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Digital technology increasingly pervades all settings of archaeological practice and virtually every stage
of knowledge production. Through the digital we create, develop, manage and share our disciplinary
crown jewels. However, technology adoption and digital mediation has not been uniform across all set-
tings or stages. This diversity might be celebrated as reflecting greater openness and multivocality in
the discipline, but equally it can be argued that such diversity is unsustainable, and that standards are
insufficiently rigorous. Regardless, all positions face the possibility of being severely tested by some
large-scale external event: on every continent we witness economic and political upheaval, violence and
social conflict. How is digitally mediated knowledge created, managed, and disseminated by archaeologists
today, and how secure are the means by which this is achieved? To investigate this question we apply
the futurity technique of scenario analysis to generate plausible scenarios and assess their strategic
strengths and weaknesses. Based on this analysis we propose some measures to place archaeology in a
more robust knowledgescape without stifling digitally creative disruption.
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Introduction

This position paper concerns the direction of computer
applications and the digital more generally within the
discipline of archaeology, and the manner in which they
are adopted and then affect our practices. Digital tech-
nologies are integral to many facets of current practice in
archaeology. However, there is little evidence of discipli-
nary-wide coordinated programmes but clear indications
of haphazard application adoption, fractures, and silos.
The objective here is to develop a framework within which
meaningful progress can be made towards a common
strategic goal with regards to how we adopt technology
and create, develop, manage and share our disciplinary
knowledge, competencies and capabilities in the age of
the digital.

Strategic thinking necessitates negotiation with the
future, a task fraught with risk. We can think of probable
futures in which we extrapolate some existing trend, such
as the adoption rate of a specific technology, or envisage
the next generation of technology coming over the horizon
(Burton & Barnes 2017). However, there are generally sev-
eral possible, very plausible, alternative futures, in which
case we may think in terms of a collectively preferred future
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and set a strategy which seeks to favour that outcome. In
the real world such predictions can be completely under-
mined by a wildcard event, something thought so improb-
able, or even undreamt of, but having a massive positive or
negative impact. External factors such as economic insta-
bility, political change, and technical disruption can have
profound repercussions for the practice of archaeology: our
disciplinary structures, principles and norms, and how our
collective knowledge, competencies and capabilities are
deployed, developed, and maintained or lost. This paper
seeks to lay the groundwork for an executable disciplinary
knowledge strategy that is both flexible and robust enough
to withstand constant disruption as we move forward into
an unstable, erratic, and uncertain future.

Contextualising the Present

In seeking to ground any observations about future
developments in digital archaeology, it becomes appar-
ent that present perspectives of digital archaeologists fall
somewhere between two extremes. At one end, there is
a broadly utopian view of digital archaeology as a trans-
formative development, epitomised by Djindjian’s “ineluc-
table success” (2015), whereas on the other there is a more
dystopian perspective that recognises the transformative
aspect but questions whether archaeologists had much to
do with it (e.g. Scollar 1999). Others prefer not to predict
whether the impact will be positive or negative, but note
they will undoubtedly have profound impact on practice
and theory (Ucko 1992).
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Perhaps unexpectedly, utopian perspectives are not
represented by breathless prose, possibly out of fear of
such views being quoted against them in the future, as
suggested by Laflin (1999: 3) and as is commonly the
fate of most techno-booster predictions. Instead, utopian
views are demonstrated through the volume of computer
applications within archaeology which emphasise suc-
cess rather than failure (Huggett 2000; Huggett 2004a;
Huggett 2004b) and which generally focus on accounting
for and justifying the use of a particular tool with little
attention paid towards the broader context of its applica-
tion (Huggett 2012). As Lock comments:

“The history of archaeological computing is littered
with the fallen causes of earlier utopian claims; the
global databases of the 1970s, the potential of Arti-
ficial Intelligence in the 1980s, some of the claims
for GIS in the 1990s.” (2003: 264).

More dystopian (or at least, less utopian) perspectives can
be seen in the way in which digital archaeology has been
labelled as a borrower rather than a developer of computer-
based methods for over forty years. For example, Whallon
wrote of how archaeological computing was “in the stage
of borrowing, experimenting, and adapting. Even the ‘new-
est’ methods .. are all basically taken over from other fields
within which they were developed” (1972: 41). Wilcock
asked whether there was “a case of the Information Tech-
nology tail wagging the Archaeological dog, or are the new
techniques so important that Archaeology must comply?”
(1984: 30). Subsequently Richards (1998: 331) described
current trends in computer usage as being as much tech-
nology-driven as theory-led, which he saw as regrettable.
Similarly, Scollar (1999: 8) commented on the extent to
which computer methods had gone in search of archaeo-
logical problems, placing archaeology in a ‘hand-me-down’
situation, while Lull (1999: 381) also noted that none of
the technological tools used by archaeology were created
by archaeologists. Indeed, the computer is frequently
seen as being no more than a general-purpose tool, a view
which carries connotations of neutrality, and consequently
its implementation and use are seen as key rather than
the socio-cultural or theoretical context within which it is
applied or operated (Huggett 2000; Huggett 2004b).

Part of this dystopian perspective is the criticism that
computer applications have not contributed to any con-
siderable extent to archaeological knowledge or capa-
bilities beyond enabling otherwise standard tasks to be
undertaken faster and on larger bodies of data. For exam-
ple, Scollar wrote:

“If one asks, ‘Did computer methods make archae-
ological tasks known prior to computers easier,
faster or cheaper’, the answer is probably ‘Yes'. If
one asks, ‘Did computer methods reveal or lead
to new archaeological knowledge', the answer is
probably ‘Rarely” (1999: 8).

Although Richards (1998: 348) suggested that the use of
computers in archaeology has seldom been led by archaeo-

logical theory, he proposed that computers have advanced
archaeological knowledge in the case of GIS applications,
for instance. However, even GIS is open to the charge of
being press-ganged into the uncomfortable service of
archaeologists (Jensen 2017; Brouwer Burg 2017). A sus-
tained example of this critique is that of Llobera:

“We are able to record information much more
quickly in the field but to what degree is this “new
information”? How much has it changed the way
we conduct our analysis? We have the capacity to
process and visualize information in novel ways
but are we actually doing this? More importantly,
are we even thinking about new possibilities?
How do these new developments relate, if at all,
with theoretical orientations currently found in
archaeology? Has the introduction of information
systems precipitated new ways of doing archaeol-
ogy?” (2011: 217).

As a consequence, he concludes that there is a need for
a new technological focus in archaeology, and argues for
the development of an Archaeological Information Sci-
ence (AISc) (Llobera 2011: 218).

The situation has not changed greatly in the intervening
years with development of a more critical digital archaeol-
ogy being limited at best, leading Rabinowitz, for instance,
to argue:

“.. we need a wake-up call that stirs us from our
enraptured contemplation of speed, efficiency,
accuracy, and three- or even four-dimensional
digital surrogacy. We need to think .. about what
we are sacrificing along with what we are gaining
from digital methods. We need to think about who
is included and who is excluded by this chang-
ing practice. We need to think about why we do
archaeology, and how our dependence on tools
that are not necessarily made for our benefit con-
strains, as well as expands, our ability to look at the
past. We need to think about the role that money
and power play in shaping our relationship with
digital approaches.” (Rabinowitz 2016: 498).

Developing an ‘Anxiety Discourse’

In the context of these debates, an ‘anxiety discourse’ was
developed (Huggett 2012), in which the identity, nature
and academic legitimacy of archaeological computing was
questioned and concerns expressed about its theoretical
core, the rigour and relevance of its methodologies, the
value of its outputs, and the extent to which its contri-
butions were recognised as having any significance to the
broader field. Particular instances cited included:

- the uncertainty surrounding the name of the field
or subdiscipline (e.g. ‘archaeological computing’,
‘archaeoinformatics’, ‘computer archaeology’, ‘com-
putational archaeology’, ‘archaeological informa-
tion science’, or ‘digital archaeology’, with the latter
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coming to the fore in recent years) (Huggett 2012:
13-15);

- the very limited number of journals focussed on the
field;

- the relative lack of impact of archaeological com-
puting within the broader subject itself and within
external disciplines;

- the undervaluing of the field in research terms and
its perception as under-theorised and tool-based,;

- the effect of relying on ‘borrowed’ tools and methods
meaning archaeological computing is rarely seen as a
donor or reference field (Huggett 2012: 16—17).

Indeed, by way of agreement in what was otherwise a
celebration of the success of archaeological computing,
Djindjian identified three factors holding back the subject,
arguing that computational archaeology “needs a proper
name, a proper scientific review and a proper conference,
well accepted and open to all specialists” (2015: 6).

This anxiety discourse arose from frustration on three
levels. First, digital technologies are transforming the
practice of archaeology yet digital archaeologists are fre-
quently seen as little more than technicians or technolo-
gists. Secondly, the significance of the transformation of
archaeological practice by the digital was largely unrecog-
nised or else taken for granted — archaeologists are simply
consumers of the digital like everyone else and so power-
less in the face of its inevitability. Thirdly, archaeologists
were uncritically accepting of the new tools and opportu-
nities that the digital offered.

There isasense of inevitability in this situation. Although
computers have transformed the practice of archaeology
in key respects, the fact that archaeological computing has
been a follower rather than an innovator (see above) is a sit-
uation encouraged by the increased ubiquity of computer
hardware and software which has meant that most archae-
ologists, in common with specialists in other disciplines
and the broader (Western) world, increasingly rely on com-
puters for their day-to-day work. Word processors, spread-
sheets, graphics programs, and databases have become so
embedded in general practice that today it can be legiti-
mately claimed that all archaeologists are digital archae-
ologists to some extent (e.g. Morgan & Eve 2012: 523). At
the same time, most computer applications in archaeology
have become reliant on off-the-shelf software; as comput-
ers became more pervasive, fewer bespoke archaeological
programs are required to meet the demands of the subject.
Apart from highly specialised areas such as radiocarbon
calibration and dendrochronology, most archaeological
tasks can be undertaken using widely available commer-
cial packages and, increasingly in recent years, free open
source software. Even specialised tasks which used to be
carried out by bespoke archaeological software such as air
photograph rectification or processing geophysical survey
data are now commonly undertaken using standard com-
mercial or free packages. A consequence of this is that
archaeological computing could be seen as essentially in
a subordinate relationship with other disciplines such as
information science, image processing, computer vision,
and geographical science, with little novel development

taking place within archaeology itself. Much digital archae-
ological research is therefore wholly or partly focussed on
developing existing technologies from outside the field
and applying them to serve archaeology.

So with digital archaeology providing the technical
underpinning of modern archaeological practice, can it
play a more active role in knowledge creation and bro-
kerage rather than just providing technological support?
While archaeologists are increasingly digital, is there a
place for a Digital Archaeology (and Digital Archaeologists)
that challenges the theory and practice of the discipline,
that has a transformative impact on the wider archaeolog-
ical community by design rather than by incremental drift
(Huggett 2015a: 84)? Or, at the other extreme, are archae-
ologists essentially powerless consumers of autonomous
technologies, allowing the digital tools to shape the sub-
ject with little direct intervention (Huggett 2012: 204-5)?
What are our ambitions for digital archaeology, if any?

Introducing Grand Challenges

One means of approaching these questions was through the
development of a series of disciplinary ‘grand challenges’
which sought to identify innovative digital tools and meth-
odologies which could potentially not just be transformative
for archaeology but also impact upon other academic fields
and communities (Huggett 2013: 17-21; Huggett 2015a).
The concept of pursuing innovation through the medium
of grand challenges has seen several attempts in the general
area of digital research in the UK and Europe (for examples,
Huggett 2013: 18—19; Huggett 2015a: 81), as well as in non-
digital areas. In archaeology, the best-known application is
the American National Science Foundation-funded crowd-
sourcing project Planning Archaeological Infrastructure for
Integrative Sciencewhich developed 25 challenges surround-
ing cultural processes and human/natural systems, and con-
cluded that these were underpinned by a digital challenge:
the need for online access to documented primary research
data (Kintigh et al. 2014; Kintigh et al. 2015).

But what is a ‘grand challenge'? Although there is no
clear definition, they may be characterised in terms of
problems that are fundamental (addressing theory and
practice); innovative (not simply adopting concepts and
techniques from other fields); revolutionary (potential for
paradigm change, creating new technological competen-
cies and ways of knowing); inspiring (engaging across the
sector and beyond); measurable (with intermediate goals to
gauge progress and achievement, at the same time allow-
ing for the possibility of failure); and co-operative (involv-
ing more than just an individual researcher or team, and
crossing national and potentially disciplinary bounda-
ries) (Huggett 2013: 19-21; Huggett 2015a: 81-83). By
definition, therefore, they should be difficult to achieve
— a grand challenge is not incremental development but
jumps ahead of the curve — and, critically in this context, it
should not be cast solely in technical terms. As Boast puts it

“The question should not be what the future
of computing in archaeology will be, but what
archaeologies may choose to do with computers in
the future?” (2002: 589).
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Removing any connotation of technological determinism
driving these challenges should help avoid the perception
of computer archaeology as constituting little more than
a technical support infrastructure (Llobera 2011: 217) and
instead seeks to ensure that digital archaeology is a means
of rethinking archaeology. The bar is deliberately set high
while recognising that not all criteria need be met for a
problem to be perceived as a ‘grand’ challenge (Huggett
2015a: 84-85).

Issuing challenges

The initial challenge — to make the effort to develop
grand challenges in the first place — was made in a ple-
nary presentation at the Southampton CAA conference in
2012 (Huggett 2013). This was then taken up in a round
table session at the Paris CAA 2014 conference entitled
‘What do you want from Digital Archaeology?’ (Huggett,
Lock & Reilly 2014) which sought to take the first step
in the debate. A series of invited speakers outlined their
challenges in short presentations with associated discus-
sion, foregrounding areas such as Open Data, knowledge
extraction, digital curation, digital visualisation, textual
GIS, the social web, formalisation of knowledge, and
additive manufacturing. A number of these were subse-
quently developed for publication in Open Archaeology
(Dallas 2015; Huggett 2015b; Jeffrey 2015; Kintigh 2015;
Murrieta-Flores & Gregory 2015; Perry & Beale 2015;
Reilly 2015; Watterson 2015). Emboldened, the task was
resumed at the Siena CAA conference in 2015 at a round
table session entitled ‘Challenging Digital Archaeology —
the discussion continues’ (Reilly, Lock & Huggett 2015).
This took a similar format as before, although with fewer
presentations and a more focused and guided discussion,
and challenges were identified in the cross-disciplinary
areas of spatial and simulation analyses of urban evolu-
tion by Eleftheria Paliou, the development of digital eco-
systems by Leif Isaksen, and knowledge representation by
César Gonzaéles-Pérez.

Despite initial enthusiasm, there was little trac-
tion in terms of actually tackling the grand challenges
which had been identified and critiqued. However, at
the Siena conference a degree of common interest was
identified between the ‘grand challenges’ theme and
the concerns of the ARIADNE Special Interest Group on
Archaeological Research Practices and Methods. This
European Commission-funded project team was look-
ing at integrating existing archaeological research data
infrastructures and was seeking as part of this to develop
perspectives on the future of archaeological digital prac-
tices in 2020-2025. An Expert Forum entitled ‘Digital
futures of archaeological practice 2020-2025' was held
in Athens in July 2015 and provided an opportunity for
the two groups to come together to share experiences and
viewpoints. Here for the first time we deployed the futur-
ist technique of ‘scenario-planning’ or ‘scenario analysis’
with the combined team as a means of investigating five
key areas: virtual archaeology and 3D/immersive tech-
nologies; archaeological field recording; digital research
infrastructures; legacy data; and open, community and
participatory digital archaeology. A subsequent expert

Driver: Driver: Driver: Driver:

COMPELLING REASON TO ACT:

BARRIERS:

SOLUTION/RECOMMENDATIONS:

Figure 1: Structured discussion template.

forum, ‘The future of archaeological knowledge curation
2021-2026' in Athens in June 2016 built on the earlier
discussions using a visioning and scenario-building meth-
odology to anticipate the shape of future archaeological
research infrastructures. The results of these ARIADNE SIG
Expert Forums will be reported on elsewhere (Dallas et al.
in prep.).

The Oslo CAA conference in 2016 saw the most recent
round table session, entitled ‘Unstable Futures/Potential
Pasts: Scenarios for digital computing 2020’ (Lock et al.
2016). This sought to shift attention to the task of engag-
ing with these challenges by asking the question “What
are the plausible digital futures of our digital past and
how might we prepare for them?” Participants developed
a series of stories, or scenarios, in an attempt to ascertain
credible future contexts in which digital technologies are
likely to be introduced into archaeology, and, in particu-
lar, to address what could be done in order to address the
implications and harness the insights drawn out of the
scenario analyses. This was structured through the use
of templates (Figure 1) which prompted participants to
identify the key drivers behind a challenge, provide com-
pelling reasons to act, ascertain the barriers to action,
and suggest solutions or recommendations for moving
forward.

A Meta-Scenario Emerges

In addition to the specific scenario outlines themselves,
what emerged from these scenario groups at a higher
level was what we might term a disassemblage of poli-
tics. In other words it became apparent that at a funda-
mental level the diversity of viewpoints and institutional
norms, while intellectually rich and stimulating, meant
that in practice there is little consensus on the boundaries
of archaeology, how it is conducted, our competencies,
and, ultimately, how our knowledge is created, curated
and used. This is hardly surprising. The archaeological
landscape is complex and carved up into frequently over-
lapping fiefdoms and domains, making it increasingly
difficult to characterise what is and is not known as a dis-
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cipline, as organisations or other types of collectives, or as
individuals. As Sinclair put it recently in reference to the
proliferation of academic articles in journals over the last
forty years or so:

“we can truthfully say that it has never been more
difficult to keep track of the diverse nature of
archaeology let alone describe it effectively to non-
specialists, and perhaps teach it to new students”
(Sinclair 2016: section 1, para 4).

The issue can be reduced to two key questions which are
at the root of effective knowledge management. First,
what must we do in order to know when we know some-
thing new? Without this fundamental capability there is
little possibility of locating the so-called ‘something new’
and determining whether it is really valuable, or merely
useful, or have the opportunity to critique, shape or
incorporate that ‘new knowledge' to the benefit of the
broader community. Secondly, how do we identify gaps
and obstacles to accessing our total potential pool of knowl-
edge and capabilities (e.g. Beck & Neylon 2012: 480-481;
Morris 2014)? Without the ability to recognise and iden-
tify such breaks and hurdles in knowledge and capabil-
ity organisations will miss opportunities to improve,
and risk wasting resources through reinvention and
duplication.

Clearly then, this bricolage of different institutional,
private and individual knowledge bases makes it very dif-
ficult to see the gaps and to know ‘when we know some-
thing new’, whether it be new data, a discovery, a novel
approach, an insight or finding and, especially, where, or
with whom, this new or potential knowledge resides. This
suggests the need for some level of knowledge broker-
age. Knowledge brokers face an even greater challenge
to determine what matters most, and how to negotiate,
or otherwise gain, access to it, and, alongside the broader
community, decide how best to organise, repurpose, aug-
ment and manage, share, promote, preserve and actively
curate. Equally, knowledge brokers in conjunction with
the community may also determine that some things are
just noise and can be simply ignored.

The ‘academic’ knowledgebase described by Sinclair
(2016) is dwarfed by the prodigious quantities of grey lit-
erature and grey data produced annually by commercial
archaeology (Kintigh 2015). Beyond the archaeological
realm range the Open Data sources that provide data rele-
vant to archaeology (for example, LiDAR tiles provided by
the Environment Agency in the UK, and satellite imagery
provided by Google, NASA and others). And then there are
the products of the digital creativity of a plethora of indi-
vidual user generated content (Beale & Reilly 2017a). For
example, in 2010 the Council of British Archaeology iden-
tified some 2,030 voluntary groups involving 215,000
individuals involved in British archaeology alone (Thomas
2010). Combining this abundance of knowledge bases
with the large number of academic, professional, public
sector, and voluntary archaeological organisations, insti-
tutions and individuals around the world begins to reveal
the scale of the challenge.

These knowledge bases, knowledge creators, knowl-
edge brokers, and knowledge users are vulnerable to
the vagaries of less benign futures in which established
practices and roles are disrupted when, for instance, the
social, political and economic landscapes are fundamen-
tally redrawn. For example, the aftershocks of subprime
investments caused funding for British archaeology in all
sectors to dry up (Aitchison 2010; Sinclair 2010) and the
consequent loss of experience, knowledge and know-how.
In the face of such challenges, trust and confidence in our
knowledge economy are shaken and elements start to
break down. A grand, but eminently pragmatic challenge
starts to crystallise out: How do we build resilience, flexibil-
ity and agility into our organisations, our systems, our work
practices and, especially, our precious knowledge bases?

Confronting Potential Knowledgescapes

One way to address this question is to explore potential,
or plausible, future knowledgescapes in order to develop a
series of pragmatic strategic interventions. This approach
— referred to as scenario-planning or scenario analysis —
has been widely used by the military, government depart-
ments, large corporations and many other major organisa-
tions and institutions since the 1950s (see, for example,
Bradfield et al. 2005; Wilkinson 2009). Briefly, strategic
scenario analysts ask three fundamental questions in
order to inform their organisational designs, development
plans or, as here, disciplinary knowledge strategy. What
could happen to the economic, social, political and other
environments? What would be the impact on strategies,
plans, budgets, policies, organisational structures, prod-
ucts, and knowledge? What needs to be done in order to
be ready and able to respond effectively?

Scenario planning is not predictive, and unlike tradi-
tional linear cause-and-effect forecasting in which the
past impacts the present and in turn the future, time flows
can be multidirectional and iterative and can reflect plau-
sible futures from which we can learn. In effect scenario
planning brings cultural depth. Its success or otherwise,
in terms of producing provocative, productive and stimu-
lating potential futures demanding action, depends on
the identification of ‘critical uncertainties’: the possible
effects of changes to the dominant forces that drive and
shape the business environment, organisation, practices,
outputs, and knowledge.

For this analysis, the two critical uncertainties adopted
to build the framework in which to situate the scenarios
are the expanding spectrum of what we might describe as
archaeological knowledge practices juxtaposed with the
remorseless expansion of digital tools and technologies
into every aspect of our lives (Figure 2). The time horizon
is the not too distant future — some five to eight years.
Both critical uncertainties are deliberately polarised to
reveal the key dilemmas at stake for each of them.

At one end of the axis of archaeological knowledge
practice is located the heroic paradigm in which the
accredited, professional specialist is securely employed in
a substantial and established institution. At the opposite
end of this axis is an environment of knowledge plural-
ism engendered by promiscuous crowds of independent
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Figure 2: Digital Archaeology and Knowledge Practice
scenarios framework.

knowledge workers operating under an open and overtly
socially inclusive ethos. These knowledge workers are
more or less unfettered by traditional career paths, have
no ties to specific institutions, can ‘pick-and-mix’ profes-
sional or alternative norms, and are free to (indeed must)
operate in a plethora of work situations and matrixed
teams. This axis of critical uncertainty, which might
be thought of as an axis of power concerning modes
of enquiry and expression, exposes inherent tensions
between established professional conventions of research
and knowledge creation and new radically alternative
approaches in a wider more social constituency, embody-
ing a new politics of assemblage in the way knowledge
workers gather around projects. The root question that
this critical uncertainty provokes is what is the basis of
knowledge authority? Further key subordinate questions
of significance also arise, such as who decides the research
agenda?;, what constitutes best practice?, how should new
knowledge be characterised, disseminated and curated, and
by whom?

The second axis consists of the technological dimen-
sion. At one end is the set of traditional, established (and
frequently privileged) tried and tested tools, applications,
techniques, and methods. At the far end of the axis is the
exponential proliferation of novel, unmonitored, uncen-
sored digital technologies and tools which are becoming
ever more ubiquitous. The root question associated with
this critical uncertainty is how are digital tools and technol-
ogies adopted in archaeology? Again, this provokes further
ancillary questions such as how should they be assimilated?
and who determines what digital tools are deployed, where,
and by whom?

Four radically distinct archaeological scenarios emerge
from these spaces (Figure 3). For convenience, these are
labelled the Ministry of Digital Orthodoxy, the Academy of
Digital Advancement, the School of Digital Citizenship, and
the Commune of Digital Anarchism. Although the assem-
blage of actors in each scenario overlaps considerably,
their relative agency, their affordances and their weak-
nesses are exposed in the narratives that follow. Insights
from all four scenarios will be used to inform and develop
a new strategic approach.

Figure 3: Digital Archaeology and Knowledge Practice
scenarios.

The Ministry of Digital Orthodoxy

This scenario might also be referred to as “Digital Archae-
ologist-in-a-walled-garden”. This is a refined environment
where a small cadre of professionally accredited archaeo-
logical specialists operate in a state-sponsored bubble, and
perform a limited but robust portfolio of ‘best practice’
services using a standard set of prestige instruments (e.g.
total station, laser scanner, digital camera, magnetometer,
and so on). Within the Ministry career paths, titles, etc.
are clearly defined and the work is equally predictable,
following regularised workflows to produce standard-
ised offerings (such as plans, images, and point clouds)
ingested into a prescribed suite of packages and generat-
ing proforma excavation, survey or watching brief reports
which are automatically deposited, registered and made
available on-line in an approved and trusted digital archiv-
ing service. Although the Ministry has a strong web pres-
ence, it still strongly favours publication via monographs,
books, journal articles, and interim reports (now available
online as pdfs).

This bureaucratic scenario exhibits the attractive prop-
erties of architected professional functions, workflows,
software, and interfaces which support an ordered, pre-
dictable and reassuringly familiar and stable work envi-
ronment. However, there are still doctrinal schisms
which mean that there are slightly different flavours of
digital archaeologist-in-a-walled-garden, each with their
own capabilities and sectarian versions of the one true
doctrine: public sector, commercial, academic, museum,
and archival. Within the superficially simple and elegant
walled garden of the Ministry of Orthodoxy there lurks a
serpent whose name is ‘silo’.

The Academy of Digital Advancement

The knowledge landscape of the Academy of Digital
Advancement is dominated by elite research-intensive
higher education institutes, research laboratories and,
in some areas, the industry expertise of multinationals
delivered through corporate sponsorship. In this world
archaeologists also have defined career paths, titles, and
institutional attainment expectations (publication targets,
performance reviews, etc.). Confident in their ability to
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secure a steady stream of adequate funding from a range
of funding agencies and sponsors, institutions in this sce-
nario can nurture and develop their knowledge-workers
over a series of often overlapping or inter-connecting
large-scale initiatives. Their corporate know-how, powerful
institutional memory, and adherence to well-developed
protocols facilitates close cooperation across culturally
similar peer groups on complex multidisciplinary and
internationally distributed projects. Should there be occa-
sional interruptions in funding, these institutions are able
to manage over the leaner times, retaining and continuing
to develop experience, specialist expertise and knowledge.

The Academy of Digital Advancement provides a fertile
field for pushing technological developments, breaking
down barriers, and opening large scale silos, thus creat-
ing knowledge beyond conventional interpretations.
Normally, the Academy is reliably able to release signifi-
cant new insights by leveraging the combined resources
and expertise it commands to open up large and often
intractable data sets. This might be achieved by applying
expensive arrays of heavy-duty probes and instruments,
depending on novel algorithms and powerful processors
(for example, automatic feature extraction from massive
streams of hyperspectral terrestrial, marine or satellite
remote sensors (e.g. Bennett, Cowley & De Laet 2014;
Comer & Harrower 2013). A popular approach is to inte-
grate expensive infrastructure, such as national monu-
ments databases, national museums, galleries, libraries,
and other national archives and collections to create syn-
ergy by combining previously separated data (for example,
Bernardou et al. 2017). From their inception such projects
have prescribed deliverables, milestones, and standards of
documentation and publication. They usually also have
large international, multidisciplinary project teams who
on the whole share a common knowledge culture and
adhere to its norms. These collaborating institutions like
to see themselves as helping to democratize data; how-
ever, non-members of these elite clubs may regard it as a
form of knowledge colonialism and may not fully endorse
these programmes, underlining that providing access to a
robust, properly supported, open infrastructure does not
guarantee engagement. Even with an elegant ontology,
the knowledge base can be undermined by semantic drift
and inadequate digital literacy in the general (potential)
user community, and, of course, this presupposes that
potential (re)user communities know what resources are
available and how to discover and evaluate them in the
first place.

The School of Digital Citizenship

The School of Digital Citizenship offers an impressive,
digitally enabled, Public Digital Archaeology prospectus,
packed full of fascinating extramural courses and an
extensive portfolio of outreach activities which appeal to
a broad section of the socio-economic spectrum. A sub-
stantial part of the School's success is due to its ability to
cater for people from many different backgrounds and cir-
cumstances by allowing them to engage via a multitude
of options, channels, and formats. This flexibility enables
the School to offer considerable latitude in the levels of

commitment required to participate in its programmes.
Consequently this scenario places emphasis on the wide
availability of largely compliant, interested and engaged,
but avocational, anonymous and mostly unwaged crowds
of auxiliary knowledge-workers. These are people who are
prepared to altruistically give up their time and talents to
be guided by, and to assist, experts in order to discover,
uncover, reveal and share our national cultural patrimony
and common heritage, ideally on a shared, open, and easy
to use infrastructure to maximise the social benefit. In the
process, the digital archaeologists behind the prospectus
now have much greater freedom to fulfil a broader num-
ber of roles in the design, creation, and delivery of new
digitally enabled vehicles which extend the range and the
reach of archaeology.

Many citizens prefer to keep their level of commitment
casual, and dip in and out as it suits them and therefore
typically perform simple repetitive task such as transcrib-
ing index cards for museum collections or tagging image
content (e.g. Bollwerk 2015; Bonacchi et al. 2015). To
facilitate such efforts, processes from orthodox workflows
have been decomposed into simple-to-execute micro-
tasks, defining a limited menu of discrete functions that
can be applied to the individual records that are dispensed
and assigned one at a time to participants by the system.
Even quite complex tasks can be achieved with relatively
little experience or background. Knowledge manage-
ment in the School at this level is efficient in the sense
that it is based on the application of explicit objectives
and metrics, using well-defined, generally unambiguous
and straightforward processes which are deployed repeti-
tiously to extend or augment designated, established and
stable digital repositories; inspired or ‘overseen’ by a small
band of orthodox experts. New knowledge here tends to
be incremental, accretive and is therefore easy to identify,
incorporate and manage within the well-documented con-
ventions of this factory-like knowledge-worker paradigm.
The ‘expert’ archaeologist continues to maintain control,
especially the release of updates (Beale 2012).

However, in higher levels of the School of Digital
Citizenship we find projects that offer far more scope
for all involved to make a substantive contributions and
receive recognition in the discipline or, equally, spawn
new disruptive narratives outside the School. For example,
Harris (2012) describes the disruption brought about by
abundant low-cost location intelligent devices fostering
the creation, transmission and augmentation of unofficial
and unauthenticated volunteered geographic information
and user generated content. Similarly, Maxwell (2017)
describes the co-creation of digital models made possible
through the availability and affordability of sophisticated
digital scanners and cameras. In the process, consumer
and producer roles are turned upside down (Harris 2012:
580), and as the barriers to ownership or access to tech-
nology fall, participants once trained in the use of the
instruments and the workflow processes codified within
these so-called cognitive artefacts (Huggett 2017), are
empowered to be more flexible, experimental and (poten-
tially) subversive agents, proactively and autonomously
participating in digital archaeological research.
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As research projects and knowledge creation in digital
archaeology escapes the School it goes viral. Mutations are
spawned as unapproved versions. However, the School'’s
established knowledge management capabilities and
quality controls are severely limited outside its virtually
worn corridors and it is in these wild and public places
that we encounter an undomesticated, dynamic archaeo-
logical community that has begun to unpack, transform,
repackage and rethink digital technologies such as games
and augmented reality in order to create and propagate
new born-digital archaeologies (Beale & Reilly 2017b).
We can no longer assume that novel digital archaeology
applications, research and their associated knowledge
and new capabilities will emanate exclusively from the
Ministry of Digital Orthodoxy or the Academy of Digital
Advancement.

The Commune of Digital Anarchism

In the Commune of Digital Anarchism the disciplines
and practices of archaeology — and consequently digi-
tal archaeology — have been completely liberalised and
deregulated. The formerly distinct and isolated parallel
universes of (alternative) academic, commercial, state-
sponsored, public, indigenous and other vernacular digital
archaeologies and distinctive networks of archaeological
communities have collided and now extensively interpen-
etrate one another. Former hierarchies have become heter-
archies. The practices of archaeology have become a highly
fragmented, hyper-dimensional ecology of freestanding,
time-bracketed projects populated by transient matrixed
teams of self-employed (digital) archaeologists who make
their living by moving from one project to another, nearly
always on short contracts. Project life is a series of shift-
ing melting-pots involving serial postdoctoral research fel-
lows, para-academics or alt-acs’ (Rolfe 2014; Kansa & Kansa
2015; Kansa 2016), part-time curators and librarians, some-
time temporary adjunct lecturers, job-sharing program-
mers, team leaders, peripatetic project managers and field
workers, contract geoscientists, supply finds officers and a
plethora of other consulting specialists, amongst others.

Knowledge-work is totally decentralised. Yet to sur-
vive, let alone thrive, the digital archaeology knowledge-
workers confronted with this dynamic environment need
access to all necessary knowledge bases relevant to the
unique requirements of each new project. Their response
is anarchy. Anarchy can be viewed in two diverging ways:
as the philosophical tradition of heterogeneous order
(Fajardo & Rotermund 2017; Borck & Sanger 2017), or
as the negative stereotype of unordered chaos. Either or
both is possible.

In the first type of anarchy, unfettered by institutional
affiliations, knowledge workers embrace an anarchist
philosophy of mutual recognition, self-governed order
and an ethos of cooperation, openness and sharing. The
knowledgescape of the Commune supports a broad plu-
rality of views as new projects and creative discourse is
no longer dominated by research councils and a relatively
few elite institutions. Gradually the legacy knowledge
bases have been unpacked and repackaged and integrated
using open formats on open platforms as special interest

groups and special communities of practice spontane-
ously assemble to augment their specialist knowledge and
share their practices. Personal digital archives are shared,
backed up and developed within and across these commu-
nities of knowledge. They become de facto publications.
Acclaim, reputation and knowledge follow the journeys
of individual digital archaeologists and thus is distributed
across a matrix of projects, formal and otherwise. Pop-up
symposia, unconferences, maker spaces, and other alter-
native loci of knowledge creation enliven the ebb and
flow of critical discourse. Publication is also redefined and
whole new categories of knowledge contributions and
outputs developed that are equally recognised across the
discipline. Credit is given for placing code and data into
cloud-based open vaults, and for their ongoing re-use, and
alternative metrics (Konkiel 2016) such as trending on
social media.

Reimagine this scenario steeped in the negative stereo-
type of anarchy as the rejection of authority and control
systems, fostering a climate of subversion and discordance
leading to disorder and turmoil. With this dystopian cast,
there is no effective, overarching or unifying knowledge
model, and no practices or conventions that allow the
products of these different archaeological tribes to be
brokered, brought together, and synergised. The opposite
situation prevails: deregulation advocates pluralism and
creativity across the broad, but economic austerity pre-
cipitates contraction and a tendency to minimise costs,
including the bare minimum for compliance or conform-
ity. As most archaeologists are no longer aligned with
any particular practice (i.e. state, commercial, academic,
or public) they are described euphemistically as ‘inde-
pendent’ archaeologists. This growing digitally mediated
online tribe (O'Neil 2009; Richardson & Lindgren 2017)
does not have the backing of, or concomitant obligations
to, corporate resources and their associated financing
of policies. The archaeological knowledgescape is there-
fore fragmenting: outside the shrinking national cultural
and memory institutions and organisations, independ-
ent archaeologists are accumulating discrete and unique
knowledge, practices, and personal digital archives, and
have little incentive to expend their earnings making
available their unique knowledge and source of employ-
ment. With unknown provenance and variable backup
facilities, only a fraction of this distributed knowledge will
be deposited in Ministry, Academy or School knowledge
bases, risking yet another ‘Digital Dark Age’ (Jeffrey 2012).
In short, this scenario demonstrates that without clear
cross-industry knowledge-practice norms the safe-keeping
of the bulk of contemporary archaeological knowledge
and data becomes precarious, a situation in which our
disciplinary ‘crown jewels' become very fragile and vulner-
able to destabilising and destructive external factors.

Implications of the Scenario Analysis

Various combinations of elements of these four scenarios
are already recognisable within current national archaeol-
ogy and cultural heritage. For example, in more deregu-
lated countries such as the UK, USA, and Canada, elements
of all four scenarios co-exist, whereas in countries with
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strong state-controlled cultural and memory institutions
(for instance, Belgium, Germany, and Greece) a Ministry
of Digital Orthodoxy together with an Academy of Digital
Advancement are the primary drivers.

However, the four defined scenarios are not mutu-
ally exclusive, although they were deliberately polarised
to foreground their strengths and weaknesses. Indeed,
they share several fundamental interdependencies: for
instance, their roots are typically derived from an existing
knowledge base, itself a legacy system such as a National
Sites and Monuments register or some other Galleries,
Libraries, Archives or Museums database developed
under the auspices of the Ministry. Similarly, citizen pro-
jects can draw on formerly closed or restricted Ministry
archives which have been opened, perhaps enriched,
linked, and made publicly available through the collabo-
ration and open infrastructure supported by the Academy.
Empowered citizen knowledge workers may participate
in a broader range of increasingly sophisticated digitally
mediated archaeological knowledge practices across sev-
eral separate or distinct archaeological communities.
These attributes of transferable and interoperable knowl-
edge practices are still more pronounced in the Commune
which also utilise and supplement Ministry, School and
Academy knowledge bases and practices.

Scenario analyses are useful for exposing fundamen-
tal flaws and strategic weaknesses in practices and
programmes, especially where they are likely to be con-
fronted by rapid and major disruptions such as those
caused by economic and political upheavals. Indeed, we
have already experienced a number of such disruptions
impacting on digital archaeological knowledge practices.
For instance, we can point to the catastrophic impact of
the 2007 economic crisis on commercial and public sector
archaeology, and the loss of many thousands of archae-
ological professionals and their knowledge and know
how. More recently, in 2017 the Trump administration'’s
attack on the National Endowment to the Humanities in
the USA, and the impact of Brexit on British universities
(Nielsen et al. 2017) as well as archaeological funding
more generally (Schlanger 2017). In the face of such exter-
nal disruptions, scenarios such as these become invalu-
able as a means of understanding the interdependencies,
disconnections, and fractures which are a consequence
of the different fiefdoms, ideologies, and uncoordinated
knowledge bases.

For example, a key strength of the Ministry and the
Academy lies in their well-documented archives, reports
and databases which have been more or less continuously
accumulated, normalised and maintained over many
years. However, the “traditional, formal, mediated and
permanently recorded modes of discourse” (Jeffrey 2012:
560) of archaeological archives were established genera-
tions ago when the chain, the plane table, the pencil and
plan and section (2D drawing), and later photographs,
were the tools of the archaeological officers of the day. A
proportion of the work is published but the vast major-
ity is housed in institutional archives, so-called walled
gardens (e.g. university, national, regional and local col-
lections). Jeffrey (2012: 557) succinctly sums it up: “we

are now entering a very different world from where digi-
tal technologies are simply used to replicate the work
flows and practices of the analogue age, and new archiv-
ing issues arise.” Modern digital technology allows much
more freedom, flexibility and sophistication but never-
theless many of these legacy forms of representation still
underpin much archaeological practice, albeit carried out
much faster and digitally augmented. These technologies
also allow potentially greater access, assuming familiarity
with the knowledge conventions and access technologies.
At the same time, unavoidable legacy technologies give
rise to silos, mediating and providing access to their own
walled gardens, and requiring some guidance on how to
negotiate between them.

By way of comparison, the Commune of Digital Anarchy
scenario is arguably the richest in terms of exposing the
flaws, weaknesses, and the potential strengths of con-
temporary archaeological knowledge practice. Indeed, in
many ways it is not just a plausible future: it represents
the emerging future. As an enveloping scenario engulf-
ing the other three with their own distinctive and largely
disconnected knowledge practices and resources, it needs
to take the best of what has already been established in
the Ministry of Digital Orthodoxy, Academy of Digital
Advancement, and the School of Digital Citizenship, and
build new bridges between the different silos and their
experts and alternative viewpoints. At the moment, we
cannot see the whole for the walled gardens.

Discussion

Archaeology is a global humanities discipline operating
within the Information Age. Now digitally connectable,
how do/should we connect it all together? At what level?
Or, to rephrase the question, what should the discipline
of archaeology as an international knowledge enterprise
look like in the digital age? The present authors cannot,
and should not attempt to, answer that question alone.
The establishment and development of global discipli-
nary knowledge best practices represents a disciplinary
grand challenge, and as we have stressed already, grand
challenges demand collaborative rather than individual
enterprise (see Huggett 2012: 22). Unsurprisingly, what
the experience of pursuing grand challenges in recent
years has emphasised is that by their very nature they are
not easy to get to grips with. They are difficult to identify
clearly and it is very difficult to propose ways of progress-
ing them, let alone execute them. Here we diverge from
Costopoulos (2016) who has argued that there is too great
a focus on debating digital approaches and tools as objects
of study and there is a greater need to emphasise practi-
cal applications of these digital tools within archaeology.
There remains a need for intellectual engagement, while
recognising too much introspective debate can become
self-defeating (Huggett 2015b: 89). At some point intro-
spection has to be turned into outrospection. At a simple
level, outrospection can simply be a matter of discussing
the results of introspection, but to be really useful, out-
rospection needs to consist of action, somewhat akin to
Costopoulos’s “building a digital archaeology by doing
archaeology digitally” (2016: 2).
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* Analyse, Classify, Date, Structure, Stablise, Interpret
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* Integration, Prioritisation, Legal Protection

Bases

Figure 4: High-level illustrative template for an end-to-end Disciplinary Knowledge Map.

Accordingly, we offer a provisional template for a road-
map which we invite the broader community to embrace,
re(de)fine, and develop since there are many types of map-
ping and filtering which can be explored (Figure 4). The
grand disciplinary challenge we therefore issue is to pro-
duce an end-to-end digital archaeology knowledge map.
The CAA organisation, as a unique pan-archaeology digi-
tally-focussed forum, provides a means by which we might
add value by catalysing a dialogue to generate a high level
model of the digitally-enabled archaeological knowledge
practices and capabilities and start the process of map-
ping our assets, resources, best practices, and gaps. We
merely sketch the faint outlines of what this map (or more
likely maps) should look like. We submit that such a com-
mon disciplinary objective must be a community-driven
map that subsumes existing specialised walled garden
representations. It should be relevant and recognisable (if
necessary reconfigurable for different user groups) across
the discipline, addressing the totality of our assets: pro-
cesses; methods, tools and applications; data and reports
(grey included); collections; and our communities, inter-
est groups, experts and other keepers of knowledge. Any
gaps and contentions within the knowledge map should
also be rendered explicitly.

As an outcome of this process, we propose the develop-
ment of a high-level digital disciplinary architecture — a
consensus model of what archaeology does as a whole —
from which the community can derive other maps such
as functional and application architectures, process maps,
capability/competency mapping and so on. Equipped
with these models the community can begin exposing
assets and resources (i.e. explicit and tacit knowledge),
harvesting best in class, identifying gaps or deficiencies,
providing access and gateways, and documenting issues
and opportunities where community efforts might be pro-
ductively focussed.

In a disruptive world order, we need to build agil-
ity and resilience into our practices, competencies and

capabilities. Mapping our resources and gaps is only the
first step in this process.
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