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Abstract. This paper considers how the concept of dateepance, developed &aScience,
can be applied te-Social Science, specifically Evidence Based Policye8ssent. |t
considers what Evidence Based Policy Assessment is aadtyges of information can be
used in such research. Quantitative and qualitative dadaaaalytical/ interpretative
approaches are outlined and the implications of thesthéodevelopment of a provenance
architecture/ model for Evidence Based Policy Assessarensuggested. The schema for
the implementation of ae-based provenance system, work undertaken as part of diee wi
PolicyGrid project, is outlined. The paper concludes byerof§ thoughts on the
contributions that the application of data provenanaecepts to Evidence Based Policy
Assessment can make.

Introduction

This paper outlines and discusses the challenges poseleaisdites raised when addressing
the provenance of data used in evidence-based policysassas(hereafter EBPA). It is
based on work being undertaken by an inter-disciplinarynteé social scientists and
computer scientists as part of a larger project (P@lid; www.policygrid.org funded at
The University of Aberdeen as a node in the ESRC’s NGeS8cial Science projéct As

an introduction EBPA is defined and some thoughts aboutgrowenance has been used in
e-Science, and how this informs the development obagwance architecture in arSocial
Science context, are outlined. Provenance issuesiatebwith quantitative and qualitative
data are considered before the paper turns to consideptowenance may be incorporated
into systems designed to support EBPA.

Evidence Based Policy Assessment

Evidence-based policy and its assessment have becanal tkemes in UK policy-making.
The UK Government’s Green Book (HM Treasury, 2003) setsasut best practice guide
for central government departments and executive agenciesjpfas for theex ante
appraisal of policy, and for itex postevaluation (both of which are embraced in our use of
the term assessment’). The Green Book concentrates on economic asssgsnmcluding

the valuation of ‘non-market policy impacts’. Key regments include the provision that
reports should providsufficient evidencéo support their conclusions and recommendations,
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that there should be an easwydit trail to allow decision makers to understand the
assumptions underlying conclusions and recommendations, tteatd there should be
sufficient information to support anlater evaluation(para 2.14, our emphasis). The
Magenta Book (UK Cabinet Office Strategy Unit, 2003-5) recogrisat policy evaluation
can beformative(how, why and under what conditions does a policy ietetion ‘work’, or
‘fail to work’?) or summativgwhat impact does a policy intervention have?), thougkseh
may overlap and interact (p.4). It also, crucially,ogrdses that a wide range of evidence,
including qualitative data, can be useful in policy evalumand does not seek to impose
cost-benefit analysis as the only method of evaluatiémidence’ can be data and/ or
conclusions from previous research; it may also be gadhéo supplement previous
evidence, to fill gaps in previous evidence, or to createenggence. Questions that policy-
makers should ask about evidence derived from systematieweavi existing research
include: was the evidence sifted and graded for quality?; therenclusion and exclusion
criteria explicit?; is the evidence easy to understand@; has the strength of the evidence
been assessed? The requirements for evidence outlinke Green Book and the Magenta
Book are essential parameters for inclusion in e8ocial Science tools being applied in
EBPA, and pose significant challenges, notably withue of qualitative data, as discussed
below.

Provenance: From e-Science to e-Social Science?

All stages of an EBPA project, from research deskgough to the preparation of the final
report can potentially be addressed through the concgpbeénancé Groth et al. (2006,
p2) define the provenance of a piece of data as “the gsdbat led to that piece of data”.
The computer based provenance architectures/ models portbe e-science literature
record provenance information about processes whiclessentially quantitative methods.
They have been applied in a variety of areas includifegstiences, e.g. myGrid (Stevests
al, 2003); chemistry, e.g. CombeChem (Tay&r al. 2006); and High Energy Physics
(Branco & Moreau, 2006). A variety of architectures hagen developed, some of which
depend on the experimental process being modelled ap-bysttep workflow which the
scientist executes in a linear manner, recording infaomatt each step (Steveasal 2003;
Taylor et al. 2006). Bunemart al (2001) described how provenance information can be
used to keep track of the evolving versions of large s@iemtatabases. The provenance
information can be used to roll back a current databaae &arlier version, meaning that the
earlier versions do not need to be archived. What lessombe taken from the-Science
experience and what must be developed to support provermamz8dcial Science?

Provenance applied te-Social Science would provide information about how dataewer
created, but must also provide information about theestmtf the data. Such context could
include, for example, an account of the characterisfisecondary data and why it was used,;
an account of data collection methods, including whoectdld the data, from whom, when
and where; an account of the analytical/ interpreggprocess including who was involved
and any assumptions that were made about the data wewbrd of what conclusions were
drawn, how data were written up and what disseminatiotdkas place. In EBPA, context
is particularly important because of the need to evalingeuality (and thus the reliability)
of data, the robustness of analysis, the generaligataind the validity of findings/
conclusions. Context also helps in data re-use patlguvhen those who created the data
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and/or conducted the initial analysis are not involved.alleds may be drawn between some
research activities in the natural and social scienw#sbly the application of statistical and
modelling techniques to large quantitative data sets. Howepnslitative research is
arguably as important to the social science community agtitatave research, and the policy
community has become increasingly receptive to qualitatata in the UK. A provenance
architecture/ model for EBPA in the social sciencesukhothus be capable of handling
guantitative, quantitative and mixed methods approaches.

Quantitative and Qualitative Data for Evidence Based
Policy Assessment

A consideration of how social scientists typicallisé’ data in an EBPA situation must start
with recognising the qualities of quantitative and qualitatiaéa/ information. They have
their own characteristics, similarities, differencegsengths and weaknesses, imply different
ways of looking at the social world, different stasibeing adopted by the researcher, the use
of a different language and are associated with diffeesearch processes.

Quantitative approaches use numbers and categories tobdeshenomena. Quantitative
data-collection and analysis approaches follow wedtdsthed conventions which resonate
with e-Science ideas of provenance. The quantitative reseaschesumed to be objective
and detached from the subjects of study. Descriptivdytarad, single and multi-variate
statistics and modelling techniques are standardised. Thef wsmfidence levels ensures
that established conventions for identifying significandiings are followed. Reports of
guantitative research include figures containing ‘raw’ or aggrens of raw data - evidence
of how data were analysed/ conclusions drawn. If thedata were made available to other
researchers, the analysis could, in principle, bea&teld. Indeed the re-use of secondary
data has a long history and it has been noted that secis uenerally considered to be
unproblematic (MIQDAS online guide; Fielding, 2004). Howevemnahasions drawn from
the analysis of quantitative data may not necesshalyeplicated: what one researcher
selects as significant findings may not be the sansoa®one else working with the same
data set.

Qualitative research is non-numeric, using words and esafpat can reflect variable
understandings and experiences of the social world. it@usd samples tend to be
illustrative, not representative, and generalising frma findings is not normally the
objective and, for philosophical reasons, is often disgmda(although the concept of
moderatum generalisation as espoused by Payne & Williams (2005) is usdfeh
considering the use of qualitative data for EBPA). Esearcher is immersed in the research
process — subjectivity, reflexivity and personal reflectare actively encouraged. Data
collection and in particular data analysis/ interpretatis an iterative process. Well
established approaches to the interpretation of qualittégits, such as the development of
thematic codes, content analysis and semiotic anakedis upon the unique interpretation
and decisions made by the researcher: their applicedionot be standardised. To critics of
gualitative research this subjectivity implies a ledsusb process, but we adopt the view that
it is simply one of a number of ways in which reskamay be approached.

Calls for the usefulness of a ‘mixed methods’ approack haen articulated in a number of
social sciences disciplines including, for example, hungeography (Philip, 1998;
McKendrick 1999) and management science (Mingers & Brockled87; Mingers, 2006).



While some EBPA will draw upon only quantitative or only dgfaséive materials, a ‘mixed-
method’ approach is increasingly common in this type séaech (e.g. Philiet al 2003;
Farringtonet al. 2004). Provenance architecture/ models in EBPA must threrbé capable
of supporting qualitative and quantitative data, and a mixedaudstépproach.

Provenance and e-Social Science

Tracking evidence-conclusion chains in any type of sociahse research potentially raises
philosophical, ethical and legal issues. Ethical/ morakdsiare very important in the social
sciences. Not only must those working in the policldf@nduct their research in an ethical
manner, they must be able to produce, through transpan@résses, a robust system for the
analysis of data which forms evidence of policy ‘succésgire’. Legal issues relating to
research materials, for example, provisions under gadgection, copyright, intellectual
property rights and freedom of information legislatfori. Bishop, 2005; Parry & Mauthner,
2004; 2005) also apply. For some qualitative researcherglaglcollection event is unique
and unreplicable; the narrative content is singular ata¢apable of analysis by anyone other
than the researcher who collected the data. Othewsdata as being capable of analysis by
others, and also subscribedxtension through generalisatioBan, or should both positions
be captured by a provenance architecture/ model? Furtheteraplogically informed
positions surrounding the secondary use of qualitative déaathneret al 1998; Fielding,
2004) can affect attitudes towards and the practicaliti@satfiving data and allowing other
researchers access to source materials, regardlegsetiier those researchers be from the
policy (government), academic or consultancy communitie®lotwithstanding these
concerns, in the context of UK government practice ethisr a case for developing a
provenance architecture/ model to support the range otidathin social science research.

The challenge, then, is to track the evidence-gatheringesaitttnce-analysis/ conclusion
process for qualitative and quantitative research indh@lssciences, consider the issue of
data re-use for EBPAand be sensitive to epistemological concerns which egpias
uneasiness about reusing qualitative data in particulae. PbiicyGrid project is addressing
this challenge through its work on ontolodieshich need to be robust and capable of
capturing not only information about resource (e.g. datajent, but also itsontext.

The work in PolicyGrid has produced a schema foe-based provenance system (Chodey

al, 2007). The architecture defines provenance as a descrgftibow a resource came
about; in other words, it captures information about thevigc (or set of activities)
performed to create the resource. At its simplastgifovenance information represents the
association between two or more resources. Fanglea a quantitative data set would be
associated with the questionnaire that elicited thernmébion. The context for the
association would also be recorded (e.g. the date a muemtie was administered, the
response rate, etc.). This provenance informatioriteanbe used to answer queries such as
“how was this evidence derived?”, providing evidence that dvallow a third part to
ascertain the robustness, tauthfulness of the data collection process. Information about
analysis/ interpretative processes could also be @apheacause the provenance architecture/
model allows the researcher to record what they #or example, when working with
interview transcripts a description of the process by Wwhiematic codes were developed

3 Ontologies for computing scientists are data modetgesepting a set of concepts within a domain (e.g. Dogtime

and Author) and the relationships between those concepts degmenthas anAuthor) and should not be confused with
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for knowledge to be possible, as reflected in theorgtiositions such as empiricism, realism etc.



could be recorded, akin to the use of memos or other anabes in qualitative research. If
those interview transcripts were re-used and the seceselrcher drew additional, or
different, conclusions from the text, a second lafeanalytical information could be added.

The provenance information is collected by the useeéreter) who describes the resource
using a metadata-elicitation tool, based on Natural Largu@gneration techniques,
developed by PolicyGrid (Hielkenet al 2007). A generic ontology which is not specific to
any domain will be used for the general resource descrigtmohsupplementary domain
specific ontologies will be used to allow the user tocdkes specific methodologies used to
create the resource. There will be domain specifiologies based on quantitative methods,
gualitative methods and others. At present the relseidraser supplies all of the provenance
information, however, in future, if provenance-awasévgare is used to create the resource
then some of the provenance information will be autmaiy created for the user and
presented in the description, thus easing their worklo&e d€sign of the provenance model
and its use in the tool will not constrain the user inwaay because they will not be forced to
supply information they do not have or do not want tresh Some items in the description
are mandatory (e.g. the name and author of the resooutether items are optional. Of
course a resource that is described in as much defaolsatble is the optimal outcome but if
some fields are optional the need for anonymity, compdawith data protection etc. is
accommodated and use (hopefully) promoted.

Conclusions

This paper has demonstrated that, drawing upon the exper@ne-Science, there is
potential to apply the concept of provenance te-8ocial Science context. A provenance
architecture/ model capable of supporting both quantitatimd qualitative data and
analytical/ interpretative methods is being developed whidh allow users to record
whatever they do: it is thus capable of accommodatingditfezent styles of quantitative and
gualitative research (at least in the EBPA contextyy rbe capable of furthering the
application of a mixed methods approach in the socialnsege becauseontextual
information demonstrates how useful combining differgqies of data can be, and it
facilitates the re-use of data. Encouraging socignsists to work with the ‘provenance
concept’ has the potential to support methodological riganot overall good research
practice because it will support and encourage reseaitichbesreflective and reflexive at all
stages of their research. However, challenges remaiow receptive will qualitative
researchers be to formally recording the analyticaérpretative process? How can the
trade-off between developing generic and widely applicablegmance architecture/ models
on the one hand or developing a range of provenanceeattine/ models tailored to specific
needs or specific types of research on the other t@encéed? The next stage for the
PolicyGrid team and collaborators is therefore to tlestprovenance model that has been
developed, a process which no doubt will answer some goesti@ raise more.
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