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1. Introduction

‘Open’ is increasingly invoked as an attractive 
thing to be, across a host of human behavioural 
GRPDLQV� IURP� VFLHQWL¿F� SUDFWLFH� WR� FRUSRUDWH�
responsibility to governmental action (to name but a 
few). The concept readily suggests notions of public 
accountability, transparency of practice, plurality of 
RSLQLRQ�DQG�VFLHQWL¿F�UHSHDWDELOLW\��WKXV�SURYLGLQJ�D�
catchy banner for the advocacy of a range of perceived 
public goods. In contrast, while being ‘closed’ 
might occasionally carry positive connotations of 
increased security, it is less marketable and causes 
VLJQL¿FDQW�SUREOHPV� IRU�D�GRPDLQ�ZKRVH�DGYDQFHV�
are predicated on a developing and accessible 
corpus. Some aspects of the open agenda are now 
several decades old and have had a tangible impact 
RQ�PDQ\� GL̆HUHQW� VHFWRUV�� )RU� H[DPSOH�� WZR�ZHOO�
established international initiatives are Open Access 
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(e.g. where publications such as journal articles are 
PDGH� SXEOLFO\� DYDLODEOH� ZLWKRXW� D� IHH�� DQG� )UHH�
/LEUH� DQG� 2SHQ� 6RXUFH� 6RIWZDUH� �)266�� ZKHUH�
source code is made available under liberal licenses 
WKDW� HQFRXUDJH� RQZDUG� XVH� DQG� PRGL¿FDWLRQ���
ERWK� DUJXDEO\� H[SUHVVLRQV� RI� D� ZLGHU� FKDQJH� LQ�
the free circulation of information and knowledge. 
A small minority of archaeologists have also been 
HPEUDFLQJ��GLVFXVVLQJ�DQG�RU�FRQWULEXWLQJ� WR�VXFK�
initiatives for some time, particularly those with an 
interest in customising digital tools or encouraging 
broader archaeological participation and dialogue 
EH\RQG� D� IHZ� ZHOO�UHVRXUFHG�:HVWHUQ� LQVWLWXWLRQV�
(e.g. in line with the participatory agenda espoused 
E\�:RUOG� $UFKDHRORJ\��� 1HHGOHVV� WR� VD\�� WKH�:HE�
has been a catalyst for these changes.

The latest chapter is Open Data, where 
priority is placed on full publication of vast tracts 
of undigested information that previously might 
only be referred to publicly in summary form, if 

'H¿QLQJ�DQG�$GYRFDWLQJ�2SHQ�'DWD�LQ�
$UFKDHRORJ\

6WHIDQR�&RVWD
Working Group on Open Data in Archaeology, Open Knowledge Foundation

$QWKRQ\�%HFN
University of Leeds, United Kingdom

�$QGUHZ�%HYDQ
University College London, United Kingdom

�-HVVLFD�2JGHQ�
L – P : Archaeology, United Kingdom

$EVWUDFW�
“A piece of content or data is open if anyone is free to use, reuse, and redistribute it - subject only, at 
PRVW��WR�WKH�UHTXLUHPHQW�WR�DWWULEXWH�DQG�VKDUH�DOLNH´��KWWS���RSHQGH¿QLWLRQ�RUJ����'ULYHQ�E\�GHPDQGV�
for greater transparency from government, general freedom of information and an increased awareness 
of the unanticipated re-use values of existing information, Open Data has seen dramatic growth in the 
SDVW�WZR�\HDUV��,V�DUFKDHRORJ\�SDUW�RI�WKLV�JHQHUDO�WUHQG"�2XU�DLP�LV�WR�H[SORUH�ZKDW�LW�PHDQV�WR�PDNH�
DUFKDHRORJLFDO�GDWD�RSHQ�DQG�ZKDW�SURFHVVHV�DUH�UHTXLUHG�WR�PDNH�LW�KDSSHQ�LQ�D�VDWLVIDFWRU\�ZD\��7KHUH�
DUH�WKUHH�PDMRU�JRDOV���D�� LQGLYLGXDO�DQG�LQVWLWXWLRQDO�DGYRFDF\���E��HWKLFDO�GLVFXVVLRQ�DQG�FRQVHQVXV�
EXLOGLQJ��DQG��F��NQRZOHGJH�WUDQVIHU��OLFHQVHV�JXLGDQFH��ZLGHU�DFDGHPLF�FRQWH[W��UHSRVLWRULHV�HWF����,n this 
SDSHU��ZH�H[SORUH�VRPH�RI�WKHVH�LVVXHV�LQ�JUHDWHU�GHWDLO�

.H\ZRUGV��
Open Access, Open Data, Open Archaeology, Open Knowledge Foundation, Linked Open Data, Knowledge 
7UDQVIHU

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by UCL Discovery

https://core.ac.uk/display/16246533?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


CAA2012 Proceedings of the 40th Conference in Computer Applications and Quantitative Methods in Archaeology, 
Southampton, United Kingdom, 26-30 March 2012

450

DW� DOO��$V�ZLWK�2SHQ�$FFHVV� DQG�)266��2SHQ�'DWD�
LV� QRW� DQ� LQLWLDWLYH� WKDW� LV� VSHFL¿F� WR� DUFKDHRORJ\��
EXW� LQVWHDG�UHÀHFWV�PXFK�ZLGHU�FDOOV�� IRU�H[DPSOH��
for increased access to government data (data.
gov.uk, 2012) and data across academia (Royal 
Society, 2012). The underlying rationale of Open 
Data is that promoting untrammeled access to large 
amounts of ‘raw’ information enables patterns of 
UH�XVH�DQG�NQRZOHGJH�FUHDWLRQ�WKDW�ZHUH�SUHYLRXVO\�
LPSRVVLEOH� DQG�RU� ODUJHO\� XQDQWLFLSDWHG�� :H� VHHN�
WR� GH¿QH�ZKDW�ZH�PHDQ� E\� DUFKDHRORJLFDO� GDWD� LQ�
clearer terms below, but regardless of how this 
is done, most practitioners would certainly agree 
that archaeology produces a great deal of data and 
that a rapidly increasing portion of this is digital. 
Indeed, being digital is a necessary condition behind 
the free circulation of data over the Internet, and 
it is unsurprising that Open Data is particularly 
popular in the IT domain. In recent years, this 
popularity has generated an interest in Open Data in 
archaeology which is highlighted by the increasing 
number of sessions at the Computer Applications 
in Archaeology meetings dedicated to this topic. 
:KLOH�WKHUH�LV�XQGRXEWHGO\�DQ�HOHPHQW�RI�K\SH��WKLV�
growing enthusiasm remains a very positive trend in 
RXU�YLHZ��,Q�WKLV�SDSHU��ZH�WKHUHIRUH�H[SORUH�KRZ�ZH�
PLJKW�GH¿QH�WKH�QDWXUH�RI�DUFKDHRORJLFDO�GDWD��DQG�
thereafter use this as a backdrop for discussing the 
VWUHQJWKV�DQG�ZHDNQHVVHV�R̆HUHG�E\�H[LVWLQJ�PRGHOV�
for data sharing. In particular, we are interested in 
DGYRFDWLQJ� GDWD�VKDULQJ� PRGHOV� WKDW� HPSKDVLVH�
VXVWDLQDELOLW\�� UHPDLQ� DZDUH� RI� GL̆HUHQW� FXOWXUHV�
of practice and that engage with broader social and 
ethical issues in archaeology.

2. :KDW�LV�$UFKDHRORJLFDO�'DWD"

A traditional, often implicit view of 
archaeological ‘data’ places it in opposition to the 
DFW� RI� µLQWHUSUHWDWLRQ¶�� )URP� WKLV� SHUVSHFWLYH�� GDWD�
are (often standardised) information packets that 
are meant to capture the archaeological record or 
other kinds of archaeological evidence in raw form 
and which are typically obtained via a rigorous, 
VFLHQWL¿F�PHWKRG��H�J��WKURXJK�FRQWUROOHG�H[FDYDWLRQ�
or through instrumental analyses), whereas 
interpretation is seen as a subsequent, richer stage 
RI� WKH� DUFKDHRORJLFDO� SURFHVV�� :LGHU� GHEDWH� LQ�
DUFKDHRORJ\� DV� D� GLVFLSOLQH� �H�J�� EHWZHHQ� VR�FDOOHG�
SURFHVVXDO� DQG� SRVW�SURFHVVXDO� SHUVSHFWLYHV�� DQG�
value judgements about more and less important 

kinds of archaeology (e.g. digging versus synthesis 
and theorising) have often found purchase around 
this assumed contrast. In recent years, however, 
this contrast has rightly been subject to revision, 
as various commentators have noted the widely 
acknowledged, if often forgotten, fact that all 
VWDJHV� RI� DUFKDHRORJLFDO� SUDFWLFH� LQYROYH� WKHRU\�
laden assumptions, and hence that data collection 
and interpretation are closely entwined. Current 
perspectives on this kind of issue tend to emphasise 
pragmatism in making such distinctions (e.g. Lucas 
2012), and in line with this, here we retain an 
idea of data as being packets of information that 
are particularly amenable to easy reorganisation 
DQG�RU� DXWRPDWHG� SURFHVVLQJ�� (YHQ� VR�� WKH� NLQGV�
of information that can be thought of as data are 
much more diverse that some might initially think. 
Through interpretation and knowledge acquisition, 
data can be transformed. Sometimes the data 
transformation process consists of a series of steps, 
RU�D�ZRUNÀRZ��(DFK�VWHS�FDQ�FRQWDLQ�DVVXPSWLRQV�
DQG�JHQHUDOLVDWLRQV�WKDW�KDYH�DQ�LPSDFW�RQ�WKH�¿QDO�
interpretation. It is rare for this transformational 
process to be documented. Open archaeological 
data therefore should refer to all archaeological 
information that is shared (by whatever means) 
XQGHU� OLFHQVHV� WKDW� DOORZ� UH�XVH� E\� HYHU\RQH� �H�J��
DFFRUGLQJ�WR�WKH�2SHQ�.QRZOHGJH�'H¿QLWLRQ2). This 
GH¿QLWLRQ� LV� GHOLEHUDWHO\� QRW� D� QHXWUDO� GHVFULSWLRQ�
of the status quo in archaeology, but rather aims 
to provoke a wider shift in perspective about 
ZKDW� FRQVWLWXWHV� DUFKDHRORJLFDO� GDWD� LQ� WKH� ¿UVW�
SODFH�� :H� VKRXOG� DOVR� H[SDQG� RXU� VHQVH� RI� ZKR�
the stakeholder might be for open data, avoiding 
WKH� LGHD�RI� DQ� H[SHUWV�RQO\� HQYLURQPHQW� WR� RQH� LQ�
ZKLFK� WKH� UH�XVHUV�PLJKW� EH� DUFKDHRORJLVWV�� SROLF\�
makers, planners and the public. Put simply, the 
GDWD� UHTXLUHV� GHPRFUDWLVLQJ��:H� KRSH� WKH� NQRFN�
RQ� H̆HFW� RI� VXFK� DQ� H̆RUW� ZLOO� DOVR� UDLVH� GLJLWDO�
DZDUHQHVV�DQG�OLWHUDF\��7KLV�ZLOO�D̆HFW�WKH�FUHDWLRQ��
management and use of data at all levels.

$�EURDGHU�GH¿QLWLRQ�RI�GDWD� HQDEOHV�D� ULFKHU�
HQYLURQPHQW� RI� UHXVH� WR� GHYHORS�� )RU� H[DPSOH��
through the removal of paywalls Open Access 
results in increased public availability of  journals 
and publications in digital format. However, a fully 
open license also allows us to add value to Open 
$FFHVV�WH[WV�E\�XVLQJ�SRZHUIXO�WH[W�PLQLQJ�VRIWZDUH�

���2SHQ�.QRZOHGJH�'H¿QLWLRQ�KWWS���RSHQGH¿QLWLRQ�RUJ��
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in order to perform automated categorisation and 
H[WUDFWLRQ�RI�LQIRUPDWLRQ��7KLV�LV�DOUHDG\�SRSXODU�LQ�
ELRPHGLFDO� VFLHQFH� �VHH�2SHQ�.QRZOHGJH�:RUNLQJ�
*URXS� RQ� 2SHQ� 6FLHQFH� ������� %\�PHDQV� RI� WH[W�
mining, information that was previously thought to 
EH�ORFNHG�ZLWKLQ�WKH�VHPDQWLF�FRPSOH[LW\�RI�QDWXUDO�
ODQJXDJH�FDQ�EH�UHERUQ�DQG�H[WUDFWHG�DV�VWUXFWXUHG�
data. In line with this, the concept of a ‘derived 
dataset’ is key to the understanding of critical 
aspects of usage licenses and the determination of 
rights ownership, discussed below, but also for a 
ORQJ�WHUP� YLVLRQ� RI� KRZ� DUFKDHRORJLFDO� NQRZOHGJH�
might circulate if made free to do so. Certain kinds 
of open archaeological data have the potential to be 
‘big data’, not least because they can claim to have 
ZLGH� VSDWLR�WHPSRUDO� FRYHUDJH��+RZHYHU�� LW�ZRXOG�
be wrong to assume that only big data deserve to be 
open. As with anything else, scale and size should 
not be the sole parameter to assess quality. Models 
RI�GLVVHPLQDWLRQ�PD\�GL̆HU�VLJQL¿FDQWO\�GHSHQGLQJ�
RQ� WKH�VL]H�RI� WKH�GDWDVHW��EXW� VPDOO�VFDOH�GDWDVHWV�
are both important in their own right, and prone 
WR� EHFRPLQJ� ODUJH�VFDOH� YLD� MXGLFLRXV� DJJUHJDWLRQ�
with others at a later date. These initiatives allow 
us to rediscover a pathway to the kinds of synthetic 
perspectives on long term human culture last 
possible many decades ago (Bevan 2010).

3. 0RGHOV�RI��2SHQ��'DWD�6KDULQJ

It is clear that the sharing of archaeological 
GDWD�� HVSHFLDOO\� YLD� WKH�:HE� DQG� YLD� OLFHQVHV� WKDW�
HQFRXUDJH� UH�XVH�� LV� QRWKLQJ� QHZ� RU� SLRQHHULQJ��
:HOO�NQRZQ� DQG� HVWDEOLVKHG� VHUYLFHV� VXFK� DV� WKH�
UK Archaeology Data Service3��2SHQ�&RQWH[W4 and 
the Digital Archaeological Record5 host a range 
of archaeological datasets. Private bodies such 
DV� 2[IRUG� $UFKDHRORJ\� PDNH� WKHLU� JUH\� OLWHUDWXUH�
available as an open archive6. Research projects 
share through their websites parts or all of the data 
archives created during the project. Occasionally, 
researchers integrate their own published papers 
with digital data otherwise unavailable through 
traditional means. Some research teams have their 

�� $UFKDHRORJ\� 'DWD� 6HUYLFH� KWWS���DUFKDHRORJ\GDWDVHUYLFH�
DF�XN��

�� �2SHQ�&RQWH[W�KWWS���RSHQFRQWH[W�RUJ��

�� �WKH�'LJLWDO�$UFKDHRORJLFDO�5HFRUG�KWWS���ZZZ�WGDU�RUJ�

�� �2[IRUG�$UFKDHRORJ\�/LEUDU\�KWWS���OLEUDU\�WKHKXPDQMRXUQH\�
QHW��

DUFKLYHV� RQ� WKH�:HE�� EXW� XQGHU� UHVWULFWHG� DFFHVV��
The variety of actors engaged in data sharing is 
largely mirrored by the variety of technical choices 
DQG� WRROV� WKDW� DUH� DGRSWHG� WR� IXO¿OO� WKH� WDVN�� 7KH�
spectrum ranges from interactive web applications 
�WKURXJK� :HE*,6� RU� TXHU\�DEOH� GDWDEDVHV�� WR�
catalogues conforming to technical standards (such 
DV�WKH�(XURSHDQ�&RPPLVVLRQ�,163,5(�'LUHFWLYH7), 
DQG�IURP�FRPSOH[�GDWDVHWV�PDGH�LQWHURSHUDEOH�YLD�
VLPSOL¿HG�IRUPDWV�DQG�VWUXFWXUHV��WR�VLPSOH�GDWDVHWV�
available as web pages or documents. It is still rare 
WR� SXEOLVK� GDWDVHWV� DORQJVLGH� ¿QLVKHG� DUWLFOHV� DQG�
rarer still to have any means to reproduce analysis 
and processing chains as part of the standard review 
process.

*LYHQ� WKLV� ZLGHU� FRQWH[W�� ZH� FDQ� PDNH� D�
distinction between two alternative models for 
VKDULQJ�GDWD���D��µOLYLQJ¶�GDWDVHWV�WKDW�HLWKHU�LQYROYH�
LQWHUDFWLYH� DSSOLFDWLRQV� RU� FRQWLQXH� WR� H[SHULHQFH�
incremental updates, and (b) static datasets released 
as a stable resource (i.e. similar to a paper that does 
not undergo any changes once published). These two 
PRGHOV�DUH�QRW�PXWXDOO\�H[FOXVLYH��DQG�WHFKQLFDOO\�LW�
is possible to create snapshots from active datasets, 
or to develop interactive applications for the 
H[SORUDWLRQ�RI�LQDFWLYH�GDWDVHWV�

6RPH� RI� WKHVH� ZHE� DSSOLFDWLRQV� �WKH� ¿UVW�
model) are easy to install and quite popular because 
RI� WKHLU� DELOLW\� WR� SHUIRUP� TXHULHV� DQG� H[SORUH�
map data via an intuitive user interface. However, 
WKLV� G\QDPLF� PRGHO� LV� QRW� ZLWKRXW� LVVXHV�� )LUVW��
the scalability of these systems is comparatively 
ORZ�� ERWK� LQ� WHUPV� RI� ORQJ�WHUP�PDQDJHPHQW� DQG�
usability. Second, their duplicability is low as well, 
PDNLQJ�ORQJ�WHUP�SUHVHUYDWLRQ�SUREOHPDWLF�DW�EHVW��
VXFK� VHUYHU� GULYHQ� V\VWHPV� WHQG� WR� EHFRPH� RQH�
R̆V��0RUHRYHU�� LQ�PDQ\� FDVHV�� DFWXDO� GDWDVHWV� DUH�
locked up in the web service and cannot be easily 
downloaded. The risk is that when the web service is 
eventually deprecated the data can be lost. Third, no 
PDWWHU�KRZ�ÀH[LEOH�WKH�GHVLJQ�RI�WKH�LQWHUIDFH�DQG�
querying system, there will always be a limit to what 
users can do (i.e. the range of possible avenues for 
UH�XVH�LV�KHDYLO\�FRQVWUDLQHG���)LQDOO\��ZHE�VHUYLFHV�
LQ�JHQHUDO�DUH�PRUH�GL̇FXOW�WR�GHYHORS�DQG�PDLQWDLQ�
as fully open systems (e.g. as discussed in detail in 

�� �(XURSHDQ�&RPPLVVLRQ�,163,5(�'LUHFWLYH�KWWS���LQVSLUH�MUF�
HF�HXURSD�HX��
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GRFXPHQWV�OLNH�WKH�)UDQNOLQ�6WUHHW�6WDWHPHQW8 and 
WKH�2SHQ�6RIWZDUH�6HUYLFH�'H¿QLWLRQ9).

The second model, involving static datasets, 
is simpler from a technical point of view, and 
DOORZV� IRU� WKH� VKDULQJ� RI� ¿OHV� DQG� ¿OH� DUFKLYHV� E\�
XVHUV� ZKR� GRZQORDG� WKHP� IURP�� IRU� H[DPSOH�� D�
VWDEOH� 85/�� 7KH� DEVHQFH� RI� EXLOW�LQ� H[SORUDWRU\�
tools makes documentation particularly important 
in this case, even though catalogue software like 
&.$1� DUH� GHYHORSLQJ� VXFK� WRROV�� 'RFXPHQWDWLRQ�
need not be limited to a formal description of the 
FRQWHQW��EXW�VKRXOG�DOVR�EH�H[SOLFLW�DERXW�WKH�ZKR��
when, where, what, why and how the dataset was 
FUHDWHG� LQ� ¿UVW� SODFH�� 'DWD� FDQ� EH� SXEOLVKHG� LQ�
various formats, with some interoperable formats 
which have demonstrated widespread acceptance 
��FVY���[PO���VKS���+RZHYHU��WKH�XVH�RI�VRPH�RI�WKHVH�
LQWHURSHUDEOH�IRUPDWV�FDQ�PLQLPLVH�WKH�FRPSOH[LW\�
of the underlying source data leading to the 
publication of incomplete datasets. In terms of data 
‘objects’ this model is far more scalable, as from a 
technical point of view archiving is straightforward, 
and the cost of hosting even thousands of these 
datasets is linear to the quantity, not the quality or 
FRPSOH[LW\��+RZHYHU��GDWD�DJJUHJDWLRQ�IRU�DQDO\VLV�
beyond that envisaged by the original scale of data 
collection is complicated due to structural, syntactic 
and semantic heterogeneities (Bishr 1998).

In reality, the main data repositories cited 
above allow for some provision of both living and 
VWDWLF� GDWD�� 1HYHUWKHOHVV�� LW� LV� ZRUWK� KLJKOLJKWLQJ�
the strong analogies between the static model for 
data dissemination and traditional publication 
(either digital or printed). Hence, static approaches 
to data sharing not only are attractive for the 
technical reasons noted above, but also because 
they encourage a smoother transition from older 
(static, printed matter with restrictive licensing) 
to newer (static open data) knowledge sharing 
systems. Moreover, this approach can also work well 
within the current system of academic evaluation 
and reward, by making the dataset a typical type of 
publication such as a formal data paper. There are 
DOUHDG\�VRPH�LQWHUHVWLQJ�H[DPSOHV�LQ�WKLV�GLUHFWLRQ��

�� � ³)UDQNOLQ� 6WUHHW� 6WDWHPHQW´�� ODVW� PRGL¿HG� -XO\� ���� ������
KWWS���DXWRQRPR�XV������������IUDQNOLQ�VWUHHW�VWDWHPHQW��

�� �³2SHQ�6RIWZDUH�6HUYLFH�'H¿QLWLRQ´��ODVW�PRGL¿HG�2FWREHU����
������KWWS���RSHQGH¿QLWLRQ�RUJ�VRIWZDUH�VHUYLFH��

such as the Journal of Open Archaeology Data10 
ZKLFK� R̆HUV� D� FRQFHSW� RI� PHWDGDWD� WKDW� LV� QRW�
PHUHO\�WHFKQLFDO�EXW�DOVR�LQFOXGHV�DQ�H[SODQDWLRQ�RI�
WKH�YDOXH�RI� WKH�GDWDVHW�DQG�WKH�SRVVLEOH�XVH�FDVHV�
HQYLVDJHG�E\�WKH�DXWKRUV��7KH�GDWDVHW�DV�D�¿QLVKHG�
DQG�¿[HG�LWHP�DOVR�UHSUHVHQWV�D�SRLQW�RI�FRQ¿GHQFH�
for those who cite or use it, as happens with public 
domain radiocarbon calibration data.

A third emerging model is Linked Open Data 
�/2'���GLVFXVVHG�RQO\�EULHÀ\�KHUH��$� IXQGDPHQWDO�
aspect of LOD is the use of Uniform Resource 
,GHQWL¿HUV� �85,V��� XQLTXH� UHIHUHQFHV� WKDW� FDQ�
EH� DVVRFLDWHG� ZLWK� ERWK� KXPDQ�� DQG� PDFKLQH�
readable resources. LOD datasets are commonly 
distributed as downloadable, highly interoperable 
¿OHV��XVXDOO\�SODLQ�WH[W���,Q�RQH�VHQVH��/2'�LV�TXLWH�
similar to the static data model outlined above, but 
the use of URIs tends to encourage their treatment 
as a physical node in a wider network accessed via 
accompanying web service. Advanced querying 
of these kinds of LOD frameworks is possible via 
the SPARQL protocol, in a way which ushers in a 
highly interactive data environment, albeit one that 
DW�SUHVHQW� FDQ�RQO\�EH�SURYLGHG�E\�ZHOO�UHVRXUFHG�
institutions. LOD requires datasets to be harmonised 
to some degree but this need not be very onerous for 
GDWDVHW�FUHDWRUV��)RU�H[DPSOH��WRROV�VXFK�DV�*RRJOH�
5H¿QH��DUH�D�KHOSIXO�ZD\� WR� FOHDQ�XS�GDWD�ZLWK�DQ�
eye to LOD resources (such as those provided by 
)UHHEDVH���(YHQ�VR��ZH�ZRXOG�VWUHVV�WKDW�WKHVH�PRUH�
involved tasks, associated with the construction of 
richer semantic web content, can and should be 
kept separate from the easier one of publishing open 
data in simple open formats. If we continue to place 
an emphasis on simple open data, we leave fewer 
H[FXVHV�IRU�QRW�SDUWLFLSDWLQJ�DQG�\HW�DOVR�OHDYH�WKH�
door open if someone else is interested in enhancing 
the data via LOD at a later date.

4. (WKLFV

It is also worth discussing the ethical issues 
surrounding open data here, with regard both to the 
reasons why people should feel it incumbent on them 
to produce such data as part of their professional 
archaeological lives, and with regard to the potential 
misuse of open data in the archaeological domain. 
7KH� VRFLR�HFRQRPLF� DUJXPHQW� LV� SDUWLFXODUO\�
��� � -RXUQDO� RI� 2SHQ� $UFKDHRORJ\� 'DWD� KWWS���
RSHQDUFKDHRORJ\GDWD�PHWDMQO�FRP��
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compelling. The majority of archaeology is carried 
out in the interest of the public, often with public 
money and it is therefore only right that the public 
get access to the objects and outputs of activities 
WKDW� WKH\� KDYH� IXQGHG�� 7KLV� LV� SDUWLFXODUO\� FOHDU�
cut for academics working at publicly funded 
LQVWLWXWLRQV�DQG�RU�RQ�SXEOLFO\�IXQGHG�SURMHFWV��7KH�
issue initially appears more complicated in the case 
RI�GHYHORSHU�IXQGHG�DUFKDHRORJ\��ZKHUH�WKH�IXQGLQJ�
comes potentially from private commercial sources 
and the client is notionally the developer. However, 
LQ�WKH�8.��IRU�H[DPSOH��7KH�1DWLRQDO�3ODQQLQJ�3ROLF\�
)UDPHZRUN� �133)�� 'HSDUWPHQW� IRU� &RPPXQLWLHV�
and Local Government 2012) which describes the 
planning policies on the conservation of the historic 
HQYLURQPHQW� LQ�(QJODQG�DQG�:DOHV�VWLSXODWHV� WKDW�
local planning authorities should ‘make this evidence 
(and any archive generated) publicly accessible’. 
Hence, open data should be construed in this case 
DV�D�FUXFLDO�SDUW�RI�WKH�PLWLJDWLRQ�E\�UHFRUG�SURFHVV��
and not as an afterthought.

A second argument in favour of open data 
touches on a problem of particular relevance in 
DUFKDHRORJ\�� XQSXEOLVKHG� UHVHDUFK�� 7KHUH� DUH�
YDULRXV� UHDVRQV� IRU�QRQ�SXEOLFDWLRQ�� EXW� WKH� VKHHU�
cost of bringing archaeological research (especially 
¿HOGZRUN��WR�IRUPDO�SXEOLFDWLRQ�LV�RIWHQ�D�NH\�LVVXH��
,Q�VXFK�FDVHV��ZH�FDQ�QHYHUWKHOHVV�H[SHFW�WKDW�VRPH�
GDWD�H[LVWV��:KLOH�VRPH�PLJKW�DUJXH�WKDW�SXEOLVKLQJ�
GDWD�ZLWKRXW�R̆HULQJ�D�V\QWKHWLF�RYHUYLHZ�DORQJVLGH�
it makes for a very limited resource, it is undoubtedly 
better to have access to data than to have nothing at all. 
)RU�DXWKRUV��WKHUH�LV�DW�OHDVW�VRPH�UHFRJQLWLRQ�RI�WKH�
work done, as is already the case with archaeological 
UHSRUWV�¿OHG�LQ�JUH\�OLWHUDWXUH�DUFKLYHV��7KH�RSHQLQJ�
up of grey data is, in our view, an economic way to 
meet the minimal obligations to publish research. 
7KLV�REOLJDWLRQ�KDV�EHHQ�SURSRVHG�E\�WKH�(XURSHDQ�
$VVRFLDWLRQ�RI�$UFKDHRORJLVWV� � �($$�������DQG�E\�
some national organisations (e.g Research Councils 
8.�� $VVRFLD]LRQH� 1D]LRQDOH� $UFKHRORJL� �������
DOEHLW�VRPHWLPHV�WRJHWKHU�ZLWK�D������\HDU�HPEDUJR�
period. Including raw data, publications as part of 
these regulations would represent a major step not 
only for open data per se, but for the wider aim of 
professional organisations. In contrast, the current 
view is that publication equals a short report, 
much smaller than the total amount of information 
UHVXOWLQJ� IURP� DUFKDHRORJLFDO� DFWLYLW\��:H� QHHG� WR�
transform our understanding of what constitutes 

IXOO� DQG� VDWLVIDFWRU\� SXEOLFDWLRQ�� :H� ZRXOG� DUJXH�
that greater favour be given to data rather than 
synthesis, and more generally to decouple these as 
WZR�GL̆HUHQW�NLQGV�RI�SXEOLFDWLRQ�

:KLOVW�UHWDLQLQJ�WKLV�VHQVH�RI�WKH�LPSRUWDQFH�
and urgency of open data initiatives, it is still also 
worth noting some ethical arguments that might 
FDOO�IRU�D�PRUH�FDXWLRXV�DSSURDFK�WR�RSHQ�GDWD��)RU�
H[DPSOH�� WKH� RSHQ� SXEOLFDWLRQ� RI� DUFKDHRORJLFDO�
data may conceivably lead to greater levels of 
archaeological looting, especially where this 
LQYROYHV�SURYLVLRQ�RI�H[DFW�VSDWLDO�ORFDWLRQV�RI�VLWHV��
However, this argument is still largely theoretical 
and in dire need of some formal demonstration (that 
this does indeed lead to greater looting activity). In 
certain particularly vulnerable instances, it may be 
sensible to place restrictions over who has access 
WR� WKH� ¿QHVW�VFDOH� FRRUGLQDWHV� IRU� DUFKDHRORJLFDO�
¿QGV�� +RZHYHU�� WKLV� KDV� WKH� XQIRUWXQDWH� H̆HFW�
of making data available at multiple scales of 
granularity based on trust frameworks that are at 
present rather immature (e.g. probably just based 
RQ� LQVWLWXWLRQDO� ḊOLDWLRQ��� DQG� WKHUH� DUH� IXUWKHU�
licensing implications that make it hard to consider 
WKLV� DV� RSHQ� GDWD� LQ� D� VWULFW� VHQVH�� )XUWKHUPRUH��
SODFLQJ� DQ� HPEDUJR� RQ� GDWD� KDV� VLJQL¿FDQW� DQG�
XQTXDQWL¿HG�GRZQVWUHDP�LPSOLFDWLRQV� IRU�D�ZKROH�
range of legitimate activities that would make a 
positive contribution to knowledge.

A third ethical issue is the degree to which 
RSHQLQJ�XS�GDWD�PD\�FRQFHLYDEO\�SHUSHWXDWH�H[LVWLQJ�
imbalances and injustices amongst archaeological 
LQVWLWXWLRQV� DQG� SUDFWLWLRQHUV�� )RU� H[DPSOH�� DW� WKH�
institutional scale, the promotion of open data as a 
UHVHDUFK�RXWSXW�LQ�LWV�RZQ�ULJKW�ULVNV�UHḊUPLQJ�WKH�
advantage enjoyed by bigger institutions who have 
the wherewithal to absorb the costs of making data 
open. At the individual scale, it may conceivably 
risk making it easier for more senior collaborators, 
company heads, etc. to swallow up some of the 
rights of individual data creators (especially those 
early in their careers) by taking the main credit 
for the overall products (e.g. with respect to the 
LQGLYLGXDO� GDWD� RXWSXWV� RI� H[FDYDWRUV� YHUVXV� D�
project director), but ultimately we suspect the 
UHYHUVH�GDQJHU�WKDW�DOUHDG\�H[LVWV�LV�PRUH�ZRUU\LQJ��
currently, data access seems to scale with seniority 
(via who you know and how important they are; 
see Cella and Palombini 2012). However, as open 
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data increasingly becomes embedded in the data 
production process, it is likely that suitable metrics 
will be generated so that individual contributions 
to data impact and quality can be generated and 
retained.

5. *RRG�3UDFWLFH

The previous three sections have dealt with 
Open Data models and surrounding issues that are 
VWLOO�D�PDWWHU�RI�VLJQL¿FDQW�GHEDWH��ERWK�ZLWKLQ�DQG�
beyond archaeology. There is a growing platform of 
good practices for (open) archaeological data, some 
DOUHDG\� FRYHUHG� LQ� H[LVWLQJ� GRFXPHQWV� �H�J�� WKH�
Archaeology Data Service and Digital Antiquity’s 
Guides to Good Practice11), and most of these 
KDYH�JDUQHUHG�D�VẊFLHQW�OHYHO�RI�DFFHSWDQFH�WR�EH�
considered as common culture. Issues surrounding 
technical interoperability are perhaps the best 
known and the key point to stress is a need for the 
use of open formats that are independent of any 
VSHFL¿F� VRIWZDUH� SODWIRUP�� ,I�ZH� H[FOXGH� WKH�PRVW�
common and simple problem cases (e.g. documents 
PDGH�ZLWK� ṘFH� VXLWH� VRIWZDUH��� WKH� FULWLFDO� SRLQW�
is that currently there remain far too many de 
facto proprietary standards (e.g. .dwg) and far too 
many undocumented formats produced by survey, 
measurement and analysis tools. In contrast to 
technical format issues, metadata (structured 
background data describing a given dataset) is a 
method of documentation that is not very well known 
RXWVLGH�RI�H[SHUW�GRPDLQV��7KLV�LV�SDUWO\�EHFDXVH�RI�
WKH� ODFN� RI� GRPDLQ�VSHFL¿F� VWDQGDUGV�� DQG� SDUWO\�
because metadata are seen as mainly something to 
be done for large catalogues, while a single dataset is 
often not deemed worthy of this kind of treatment. 
)XUWKHUPRUH��VRPH�W\SHV�RI�PHWDGDWD�DUH�HDVLHU�WR�
add or more commonly produced (e.g. author and 
NH\ZRUGV�RI�D�GRFXPHQW��ERXQGLQJ�ER[�RI�D�VSDWLDO�
GDWDVHW��� ZKLOH� WKH� PHUH� H[LVWHQFH� RI� D� PHWDGDWD�
structure does not necessarily mean it will be used 
(e.g. photographic images where this functionality 
LV� SUHVHQW� EXW� UDUHO\� XVHG��� &OHDUO\�� WKH� VSHFL¿FLW\�
of each dataset asks for a detailed description of the 
methods and conditions with which data has been 
recorded and structured  regardless of the nature 
RI� GDWD�� 6R�� IRU� H[DPSOH�� ZKLOH� D� SKRWRJUDSKLF�
GDWDEDVH� PD\� KDYH� DOO� (;,)� PHWDGDWD� DERXW�
H[SRVXUH�WLPH��HYHQ�VSDWLDO�ORFDWLRQ��LW�PD\�RU�PD\�
��� � ³*XLGHV� WR� *RRG� 3UDFWLFH�´� DFFHVVHG� 6HSWHPEHU� ���� �������
KWWS���JXLGHV�DUFKDHRORJ\GDWDVHUYLFH�DF�XN��

not have information about about the aim of the 
photographer, the criteria for choosing what to 
photograph, in what detail and so on.

The legal aspects of open data are arguably 
PRUH� FRPSOH[� WKDQ� WKH� WHFKQLFDO� RQHV�� DQG� DOVR�
VRPHWKLQJ�WKDW�LV�SUHVHQWO\�XQGHU�DGGUHVVHG�LQ�WKH�
teaching of archaeology. Indeed, while choosing 
an open license for data is actually very simple, 
many people continue to prefer a restrictive closed 
license (perhaps because they are uncertain about 
WKH� QDWXUH� RI� SRWHQWLDO� UH�XVH�� RU� GR� QRW� VHH� WKH�
SRLQW�RI�GH¿QLQJ�DQ�H[SOLFLW� OLFHQVH��H�J�� WKH\�KDYH�
not realised that an open license is likely to be very 
EHQH¿FLDO�IRU�WKH�FLUFXODWLRQ�RI�WKHLU�ZRUN���)LQDOO\��
further problems can arise if open data need to be 
combined with proprietary data to create derived 
datasets. Some common cases of this issue occur 
with satellite imagery, but the same can happen with 
a photographic catalogue, or a dendrochronological 
calibration curve. The derived datasets will be 
necessarily restricted by the proprietary license, 
and it will not be possible to share them without 
breaking the license terms.

Bearing these issues of adoption in mind, 
there is nonetheless now a solid platform provided 
by two organisations that have been dealing with the 
problem of legal aspects of data for some time now, 
Creative Commons (CC) and Open Data Commons 
(ODC). There are not many licenses for open data, 
HVSHFLDOO\�LI�FRPSDUHG�WR�VRIWZDUH�OLFHQVHV��:H�FDQ�
PDNH� D� GLVWLQFWLRQ� DPRQJ� WKUHH� GL̆HUHQW� W\SHV� RI�
RSHQ� OLFHQVH�� VKDUH�DOLNH�� DWWULEXWLRQ� DQG� SXEOLF�
GRPDLQ�OLFHQVHV��6KDUH�DOLNH�OLFHQVHV�IROORZ�WKH�LGHD�
RI�FRS\OHIW�DQG�RI�³FDVFDGHG´�VKDULQJ�RI�GHULYHG�ZRUNV�
under the same license (for further discussion, see 
0XUUD\�5XVW�������&KHOLRWLV�������6WRGGHQ��������
:LNLSHGLD�DQG�DOO�:LNLPHGLD�SURMHFWV�XVH�D�VKDUH�
DOLNH�OLFHQVH��&&�%<�6$������WKDW�LV�DSSURSULDWH�IRU�
WH[W�DQG�LPDJHV��7KH�2SHQ�'DWDEDVH�/LFHQVH��2'E/��
is better suited for factual data12. Attribution licenses 
only require that copies and derived works maintain 
an indication of the original authors. In this case, 
WRR��WKH�&&�%<�����LV�EHVW� IRU�FUHDWLYH�FRQWHQW�DQG�
2'&�%<�IRU�IDFWXDO�GDWD��3XEOLF�GRPDLQ�OLFHQVHV�DUH�
waivers of any right, including the right to be cited as 

��� � ³2SHQ� 'DWDEDVH� /LFHQVH� )$4�´� DFFHVVHG� 6HSWHPEHU� ����
������ KWWS���RSHQGDWDFRPPRQV�RUJ�IDT�OLFHQVHV��ZK\�QRW�
XVH�D�FUHDWLYH�FRPPRQV�RU�IUHHRSHQ�VRXUFH�VRIWZDUH�OLFHQVH�
IRU�GDWDEDVHV�
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authors, and are appropriate for instrumental data 
without a clear creative dimension (e.g. chemical 
analysis), public domain data (bibliographic data), 
or big datasets that need to be aggregated in several 
LWHUDWLRQV��PDNLQJ�DWWULEXWLRQ�WUDFNLQJ�TXLWH�GL̇FXOW�
to achieve. The two available licenses, CC0 and the 
Public Domain Dedication License, are essentially 
identical, but the formulation of CC0 is more 
universally interoperable with normative systems, 
having a fallback declaration in those cases when 
it is not allowed to waive all rights upon one’s own 
ZRUN��1RWH�DOVR� WKDW� WKUHH�GL̆HUHQW� OLFHQVHV� LQ� WKH�
Creative Commons family are mentioned above, 
HDFK� RQH� ZLWK� LWV� VSHFL¿F� WUDLWV�� +HQFH�� WKHUH� LV�
QR� VXFK� WKLQJ�DV�D� ³&UHDWLYH�&RPPRQV� OLFHQVH´�RU�
³&UHDWLYH�&RPPRQV����´�DQG�XVHUV�VKRXOG�EH�JXLGHG�
in how they refer to their preferred license by the 
service available on the Creative Commons website.

Archaeological data collection is governed 
by a number of statutory, legislatory and 
professional frameworks. These represent the 
policy environments under which contractual and 
academic archaeological works are enacted. This 
policy has a direct impact on how, and on what 
terms, archaeological data should be archived 
and disseminated. Unsurprisingly, many of these 
frameworks advocate the deposition of data and 
other resources in publically accessible repositories. 
)RU� H[DPSOH�� LQ� WKH� 8.� WKH� 'HSDUWPHQW� IRU�
Communities and Local Government (2012, 32) 
state that evidence from archaeological works 
conducted as part of the planning process (and any 
archive generated) should be publicly accessible. 
(TXDOO\�IRU�WKH�DFDGHPLF�VHFWRU��5HVHDUFK�&RXQFLOV�
UK state that ‘Publicly funded research data are 
a public good, produced in the public interest, 
which should be made openly available with as few 
restrictions as possible in a timely and responsible 
manner that does not harm intellectual property’. 
Unfortunately, most policy does not make a 
distinction between digital and analogue resources 
and, as digital archaeology is relative immature, 
many of the established repositories are designed 
IRU� SK\VLFDO� DUFKLYHV� �SODQV�� FRQWH[WV�� DUWHIDFWV��
ecofacts and synthetic reports). However, the 
majority of archaeological data in the future will 
be collected, analysed, interpreted and published 
in-silico (digitally). It is important that the policy 
environments, which in principle support publicly 
accessible archive deposition for analogue archives, 

should do the same for digital archives and 
HPSKDVLVH�PHFKDQLVPV�WKDW�HQFRXUDJH�UH�XVH�

)LQDOO\��LW�LV�ZRUWK�KLJKOLJKWLQJ�KRZ�LPSRUWDQW�
it is to develop a broader understanding and 
stronger awareness of copyright among all kinds 
RI� DUFKDHRORJLFDO� SUDFWLWLRQHUV�� :H� HQYLVDJH�
the development and increasing importance of 
lightweight forms of copyright tracking and recording 
(e.g. by means of metadata and automatic tracking 
and versioning systems). Currently, authors’ rights 
with regard to archaeological data are more often 
than not an obstacle to the circulation of knowledge 
UDWKHU�WKDQ�DQ�ḢFLHQW�PHFKDQLVP�WR�SURWHFW�RQH¶V�
work. As such, these rights need to be standardised 
and constrained in terms of their downstream 
H̆HFWV��QRW�RQO\�RQ�DFWLYH�DQG�IXWXUH�ZRUN��EXW�DOVR�
IRU� H[LVWLQJ� �FXUUHQWO\� RUSKDQHG�� ZRUNV� DQG� JUH\�
literature.

6. &RQFOXVLRQV

)RU�VRPH�DUFKDHRORJLVWV��2SHQ�'DWD�UHTXLUHV�
a dramatic change of perspective, the acquisition of 
new skills and a major shift from curation of software 
WR�WKH�FXUDWLRQ�RI�GDWD��)RU�RWKHUV��2SHQ�'DWD�PD\�
be as simple as doing what they are already doing. In 
all cases, technical development alone is not enough. 
Technologies must be accompanied by a proper 
social framework. Open Data has the potential 
WR� EH� WUDQV�IRUPDWLYH� ZKLFK� PHDQV� WKDW� LW� FRXOG�
VLJQL¿FDQWO\� GLVUXSW� WKH� VHFWRU�� (GXFDWLRQ� DERXW�
WKH�SRWHQWLDO� EHQH¿WV� RI�2SHQ�'DWD� DQG� WKH� VRFLDO�
implications of any transformation are required to 
take full advantage of the new possibilities of open 
archaeological data. Therefore, the link between 
funding, publication and Open Data is a key area, 
DQG� ZH� UHḊUP� WKH� QHHG� WR� HQFRXUDJH� QDWLRQDO�
funding agencies, and international ones (private 
or public) to build in Open Data policies into the 
requirements of their grants and to check for such a 
track record in subsequent grants. Open Data needs 
to be a more relevant part of the archaeological 
publication, research, management, curation and 
policy process, and not merely an afterthought.
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