborative archaeology; driven
by a “community of research institutions and individual
researchers” working together to support stronger steward-
ship and greater equity (Benardou et al. 2017b). Working as
a community will allow us to speak with a more unified
voice to address barriers and create change. Building relation-
ships within the community and thus promoting responsive-
ness and adaptability will be important. Ideas that currently
seem intractable and efforts that seem impossible may be
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movable in the future as the social landscape changes.
Emphasizing stewardship and equity makes it easier to take
a long view of what is possible, even while we must focus pro-
ject by project, and gives us the patience to wait.
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