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Abstract:

Information derived from geospatial sources are used in decision-making in various sectors such as in
defence (Franklin et al. 2013; Roy et al. 2017), in government (Harding 2006; Sutanta et al. 2016; Scott
and Rajabifard 2017) and in non-government organisations (Crooks and Wise 2013; Quill 2018).
However, decision-makers do not always have an easy way to decide whether to make use of the
given information in their decisions — and if so, how much can they rely on them. A factor that may
influence reliance on information for decision-making is well-documented provenance* of the
information (Ma et al. 2014). Provenance is defined as the “information about entities, activities, and
people involved in producing a piece of data or thing, which can be used to form assessments about
its quality, reliability or trustworthiness” (W3C 2010). It is frequently referred to as lineage, pedigree,
parentage, genealogy and filiation (Buneman et al. 2001; Simmhan et al. 2005). There is thus a specific
interest in whether presenting important factors of provenance alongside the delivered information,
can assist decision-makers to be able to make informed decisions. This abstract presents the
preliminary results of an investigation into this aspect of provenance®.

A core challenge in evidence-based decision-making is to prevent information overload. It is thus
important to find out what provenance factors are required, providing the decision-makers only with
sufficient context without over-burdening them with excessive details. The first step of any approach
to tackle this challenge includes developing a better understanding of related concepts — what is
provenance, and what are the current factors suggested as being an important component of
provenance. Research shows that data quality and metadata factors are of high importance to make
provenance information more useful. This in turn leads to the development of a theoretical framework
to underpin work on identifying which data quality and metadata factors are potentially relevant to
decision-makers interested in the provenance of their data.

The analysis of the related concepts indicates that although provenance does not entirely correspond
to metadata, these concepts (provenance and metadata) are usually linked (W3C 2010). Provenance
is often described as the process to detect the lineage and the derivation of data (Alkhalil and
Ramadan 2017). Yue et al. (2011) state that lineage and provenance often overlap, with both being
used to describe the same information. Provenance also evaluates the data quality and reproduces
processes (Simmhan et al. 2005; Moreau and Foster 2006; Chen et al. 2014; Closa et al. 2017).
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4 Provenance information can answer to questions such as who created the information, when it was created, why
it was created, when it was updated, who own the information.
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Interoperability of diverse environments thus can be increased (W3C 2013). The level of detail
described in provenance can determine how much quality can be assessed (Simmhan et al. 2005).
Provenance can also identify relationships between different objects, trace them back, providing
thereby the big image of a situation (Chen et al. 2014). Therefore, it can help a user to assess fitness
for purpose for a specific application, by providing a description of the origin of the data as well as the
processes implemented to bring data in the current form (Closa et al. 2017).

However, much of the work cited above relates to a producer centric view of provenance. To develop
a more user-centric view of the problem —and address issues relating to information overload due to
the complexity of current standards, interviews have then been conducted to further understand the
decision-maker perspective on this challenge as well as their actual needs. For these semi-structured
interviews, participants are selected from various sectors amongst the geospatial network of the
research study. The selected stakeholders represent a wide range of sectors of decision-makers,
making use of geospatial information products (geospatial decision-makers). Each interview was
around 40 minutes long and covered topics including geospatial information, metadata and
presentation techniques.

Once the interviews were transcribed, thematic analysis was selected as a user-friendly method of
qualitative data analysis (Braun and Clarke 2012). This involves a six-phase approach (proposed by
Braun and Clarke, 2012), including code generation and theme identification. The outputs of the
analysis are examined in the NVIVO software, which supports the annotation and coding of qualitative
data and presented through reports as well as scatter diagrams and other graphical representations.
Preliminary findings include a set of factors identified as important, several suggestions to present
them through provenance and additional challenges that can influence decision-makers’ trust.

These preliminary results highlight the importance of taking into account the decision-makers’ needs
when presenting provenance information and will help develop a focus on the important factors that
should be presented as provenance accompanying the received information. Based on this results,
online surveys will be distributed to a larger number of participants that is not possible to participate
in the interview study, providing immediate data validation and faster response rates (Sue and Ritter
2012; Diaz De Rada and Dominguez-Alvarez 2014). This information - i.e. the usefulness of the
provenance information for information derived from geospatial information — will thus form part of
an enhanced provenance framework, with the next stages of the work focussing on usability and trust.
A number of low and high-fidelity prototypes will be then developed to present provenance
information according to the decision-makers’ preferences. The developed prototypes will be also
evaluated through usability tests where the stakeholders will have to interact with several tasks, trying
to assess if the provenance information is presented in a usable way as well as if their trust level is
increased.
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