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The Concept of Paradata
Olle Skold

2.1 Introduction

Paradata belongs to a family of concepts — together with, for example, meta-
data and provenance data — that in different ways express the characteristics of,
and the relationships between, forms of information and information about
them. Metadata is a term that is often used to denote the informational
hierarchy of more complex forms of information (books, journals, datasets)
and higher-level or more general descriptions thereof (titles, creators, file
formats) (Mayernik, 2020). Paradata, drawing on the provisional definition
provided in Chapter 1, is information describing the practices and processes
involved in how forms of information are created, curated and used. This very
wide characterisation branches in multiple directions and can serve to illustrate
some of the complexity appended to the concept of paradata and how it has
been put to work in multiple domains of research and in service of a broad
range of objectives.

Paradata is at its core information that tells the user about how and possibly
why something, or a facet of something, emerges in the way that they do
(Andersson et al., 2025; Skold et al., 2022). This ‘something’ becoming
paradata might offer information about a great many things, but is commonly
made by humans, machines or humans and machines together. Paradata can be
information about how data and datasets were collected or aggregated
(Borjesson et al., 2022a), how a method of analysis was put to use (Huvila
et al., 2021b), or the automatically recorded information describing how a
piece of equipment carried out its task — like the digital camera embedding
camera settings and image metrics in photographs (Kreuter, 2013) or evidence
of Al processes (Franks, 2024). In addition to techniques of creation and use,
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12 The Concept of Paradata

paradata can explicate underpinning intellectual processes (choices, deliber-
ations, interpretations) and horizons (disciplinary perspectives and approaches,
theoretical resources) (Bentkowska-Kafel et al., 2012; Huvila and Skold,
2021). Paradata also, as stressed by InterPARES Trust AI’s (forthcoming; cf.
Chapter 3 of this volume and Franks, 2024) definition of the term, crucially
involves information about the persons involved in the documented data
procedures and not only the procedures themselves. There is no specific
informational scope associated with paradata, rather paradata can offer either
comprehensive and full-range information about the events and processes and
shape forms of information, or reflect the same chain of happenings in an
incomplete and fragmentary manner (Geiger and Ribes, 2011; Huvila et al.,
2023). There is little consensus regarding how to object-agnostically describe
paradata. Connecting to the same core theme of paradata being about the
factors impacting the creation or re-fashioning of the things being created or
re-fashioned, paradata is differently construed to be information about ‘pro-
cesses’ (Couper, 2000), ‘practices’ (Huvila et al., 2021a), ‘behaviours’ (Stieger
and Reips, 2010) ‘events’ (Sendelbah et al., 2016), ‘provenance’ (Dahlstrom
and Hansson, 2019), ‘traces’ (Huvila et al., 2023) or other expressions of
chained and to some extent coordinated action (see e.g., Huvila and Skold,
2021; Rosch, 2021).

The users and uses of the concept of paradata are just as intricate as its
empirical characteristics and frameworks. The notion of paradata is present in
many fields of research, including extensive use in survey research, archae-
ology, heritage research, and information studies. In these fields, paradata has
garnered both academic and professional interest by parties invested in how
paradata can be used, how it can be created and how it can be curated and
theorised. In relation to paradata making, it has been suggested that paradata
can be captured by structured approaches like workflows and conceptual
models (Borjesson et al., 2020; Post and Chassanoff, 2021; Siqueira and
Martins, 2022), reflective journals and other narrative means of documentation
(Matei and Hunter, 2021; Phillips and Smit, 2021), and video- and photo
documentation (Chrysanthi et al., 2016). Paradata use by reading, following
or otherwise tracing paradata is seen to facilitate a range of ends all differently
connected to paradata being informative about processes that shape scholarly
outputs — data, visualisations, conclusions etc. (e.g., Arshia et al., 2021; Fear
and Donaldson, 2012). Paradata can, for instance, push algorithmic account-
ability by facilitating the tracking of operations (Cameron et al., 2023; Davet
et al., 2023). It can also be used as an explorative device in grasping how and
where provenance is recorded in archival holdings, and how it can be mobilised
to underpin archival credibility and trustworthiness (Andresen, 2020). A key
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2.2 The Etymology of Paradata 13

paradata use case is cross-stakeholder data reuse, where paradata can be seen to
be a part of the core resources required to enable shared research data to be
purposefully put to work in support of research tasks other than those originally
intended when the data was collected or created by allowing insight into how
the data came into being, how it has been processed, and used (Borgman, 2012;
Faniel and Yakel, 2017).

This chapter seeks to delve into the concept of paradata and to offer the
tools required to link paradata’s notable complexity to broad usefulness.
As illustrated, paradata can be used as a conceptual explorative device to
interrogate how activities of the past intersect with present ends and means
via modes of documentation and recording across a wide variety of settings
(Reilly et al., 2021; Skold et al., 2022). Paradata can also be used to refer to
specific types of data that can be collected or consulted to find information
about processes of becoming (cf. Chapter 3), and to denote corresponding
methods of (para)data collection and use. Following Moore’s (2004) call to
investigate scholarly concepts by approaching them in both theory and aca-
demic practice, the present chapter will consider the conceptual dimensions of
paradata alongside its prominent empirical examples and scenarios of applica-
tion. In doing so the chapter will provide the groundwork for subsequent
exploration in this volume of how paradata can be be found and harnessed
in research documentation (Chapter 3), in methods for documenting and
generating (Chapter 4) and identifying (Chapter 5) paradata, and approaches
to managing paradata in data repository contexts (Chapter 6). The review of
paradata will be done by first investigating the etymology of the concept.
Then, paradata definitions in survey research, archaeology and heritage visu-
alisation research will be reviewed. Subsequently, the chapter will move on to
discuss metadata and provenance data, two key related terms that will be used
to discuss and further interrogate the concept of paradata. The chapter con-
cludes with a discussion of the concept of paradata drawing on the different
strands of analysis and exploration previously presented.

2.2 The Etymology of Paradata

The building blocks of the composite term paradata are para- and -data.
Delving into the etymology of these component words specifically as they
pertain to scholarship and research settings, it can be observed that data is
derived from the Latin word with the same spelling (plural of datum) signify-
ing ‘(thing[s]) given’ (Online Etymology Dictionary, 2024, no pagination).
The classical use of data denotes a premise of mathematical calculations
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14 The Concept of Paradata

(Online Etymology Dictionary, 2024). Current and colloquial uses of the term
include data being a collection, thematisation, or grouping of qualitative or
quantitative information (or datum) often in the framework of science, com-
puting and epistemology (Oxford English Dictionary, 2024). While seeing
widespread use in scholarship and ancillary fields as a prefix to designate a
broad range of activities, skill sets, tools and platforms as having to do with
data (data management, data literacy, data repositories), it is difficult to
precisely define data because of its epistemic variability (Borgman, 2012;
Gitelman, 2013). As shown in Chapter 3, where contextual and practice-led
approaches to understanding and identifying data and paradata are discussed
and put to work, it can be argued that data is something that ultimately emerges
(differently) depending on for what purposes it is being sought and by what
methods it is being read, created or curated. Chapter 3 also follows Hjgrland
(2018) in operationalising recorded data, that is, data manifested in such a way
that it can be interacted with, as documents and documentation — for instance:
datasets, scholarly papers and monographs, notes and correspondence.

Like ‘data-’, para- is a prefix that sees considerable academic and, to some
extent, everyday use. The para- prefix has both Latin and Greek roots and its
significance varies depending on which origin is being considered. Words like
parachute and parasol stem from the Latin prefix meaning ‘defense, protection
against; that which protects from’ (Online Etymology Dictionary, 2023). The
para- prefix in ‘paradata’ however relates more closely to the Greek proven-
ance, where it designates ‘alongside’ and ‘beyond’ as also seen in the concept
of ‘paratext’ (Genette and Maclean, 1991). The prefix has an array of other
meanings in Greek (cf. Online Etymology Dictionary, 2023), which might be a
part of the explanation of its wide and varied use in English. The Oxford
English Dictionary (2023) notes that the most general application of para- is to
form terms that are closely related to but distinct from the root word. More
specific applications exist in biology and the medical sciences, where the
prefix is used to express co-location, proximity, and dysfunction. The use of
para- to form words and terms in chemistry, which has been said to stem from
Berzelius’ work in the 1830s (Crosland, 1962 as cited in Oxford English
Dictionary, 2023), is notably close to what is manifested in paradata: There,
para- denotes substances that are varieties or modifications of the root sub-
stance and, for paradata most importantly, substances that have been produced
or occur alongside the root substance (Oxford English Dictionary, 2023; cf.
‘para-archives’ in Wall and Hale, 2021). This highlights a discussion con-
tinued in Chapters 3, 6, and 7 relating to paradata making: Paradata emerges in
related but varied ways — before (prospective paradata), during (in situ para-
data) or after (retrospective paradata) — to the enactment or creation of the data,
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process or practice that the paradata informs about. It is also interesting to note
that Efthymiou et al. (2015) stress that the meaning of para- in present-day
Greek, beyond locational and non-evaluative significances (including resem-
blances and parallelity), also has a presence in the semantic space of evaluation
of divergences and errors. This use of the para- prefix corresponds to a certain
segment of paradata scholarship use cases, most notably those in survey
research (see e.g., Kreuter, 2013, Nicolaas, 2011, and below).

Although the etymology of paradata and its component words is many times
more complex than is expressed here, it is possible to note that the data-
component can be considered to determine its basic significance of the term:
Paradata is, crucially, anchored in the semantic space of data and data-related
phenomena even though it may vary quite considerably across settings of use
what this data is and how it is manifested. The prefix para- on the other hand is
possibly the main operational force of the two composite parts of the concept
of paradata, expressing that paradata is data that has a close relationship to
another set of data in the sense of having epistemological utility, but existing
beyond and in parallel to it.

2.3 Paradata Definitions

As shown in the beginning of this chapter, paradata is a concept that has seen
diverse uses in a broad range of tasks, settings and disciplines; from research to
data management and data theorising. Even though paradata might not have
received as much attention in theoretical and empirical research as, for
example, data and metadata, there have been far-reaching attempts to define
paradata in several of the research studies preceding this volume (see e.g.,
Borjesson et al., 2020; Huvila et al., 2022; Skold et al., 2022), especially in
survey research, archaeology, and heritage visualisation research. These
research areas are linked in being interdisciplinary and by their relatively long
and established use of the concept of paradata, but they are also distinct in
many ways. Survey research and heritage visualisation research can be char-
acterised by being focused on the development, application and interpretation
of the range of methods that are the focus of the research area — for instance,
photogrammetry and other techniques to build visualisations (3D models,
maps) on the basis of heritage and archaeological data (e.g., Niccolucci
et al.,, 2013), and different kinds of survey methodologies (e.g., Edwards
et al., 2017; Kreuter, 2013). Archaeology is an academic discipline with a
long history that is hallmarked by a diverse array of sub-disciplines where data
types, methods of data collection, and modes of work and epistemic horizons,
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16 The Concept of Paradata

including data curation and use, vary to a notable degree (Huvila, 2014;
Khazraee, 2019). Descriptions of data-related practices and processes have
been produced in survey research, archaeology, and heritage visualisation
research using many other terms (see e.g., Huvila et al., 2021a) than paradata
and since before the notion emerged. The review of paradata below, however,
is based on literature that employs precisely the ‘paradata’ concept.

2.3.1 Paradata in Survey Research

There are indications that the earliest academic use of the concept of paradata
took place in survey research, although the roots of the concept and particu-
larly the data frame of mind it encapsulates are unclear — see for instance
Huvila (2012) referencing Adkins and Adkins (1989) as an early example of
paradata-related discussions of how to record past data processes in analogue
settings. While Lyberg (2009) has traced the origins of the term paradata even
further back to the 1920s, studies that seek to find a core paradata definition
commonly reference two papers by Couper from the turn of the millennium
(Couper, 1998 and 2000, the former as cited in Kreuter and Casas-Cordero,
2010). Working with the issue of how to improve the usability of computer-
assisted survey methods, Couper defines paradata as ‘auxiliary data describing
the [survey] process’ (Couper, 2000, p. 393). Paradata here is described as data
that can provide insight into the work of enacting surveys, manifesting for
instance in (para)data telling about the survey procedure (the no. of interviewer
calls per response, response rates, keystroke logs showing how the interviewer
managed the survey system) and the survey results (e.g., interview length per
average). Couper (2000) also suggests that useful paradata can trace data from
web surveys that would allow evaluation of different parameters that together
show how the respondents interacted with the survey website or tool.
Couper’s conceptualisation of paradata has seen widespread use both in
survey research (e.g., Nicolaas, 2011; Olson, 2013) and in other domains
(e.g., Huvila et al., 2021a; Reilly et al., 2021), and it has three key characteris-
tics that are recurrent in a large portion of academic paradata use cases. One
such characteristic is that paradata has an ‘auxiliary’ or supporting role in
relation to another dataset that is the principal outcome of the practices or
processes described by the paradata, like the survey results in Couper (2000).
Another characteristic is that paradata is quite intimately tied to the wide-
ranging documentation affordances of technology, where large amounts of
data of different granularities can be recorded that describes system interactions
almost in parallel to the interactions taking place. A third characteristic is the
multimodal temporality of paradata. Paradata is directed towards the past in the
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2.3 Paradata Definitions 17

sense that it informs about past events and processes. Paradata is, however, also
tied to the present and future in its strong utilitarian connotations — paradata is
sought because it informs about past events and processes in a way that
facilitates present or future actions, evaluations or interpretations in connection
to the main product or principal outcome that the paradata describes.

Subsequent survey methodology research has continued to develop the
concept of paradata and associated methodologies in several directions,
emphasising different facets of the concept and its applications and uses
(Nicolaas, 2011). One significant development is that paradata began to shift
into something not solely a ‘by-product’ (Kreuter and Casas-Cordero, 2010,
p- 2) of the survey process recorded by the survey software, but also as a type
of data collected using multiple means in service of a broader range of goals
and intentions. Beyond offering information about the processes underpinning
collected data, paradata was seen to be relevant for understanding missing data
and data not collected, like survey non-responses, and gauging respondent
interest and involvement in the survey instruments (Couper and Kreuter, 2013;
Olson, 2013). This more comprehensive definition of paradata further included
different types of qualitative data generated both by the data creators them-
selves and the technologies involved in the research work. Paradata became
inclusive of observations by the interviewers about, depending on the present
research objective, not only the survey process itself and how the respondent
approached answering questions, but also pertaining to the appearance of the
respondents and impressions and observations stemming from the broader
circumstances of the interview (e.g., state of the respondent’s domicile or
neighbourhood) (Durrant et al., 2011; Edwards et al., 2017). This type of
paradata, manifested commonly in field notes and audio recordings, could
include estimations of the respondents’ intellectual process, like the extent to
which they were certain about their answers and what, and if so how, docu-
mentation was consulted by the respondent when providing responses to
queries (Nicolaas, 2011).

The concept of paradata was also refined in how it connects to paradata use,
driven in part by technological innovation which provided additional and more
intricate approaches to creating paradata. For example, eye-tracking method-
ologies were implemented to record paradata of respondent-computer survey
interactions (West, 2011). As available trace paradata in computer-driven
survey systems began to increase qualitatively and diversify quantitatively,
procedures around how to interpret the resulting data developed. Stieger and
Reips (2010) and Sharma (2019) point to the many challenges involved in
knowing how log files from systems with different functions in the infrastruc-
tures underpinning digital survey systems can be used to capture respondent’s
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18 The Concept of Paradata

often dynamic and idiosyncratic modes of survey-response behaviours. Further
expanding the boundaries of the concept of paradata and its use in the survey
settings, there have also been calls to delve into existing datasets in search of
paradata that can usefully inform researchers about data-related processes. This
paradata, what is termed ‘retrospective paradata’ in Chapter 7, may originally
have been recorded for other purposes but can in the current contexts of use
provide valuable insights into past data procedures of data creation, curation,
and use (Edwards et al., 2017; cf. Borjesson et al., 2022a).

2.3.2 Paradata in Archaeology and Heritage
Visualisation Research

The concept of paradata as it emerges in both archaeology and heritage
visualisation research is somewhat similar across the two fields, although
differences exist. An important point of common reference is The London
Charter, a collection of six principles seeking to promote modes of work in
computer-driven visualisation efforts that ensures methodological robustness
and transparency, and also advance computer-based visualisations as a means
to manage and inquire into heritage and archaeological data (The London
Charter Organization, 2009b). Principle 4 in the charter outlines how visual-
isation methods and the resulting visualisations should be documented. Sub-
principle 4.6 is titled ‘Documentation of process (paradata)’ and reads as
follows:

Documentation of the evaluative, analytical, deductive, interpretative and creative
decisions made in the course of computer-based visualisation should be
disseminated in such a way that the relationship between research sources,
implicit knowledge, explicit reasoning, and visualization-based outcomes can be
understood. (The London Charter Organization, 2009a)

Writing about the processes and discussions leading up to the establishment of
The London Charter, Beacham et al. (2006) characterise the issue of documen-
tation as being among the most difficult challenges addressed in the charter.
The difficulties stemmed not principally from attaining a sufficient degree of
methodological transparency via documenting the steps and decision-making
involved in visualising heritage and archaeological data, but rather to greatly
varying methodological expectations rooted in the methodological traditions of
the many disciplines and fields of research that engaged in the production and
use of computer-based visualisations. Paradata was suggested by Denard (see
Denard, 2016) as a way of denoting descriptions of the mental and physical
activities involved in creating the visualisations, complemented by
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articulations of the intellectual context and implicit assumptions and prin-
ciples, that might serve to bridge methodological frameworks (Beacham
et al., 2006). Beacham (Beacham 2011, p. 51 see also Beacham et al., 2006)
stresses that paradata are descriptions of ‘intellectual capital’ being operation-
alised in the making of computer-based visualisations, further broadening the
scope of paradata to possibly include representations ranging from discrete
tasks and strategies of action to epistemic horizons.

The London Charter is widely referenced in archaeology and heritage
visualisation research discussing paradata (e.g., Huggett, 2012; Morgan and
Winters, 2015; Niccolucci et al., 2013), although it has been noted that
paradata in the archaeological context is not well defined (Huggett, 2020),
and that the principles of the charter require adaptation to the specific circum-
stances and objectives of archaeological heritage, as done in the Seville
Charter (Lopez-Menchero and Grande, 2011). Other and complementary con-
ceptualisations of paradata have been suggested that, for example, also high-
light that paradata should include descriptions of the evidence (literary sources,
image resources, archival data) involved in creating, curating and using arch-
aeological data and heritage visualisations beyond activities and decisions
(Barratt, 2016; D’Andrea and Fernie, 2013). Barratt (2016), referencing
Dell’Unto et al. (2013) further expands upon the concept of paradata by
categorising different types of evidence (testimonial sources, sources based
on current measurements and analyses) and intellectual processes (deduction,
comparison, hypotheses) that are useful to include when describing past
processes of scholarly work. Exploring paradata from a data management
perspective, Kansa et al. (2020; cf. InterPARES Trust Al, forthcoming) deter-
mine that information about the data authors and their areas of expertise and
training are paradata that can be employed to better understand the data or
scholarly product created. Kansa et al. (2020) also underline that it is important
to also think about paradata that is more closely associated with the data itself
to be of wider scope than the data and include, for example, sampling biases
and information about missing data (cf. Ullah, 2015) that can help explain why
the data appears in the way it does.

Paradata as it is defined and used in archaeology and heritage visualisation
research has several similarities to how paradata is approached in survey
research, but there are also other conceptual trajectories emerging. The char-
acterisation of paradata as an auxiliary data type vis-a-vis the ‘principal’ data
or visualisation scholarly outcomes remains, however, with a slight difference
in framing. The general understanding of scholarly work as it is represented in
this literature resembles a network of interacting research practices, method-
ologies and varying kinds of data and epistemic circumstances, where the
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20 The Concept of Paradata

specific relationships between these network components become important
due to how they impact each other and ultimately the nature of the scholarly
work as a whole (e.g., Denard, 2016; Richards-Rissetto and Landau, 2019).
Paradata, in reflecting how research is enacted and data is produced in practice,
emerges as a data type that encompasses a wide range of key elements and
their interplay (see Reilly et al., 2021), from qualitative paradata describing
how understanding and interpretation has happened (D’Andrea and Fernie,
2013) to operational trace data and data detailing machine settings (Reilly
et al., 2021). While the concept of paradata remains closely associated with
technology and technology’s capacity to record representations of how it is
used and calibrated (Niccolucci et al., 2010), it is in archaeology and heritage
visualisation research to a notably higher degree associated with descriptions
of the practices and processes engaged in by the makers of scholarly data and
their epistemic attributes. Here, the principal paradata stakeholder group is
made up of researchers or other parties seeking to gain insight into data
processes by consulting paradata representing the original setting of data
creation in a broad-spectrum way, while paradata in survey research com-
monly reflects the activities of the respondent stakeholder group and how they
impact the survey data outputs (Ballin et al., 2006; Nicolaas, 2011).

2.4 Paradata’s Conceptual Siblings

There are many concepts that relate to paradata. Among these concepts,
metadata and provenance — or provenance data — are arguably most closely
connected to paradata in terms of conceptual significance and how they are
used in research practice. Metadata, provenance data, and paradata are all
concepts that signify ‘data about data’ in both different and related ways.
A working definition of metadata is that it is data about data in the sense that
metadata describes data, for example titles, author names and information
about standards and tools used in organising and processing the data
(Pomerantz, 2015). Provenance data is also data about data, signifying instead
data providing information about the actors, activities and resources that have
been involved in shaping and maintaining the data (Lemieux, 2016). The close
semantic links between metadata and provenance data, and between these
terms and paradata, is reflected in their intertwined and diverse uses.
As observed by Mudge (2016), metadata and provenance data are frequently
used interchangeably in scholarly settings. It is also not uncommon to see the
term ‘provenance metadata’ denoting provenance data (see e.g., Doerr et al.,
2016; Reilly et al., 2021) or paradata (Gant and Reilly, 2018). Dahlstrom and

Downloaded from https://www.cambridge.org/core. IP address: 13.201.136.108, on 12 Oct 2025 at 05:38:51, subject to the Cambridge Core terms of
use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/9781009366564.003


https://www.cambridge.org/core/terms
https://doi.org/10.1017/9781009366564.003
https://www.cambridge.org/core

2.4 Paradata’s Conceptual Siblings 21

Hansson (2019, p. 6) write that paradata is ‘an interesting form of metadata’
that is connected to digital provenance while Beacham (2011, p. 49) likens
paradata with ‘contextual metadata’, noting, however, slight differences in
emphasis between the terms. The term ‘provenance paradata’ is, for instance,
used in Chapter 6 of this volume and in Borjesson et al. (2022b, no pagin-
ation). The closeness between paradata and provenance data is also repeatedly
underlined in the literature (see e.g., D’Andrea and Fernie, 2013; Huggett,
2012; Niccolucci et al., 2013).

Below, metadata and provenance will be explored definitionally and by
delving into prominent use cases in a series of domains including e-science,
computer science, archival studies, archaeology, heritage visualisation
research and the information disciplines. Particular interest is given to how
the terms connect to each other and, crucially, how they can also offer a useful
window into the concept of paradata.

2.4.1 Metadata

The term ‘metadata’ is said to have originated in the 1960s within the field of
computer science (Furner, 2020) and has since gained widespread recognition,
being utilised in numerous and varied contexts. Metadata is firmly established
in the LAM (libraries, archives, museums) sector and associated disciplines
(information studies, archival studies, museum studies), where it principally
refers to the resources used to describe the attributes of physical and digital
collections and holdings so their items can be made searchable, findable, and
possible to use and manage and preserve (Mayernik, 2020; Ronzino et al.,
2012). Gilliland (2008) and Pomerantz (2015) argue, however, that metadata in
actuality predates the coining of the term, and that its manifestations have been
in existence since the earliest attempts at organising information. The increas-
ing pervasiveness of digital technology in all domains of leisure and labour has
been a driver in metadata becoming a colloquial term and a ubiquitous and
impactful phenomenon, indispensable in the operation and handling of digital
data and digital communications, including social media and other digital
platforms and infrastructures (Pomerantz, 2015; Zeng and Qin, 2016).

The literature offers several conceptualisations of metadata that illustrate the
purposes that metadata is envisioned to fulfil. Metadata’s fundamental function
is to in varying ways enrich the form or forms of information it is appended to
by facilitating a range of actions. Some of these actions have to do with
knowledge organisation and the work of ordering and describing items, data,
books and records according to certain principles and systems that support
information search (Mayernik, 2020) and required administrative and
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managerial tasks (Kalova, 2020; Tompkins et al., 2021), including repository
storage and long-term preservation (Day, 2002). Metadata also enables both
reuse, that is, use by a party external to an item’s context of creation) and use
of the item described by offering insight into its features and attributes
(Gilliland, 2008) and relationships to related items (Force and Smith, 2021).
Metadata supports the usability and reusability of forms of information by
being a resource that users can employ to validate and contextualise the items,
and as evidence in efforts to determine their authenticity, integrity and trust-
worthiness (Tennis, 2008). Conversely, metadata is also an essential tool in the
successful sharing of data, documentation and other forms of information
(Chao, 2014). Metadata is, however, no silver bullet in facilitating sharing
and reuse. It is necessary that the metadata shared is the metadata needed by
the stakeholders set to reuse what is shared (Kim, 2021), and there might be
infrastructural and epistemic challenges that impact their ability to apply the
metadata (Hansson and Dahlgren, 2021).

Instances and Definitions of Metadata

The literature shows that there are many types of metadata across the diverse
domains where it is used. Further, while there are many metadata standards
available, metadata is often differently standardised and defined in the contexts
of its use (Furner, 2020). In more domain-agnostic writings about metadata,
commonly mentioned metadata types are administrative metadata (for man-
aging information), descriptive metadata (for making information findable and
identifiable), technical metadata (for managing the systems underpinning
information search and repositories), and paradata- and provenance-like use
metadata (for describing the use and use-limitations of information) (Gilliland,
2008; Mayernik, 2020; Zeng and Qin, 2016). Metadata types and their naming
also vary between applications. For example, projects invested in online
interactions can use social metadata describing comments and ratios of posi-
tive and negative ratings (Drachsler et al., 2012), while archival metadata
applications can include metadata typologies including records creation, record
keeping and preservation (Tennis, 2008).

Metadata definitions are similarly diverse and can be found in an array of
standards (see Furner, 2020 for an overview of metadata standards), charters,
glossaries and scholarly outputs. Zeng and Qin (2016, p. 11) identify the most
basic metadata definitions in use as ‘information about information’ or ‘data
about data’. Pomerantz (2015, p. 26) remains on a similar level of abstraction,
and ties into what is akin to a sociomaterial understanding of information,
where information is something that emerges out of human practices rather
than being simply encoded into informative objects (see Chapter 3 for a
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discussion of the sociomateriality of information, documentation and data), by
positing that metadata is ‘a potentially informative object that describes
another potentially informative object’. Gilliland (2008, no pagination) offers
an alternate approach to describing metadata by conceptualising it as poten-
tially everything that can be said about different forms of information, while
saying that metadata should reflect the content, context and structure of the
item it describes. Other definitions point to metadata having more specific
characteristics. Greenberg (2003) and Smiraglia (2005) propose that metadata
is structured and Zeng and Qin (2016) underline that metadata in addition to
being structured also is encoded, that is, in some way involved in a system of
description. Tennis (2008) says that metadata is readable by humans and
machines, and that it is always artificial and derived on the basis of an analysis
of the forms of information being described. Some definitions furthermore tie
metadata to certain purposes. Mayernik (2020) understands metadata as some-
thing that is always intended to help solve an issue or to be otherwise useful.
Greenberg (2003, p. 1876) writes that metadata is supposed to facilitate
‘functions’ tied to the item in focus of the metadata descriptions. Smiraglia
(2005) stresses that metadata should underpin information retrieval, and Zeng
and Qin (2016) regard metadata as resources holistically supporting inter-
actions with different forms of information, from identification to evaluation,
use, preservation and management.

2.4.2 Provenance and Provenance Data

Like metadata, the concept of provenance is employed in an extensive array of
domains and contexts — from computer science to archival science and beyond.
Its modes of use and the connotations it carries, including the significance of
provenance and the utilities of provenance data, also varies. Provenance has
strong connections to the archival field, where it is operationalised in, among
other things, the principle of provenance. The principle of provenance is a key
tenet of archival theory that describes how archival holdings should be organ-
ised by keeping the records from one record creator together and separate from
records from other record creators, in this way preserving the meaning and
context of the records (Michetti, 2016; Sweeney, 2008). Provenance also sees
use in other fields and disciplines concerned with tracking and documenting
data trajectories, and using information about past interactions with forms of
information (again, data, records, books, manuscripts) to further present ana-
Iytical or interpretative efforts (see e.g., Lemieux, 2016). Provenance is an
important term in the field of computer science, in particular in scholarly efforts
to better model and describe data workflows and the management of scientific
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data (Curcin, 2017; Doerr and Theodoridou, 2011). Additional examples of
settings where provenance and provenance data is a concern includes archae-
ology (Huggett, 2012), information studies (Fear and Donaldson, 2012),
museum studies (White, 2017), geology and palacontology (Reilly et al.,
2021), and art history and cinema studies (Bernardi et al., 2021).

While being used in many settings for a range of purposes, provenance data
is broadly conceptualised as a resource principally for making visible how
forms of information travel between stakeholders and repositories, and to
describe the impacts that these travel pathways have had on the forms of
information themselves (Gehani et al., 2021; Lemieux, 2016; MacNeil,
2008). The literature shows that the information about the ‘histories’ of
different forms of information provided by provenance data is understood to
be useful for a range of more specific reasons. In settings of use more closely
affiliated with the data-centric understandings of the concept, provenance data
is seen to facilitate examinations of different kinds, including data audits and
validations (Davidson and Freire, 2008). Curcin (2017) and Ludéscher (2016)
outline how provenance data also can be used to assess results and outcomes
by facilitating replicability and reproducibility of data tasks and processes,
including both analytic and data management operations. Provenance in the
data sciences commonly represent very fine-grained representations of data
interactions. Provenance graphs and other provenance accounts can provide
detailed insight into the discrete steps involved in data creation, curation and
use (Davidson and Freire, 2008; Doerr and Theodoridou, 2011).

The use of provenance in disciplines and contexts more aligned with the
archival discourse shows many similarities, but also some differences in
emphasis and in how the provenance data is manifested. Similarities include
using provenance data to drive data exploration (Davidson and Freire, 2008)
and the determination of authenticity and other qualities, including accuracy
and relevance (Fear and Donaldson, 2012; cf. Davet et al., 2023). Provenance
data is also used to better understand the origins of the data or record at hand,
inclusive of both actors involved and the broader contexts in which the mater-
ials emerged or were created (Buchanan, 2016; Michetti, 2016), together with
impactful epistemic and theoretical circumstances (Huggett, 2012). However,
provenance data in the archival setting less often pertains to the objects or
records it describes on the item-level, instead existing predominantly at the
collection-level. This makes it difficult, often impossible, to base estimations of
authenticity and trustworthiness on detailed documentation of data interactions.
Instead, an important function of provenance data is to show chains of custody
and ownership that can be used to assess relevance and task-related value
(Lemieux, 2016). It is also often highlighted that provenance data underpins
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all basic categories of archival work and functionality (arrangement, descrip-
tion, acquisition, retrieval, appraisal, Lemieux, 2016; Michetti, 2016; Sweeney,
2008), including preservation (Li and Sugimoto, 2014).

Instances and Definitions of Provenance Data

Instances of provenance data discussed in the literature mirror the diverse
applications of the concept across its domains of use. There is, for example,
data provenance (Asuncion, 2013), archival provenance (Bearman and Lytle,
1985), network provenance (Gehani et al, 2021), digital provenance
(Dahlstrom and Hansson, 2019), and many other types of provenance used
to describe the custody trajectories and modes of creation and use of the forms
of information they relate to, including provenance detailing field-agnostic
occurrences like processes (Cuevas-Vincenttin et al., 2016) and events (Doerr
and Theodoridou, 2011). The W3C Working Group (2013) identifies three
types of provenance in their PROV Data Model: provenance tied to the agents
(people, organisations) involved in creating or manipulating forms of infor-
mation; provenance tied to the forms of information themselves, describing
their origins and connections to other items; and provenance tied to the
processes of creating the forms of information. This categorisation connects
to the where-provenance, why-provenance, and how-provenance discussed by
Huggett (2012), which contains provenance reporting modes of creation (how)
and origins of the data or items (where), but to greater extent emphasises the
reasons for creating the data and the underpinning choices and deliberations
(why). CRMdig, a data model for scientific observations, additionally contains
what-provenance and when-provenance, offering information about resources
and tools involved in the events described and temporal details respectively
(Doerr and Theodoridou, 2011). There are also provenance typologies that are
organised wholly on a temporal basis (see Cuevas-Vincenttin et al., 2016;
Davidson and Freire, 2008; Ludischer, 2016). Prospective provenance is used
in both the archival and computer science domains. Common examples
include ‘records management plans’ in the former field and ‘workflows’ in
the latter. Prospective provenance is documentation that covers the workflows
and procedures involved in creating information. Retrospective provenance,
on the other hand, describes how forms of information have been created,
comprising — like prospective provenance — of data inputs and other resources
and tools employed in their creation.

Definitions of provenance data abound, but share many of the same elem-
ents. Sweeney (2008, p. 193) observes that a recurring common denominator is
that provenance is information that describes ‘the origins of an information-
bearing entity or artifact’. Beyond this point, definitions diverge depending on
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the field. In archival settings, many definitions stress that provenance data ties
the record to the individuals or organisations who during the course of their
activities created or modified it (see e.g, the archival ISAD(G) standard,
International Council on Archives, 2000), sometimes covering also the specific
organisational functions or processes involved in shaping or making the record
(Lemieux, 2016, see also Sundberg, 2013). Some definitions limit the chron-
ology of relevance for provenance data to the activities prior to inclusion into
the holdings of an archive or records centre (International Council on
Archives, 2004), while others include custodial and post-custodial provenance
(Cook, 1993). Information about the chain of custody and ownership is,
however, ubiquitous in the archival understanding of provenance (Lemieux,
2016; Michetti, 2016; Sweeney, 2008).

Definitions of provenance in more data-centred domains commonly stress that
the data interactions detailed in the provenance data can be carried out by both
human and technological actors (Missier, 2017) — as do several archival defin-
itions, see for instance MacNeil, 2008 — and can have a notably comprehensive
scope. The PROV Data Model defines provenance as ‘descriptions of the entities
and activities involved in producing and delivering or otherwise influencing a
given object’ (W3C Working Group, 2013, no pagination). Provenance defin-
itions in the computer science domain often include accounts of data inputs or
other resources employed (see e.g., Davidson and Freire, 2008), and very
detailed descriptions of how the object has been modified and transformed
(see e.g., Gehani et al., 2021 and W3C Working Group, 2013) intending to
allow for the tracing connections between ‘raw’ data and products based on
analysis of this data (Davidson and Freire, 2008; Pinheiro et al., 2013).

It can be noted that discussions of how to involve Al applications in archives
management and the use of archives for scholarly or other purposes seem to
indicate a possible intermingling of different archives- and computer science-
based understandings of provenance and provenance data. At times, however,
‘paradata’ is used to describe the information that can be used to audit Al
functions and interactions within the archival framework (see e.g., Davet et al.,
2023; Franks, 2024; InterPARES Trust Al, forthcoming), possibly to distin-
guish this particular instance of process information from conventional archival
provenance — a further indication of the (sometimes) closeness of the terms.

2.5 Discussion

The goal of this chapter was to examine the concept of paradata. The examin-
ation was done on the basis of a review of the etymology of the concept, and
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analyses of how paradata is defined and put to use in research practice in
survey research and heritage visualisation research, two domains where para-
data is a comparably established notion. Metadata and provenance data, two of
paradata’s closest conceptual siblings, were also reviewed alongside examples
of relevant use cases so as to provide additional perspectives on the concept of
paradata and how it can be understood.

It remains difficult, however, to arrive at an exhaustive description of the
concept of paradata. This is not due to a lack of definitional options.
Numerous studies have observed that there are many definitions of paradata
discussed in multiple fields of study (Reilly et al., 2021), although none of
them are in widespread use (e.g., Kreuter and Casas-Cordero, 2010; Nicolaas,
2011; Olson, 2013). Instead, the chapter indicates that there are several
complexities at play that make it challenging to explain the concept. One
major complexity is that while concepts always can be approached and
analysed as such, they are also to some extent inextricably tied to practice
(Moore, 2004). This means that any discussion of conceptual significance or
definitions are tied to modes of doing and thinking in a particular professional
arena or scholarly discipline, regulated by both specific practical circum-
stances and epistemic frameworks. As will be discussed further on, it is not
certain if this heterogeneous array of paradata applications and meanings is a
hindrance for grasping and putting the concept to use, or a resource that can
be drawn on for the same purposes.

The second major complexity that makes it difficult to arrive at a precise
rendering of the concept of paradata is that it co-exists with metadata and
provenance in a complicated conceptual space, where the connections and
boundaries between the concepts are blurred and shifting according to per-
spective. The complexities underpinning the difficulties of arriving at an
encompassing and clear description of paradata also interconnect. This is
visible in the many instances in the literature, where paradata is discussed as
an instance of provenance data (Niccolucci et al., 2013) or metadata
(Dahlstrom and Hansson, 2019), and many other intersections of the concepts
are present (see e.g., Beacham, 2011; Huggett, 2012; Reilly et al., 2021).

2.5.1 Encompassing Paradata, Provenance
Data and Metadata

The challenges of encompassing paradata notwithstanding, this chapter has
shown that the concept has several core characteristics and also key corres-
pondences to metadata and provenance data. General features of all three
concepts are that they — like data and documentation, see Chapter 3 — exist
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through and in relation to conditions that are both social and material in nature,
consisting of, to different extents, field-specific and field-overarching elements
of scholarly practice, tools and systems, and epistemic frameworks. Paradata,
provenance data and metadata are thus used and produced by both human and
non-human actors by automatic or manual means, and they are, to a large
extent, system-dependent in the sense that access, management and storage
extensively relies on the purposeful functioning of supporting information
systems (Force and Smith, 2021; Hansson and Dahlgren, 2021; Kim, 2021).

The literature also shows that all three data types can be represented ‘in’
data files and other forms of information, or exist in resources that are distinct
from them — like metadata schemas or method descriptions in associated
publications (De Oliveira et al., 2015; Pomerantz, 2015). Also, the discussed
data types emerge in different forms and in different places: They can be
highly structured (found in standards, data models) but also unstructured
(present in datasets, work logs or notes) and comprise narrative or trace
data. In terms of their temporal orientation, the concepts can be prescriptive
and determine what paradata, provenance data or metadata should be docu-
mented when carrying out a certain task or process. They can also be
retrospective and be used to discern and describe data interactions that are
in the past or prospective and focused on speculating or stipulating future
activities (Chapter 7; Cuevas-Vincenttin et al., 2016; Davidson and Freire,
2008; Ludischer, 2016). Finally, paradata, provenance data and metadata are
‘meta’ concepts (cf. Schenk et al., 2009) in that they express the relationships
and attributes of forms of information and other data or descriptive resources
related to these items.

The relationship between paradata, provenance data and metadata on one
hand and the forms of information that they describe on the other, is arguably —
at least from a conceptual perspective — both their main designator and
possibly their lowest common denominator. This chapter shows that the
differences between the concepts are notable. The use cases of paradata,
provenance data and metadata reviewed above support some observations
about the relationship between the concepts as they manifest in research
practice. A general dissimilarity between metadata and paradata and proven-
ance data is that the former term describes the attributes of forms of infor-
mation, while the latter two terms describe their histories of creation, curation,
use and custody. In situations where the concepts are not considered to be
distinct, metadata is most commonly attributed the highest order of abstraction.
In these instances, provenance data (da Cruz et al., 2011; Curcin, 2017; Malik
et al., 2010) and paradata (Dahlstrom and Hansson, 2019; Niccolucci et al.,
2013; Pomerantz, 2015) are organised as metadata sub-types.
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This is the only observable hierarchical relationship between the concepts.
Paradata and provenance data are at times posited as alternatives to each other
(Huggett, 2012), but several authors consider the concepts to be distinct, albeit
closely related. The principal difference between paradata and provenance in
these cases is that provenance has a stronger emphasis on the technical
circumstances of data interactions. Paradata is instead seen to highlight the
activities, processes and frameworks involved in interpreting and understand-
ing data (D’Andrea and Fernie, 2013; Reilly et al., 2021).

The conceptual relationships most frequently discussed in the reviewed
literature are those between metadata and paradata, and metadata and proven-
ance data. Li and Sugimoto (2014) also suggest that metadata creation and
description should be considered from the viewpoint of provenance, and that it
would be valuable to record and keep. Reilly et al. (2021, p. 458) contrasts
metadata, described as ‘generally uncontentious static properties of data’, to
the more heterogeneous collection of data inputs and byproducts, scholarly
activities and interpretative resources captured as paradata.

Studies in survey research show fairly uniform distinctions between para-
data and metadata. Metadata is exemplified as providing information about
survey-supporting elements, for example, questionnaires, sample designs,
settings and configurations, and the web browsers and operating systems used
(Barratt, 2016; Olson, 2013; Stieger and Reips, 2010). This is in contrast to
paradata, which describes both how the surveys have been interacted with
(scrolls, clicks, typing, call records) and the intellectual work involved in
enacting the survey study (Barratt, 2016; Stieger and Reips, 2010). It is
interesting to note that the relatively homogenous characterisation of paradata
in survey research stands somewhat in contrast to approaches in other fields,
where paradata is understood to encompass also the machinery, infrastructures,
and tools involved in data creation, curation and use alongside information
about their configurations (Huvila, 2022; Kreuter, 2013).

2.5.2 The Concept of Paradata

In conclusion, the concept of paradata as discussed in the literature is diverse.
This chapter has shown that paradata encompasses a range of meanings and
definitions. It is also conceptualised as being useful in relation to a various set
of purposes and intents. Paradata’s empirical referents — that is, the standards,
data models and data or process descriptions that exemplify and instantiate
it — are plentiful and assorted. Paradata is connected in close and complex
ways to metadata and provenance data, and while some general observations
can be made about how the concepts and their modes of use differ and are
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alike, it is difficult to draw any definitive boundaries between them. This does
not mean, however, that there are not any purposeful approaches available
that can be used to grasp the concept of paradata and to discern its possible
implementations.

One approach is to consider paradata in a more abstract way. From this
perspective, it is possible to determine that paradata is a concept that can be
used to examine any information or data phenomenon in any work or leisure
setting, although it has been most prominently used to examine scholarly
settings and scholarly data in survey research, heritage visualisation research
and information studies. Paradata is data about the full range of activities,
resources and epistemic frameworks involved in creating, managing and
using scholarly data. It can emerge in any form or format, and be created
intentionally or as a secondary outcome of scholarly data interactions and
processes. Paradata is useful for gaining insight into past data trajectories,
processes and events. Purposeful paradata can facilitate a wide range of data
management and reuse scenarios, and is an asset in examining data when
assessing its relevance, reliability, accuracy, scope and content. From a more
abstracted perspective, paradata differs from metadata in that it describes data
processes, and metadata describes data. Paradata and provenance data are
more alike in that both concepts are broadly concerned with the origins and
processing histories of data, but provenance data is more strongly situated in
the settings of archives, archaeology, art history and computer science which,
as we have seen above, impacts what the data looks like, and how it is created
and used.

Another approach is to consider paradata in a more tangible way, which also
introduces significantly more changeability to the concept. In this sense,
paradata emerges as a concept that is differently defined and applied across
research settings and disciplines. In survey research, paradata showcases well-
regimented expressions and modelings of past data trajectories and interactions
that are akin to the computer science workflow-provenance research and
standard-driven metadata descriptions. In other domains, paradata is a notably
more fluid concept used as an exploratory and interpretative device (see e.g.,
Borjesson et al., 2022a; Reilly et al., 2021). Similarly to commonplace fram-
ings of metadata (see e.g., Mayernik, 2020; Tennis, 2008), paradata is in some
settings data that is always created to function precisely as paradata. In other
settings, it — like provenance data — is a ‘by-product’ of the activities of
individuals, groups or institutions. Paradata also stands in other, more complex
relationships to provenance data and metadata, and the intersections and
similarities between the concepts are many. The significance of paradata
and how it relates to metadata or provenance data has to be determined on a
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case-by-case basis, although there are some general patterns to how the
concepts are employed together, as previously discussed in this chapter.

The way of thinking about paradata in a more tangible sense also points to
paradata challenges that are important to discuss. In this view, both the
definitional and the use case facets of paradata are understood to be bound to
the practices and regimens of their setting of application. That being said, data
like paradata always travel across several settings of application, where prac-
tices may contrast or clash (Brown and Duguid, 1996; Star and Griesemer,
1989). In relation to paradata, this might mean that there are gaps between the
understandings and conceptualisations of paradata that risk causing paradata
use becoming difficult. Such gaps can manifest also in varying levels of
compatibility in information system design and data ontologies with particular
paradata-related tasks, purposes and understandings. Examples include
research communities with more or less matched comprehensions of paradata,
and data models that render paradata in ways that do not match what is
required for success in a particular use case (cf. Hansson and Dahlgren,
2021; Kim, 2021; Mayernik, 2011).

Related to this point are a range of often-present insufficiencies connected to
the concept of paradata. One insufficiency is that paradata never is a ‘reality-
checking’ implementation (Beacham, 2011, p. 51). No amount of paradata or
combination of paradata can give complete access to data-interaction histories,
and the work of, for example, reusing data is surely facilitated by paradata, but
never fully driven and accomplished by paradata. Tasks involving the use of
paradata to achieve some aim or result must always be supplemented also by
other non-paradata resources and efforts.

Another insufficiency is that paradata itself is a data type that requires
interpretation and sufficient interpretative conditions. This could be taken to
mean that, theoretically, there would be reason to to supplement the paradata
with additional paradata describing how and why it was created and docu-
mented (cf. Gant and Reilly, 2018; Huggett, 2020; Li and Sugimoto, 2014).
This ‘paradox ... of potentially infinite regression’ (Huggett, 2020, p. 3) must,
again, be considered in relation to practice where case-specific objectives and
requirements of use, together with available resources to harness or create
paradata, will be the actual factors limiting and shaping what interactions with
paradata are relevant and possible.

The many definitions of and approaches to paradata are, in some respects, an
obstacle for grasping and employing the concept. Equally, from a different
viewpoint, it might not be considered desirable to lessen the complexities
associated with paradata. As discussed later in this volume in Chapters 4-6,
standards and other meta-framing attempts can be useful, but so also can the
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diversity of meanings and approaches to using paradata for various ends and
means throughout paradata’s many fields and scenarios of use. As observed by
Furner (2020) in his discussion of the wealth of available metadata standards, it
is important that connectivities exist between communities of concept use.
Such connectivities can be built on the basis of clear and well-documented
applications of the concept that make visible connections and disconnects
across different scenarios of its application, as has been attempted in this
chapter and which this volume pursues further in the following chapters.
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