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Abstract— Projects offer learning opportunities and digital
data that can be analyzed through a multitude of theoretical
lenses. They are key vehicles for economic and social action, and
they are also a primary source of innovation, research, and
organizational change. This research involves a survey of digital
assets available through a project; specifically, it identifies
sources of data that can be used for practicing data-driven,
context-specific project management, or for project-based
academic research. It identified four categories of data sources —
communications, reports/records, model representations, and
computer systems -- and 51 digital assets. The list of digital assets
can be inputs in the creation of project artifacts and sources for
monitoring and controlling project activities and for sense-
making in retrospectives or lessons learned. Moreover, this
categorization is useful for decision support and artificial
intelligence systems model development that requires real-world
data.

1. INTRODUCTION

ROJECTS offer rich environments for conducting re-

search and learning [1, 2] and for practicing data-
driven, context-specific project management [3]. They are
a key vehicle for economic and social action, and a primary
source of innovation, research, and organizational change
[4, 5, 6]. They can involve budgets larger than the gross
domestic product of a small nation and resources greater
than the organizations participating in them [1].

The scale, complexity, uncertainty, and geographic dis-
tributions of projects are some of the factors that make pro-
jects interesting for analysis through a multitude of theo-
retical lenses [6]. Projects can be explained and studied us-
ing philosophical underpinnings such as the Newtonian
understanding of time, space and activity, through the pro-
ject archetypes such as project-based organizations, pro-
ject-supported organizations, or project networks, or
through the investigation of the changes in project pro-
cesses or actors [4, 5, 6].

The variety and richness that make projects interesting
to study, however, can make them a challenge to efficiently
manage. First, there are more than 108 well-known pro-
ject-specific tools and techniques available to manage pro-
ject. Besner and Hobbs [7] determined engineering and
construction projects are typically large and well-defined
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for external customers whereas software development pro-
jects are relatively small and simple. However, since cost
overruns occur in all types of projects, a project that is
well-defined is not necessarily efficiently managed [8].
Second, the broad selection of tools demonstrates the mul-
titude of factors managers must consider to plan, monitor,
and control projects. Third, although collecting lessons-
learned and implementing improvement processes are cen-
tral concepts in project management standards [9, 10, 11],
the learnings rarely happen or do not deliver the intended
results [12]. Finally, the administration of projects is mov-
ing away from documents to managing task infrastructure
through digital information [13].

Researchers have begun to argue that real-time project
data should be used in stakeholder engagement [14], per-
formance management [3, 15, 16], monitoring and control-
ling [17], and policy setting. These approaches support
project management, moving from individual human-
based decisions to expert decisions to utilizing artificial in-
telligence. For example, Snider, Gopsill, Jones, Emanuel
and Hicks [3] argue that project performance should be
evaluated based on an analysis of the data artifacts pro-
duced from everyday project activities rather than relying
on managerial understanding. Nemati, Todd and Brown
[18] explain that project estimation is suitable for an artifi-
cial neural network given the numerous potential project
configurations. Willems and Vanhoucke [17] found artifi-
cial intelligence was used at the front-end of projects but
suggested its use has been less investigated during projects.
The transitions to these data-driven methods are supported
by the growing importance of digital workflows and ana-
lytics in project delivery [13].

Thus, even though projects are rich grounds for research
and the push towards data-driven project management, the
topic of digital data — structured and non-structured — in
projects is not sufficiently covered in project management
literature. This research involves a literature review to
compile a list of digital assets available through a project
context. A digital asset classification would be valuable to
project researchers and to project managers moving to-
wards data-driven project management. Thus, the study
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provides a conceptual model for incorporating expert sys-
tems and artificial intelligence into the project manage-
ment process. While there are individual studies that pro-
vide some insights into the sources of project management
data and the project management standards provide docu-
ment lists, there is no comprehensive list of project-spe-
cific digital assets available in the literature. Furthermore,
this study supports the call for new research approaches
that investigate the actual or lived experience [2].

The following sections provide a description of the re-
search methodology and a discussion of the results. The
final sections of the study present conclusions and impli-
cations.

II. RESEARCH METHODOLOGY

A literature review was performed to identify and clas-
sify digital assets in a project context. The “ISO
21500:2012, Guidance on Project Management” [11],
APM Body of Knowledge 6th Edition [10], and 4 Guide to
the Project Management Body of Knowledge (PMBOK
guide) [9] project management standards were reviewed to
identify the project artifacts that could be digital assets.
Although criticized by some researchers, the “standards
have come to represent an institutionalized collective iden-
tity of project managers” [19, p. 37]. Therefore, they offer
guidelines for identifying project data sources. From the
list of project artifacts, the keywords for the file content,
and knowledge areas were compiled into a list.

Journals that focus on project management (i.e., Project
Management Journal (PMJ), International Journal of Pro-
ject Management (IJPM), and IEEE Transactions on Engi-
neering Management (IEEE) [2] and International Journal
of Managing Projects in Business (IJMPB)) for the years
2000 — 2020 were selected for the keyword search. The
bibliographic data for these journals were downloaded
from the Emerald, ScienceDirect, IEEE Xplore, or Sage
databases into the Endnote reference system. A set of key-
word search queries were created for each project manage-
ment knowledge area. Each query included the selection
criteria for any keyword in the data type from the file ab-
stract, any keyword in the file content from the abstract,
and any keyword for that knowledge area from the title. An
additional query set included any article with digital in the
abstract, title, or keyword. The cumulated search queries
produced a list of 360 unique articles.

The abstracts for the 360 articles were reviewed to de-
termine if the article described the content or production of
a digital project artifact. Based on the abstract review, 97
articles were identified as potentially relevant to the re-
search topic. The full-text review of the 97 articles pro-
duced 48 articles that described digital assets in sufficient
detail to support the classification. Table I summarizes the
number of journal article reviewed for the study.
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The coding strategy used to identify and classify digital
assets was customized from the classification categories
provided by [3] and [20]. In Snider, Gopsill, Jones,
Emanuel and Hicks [3], digital assets were classified as
digital communication between actors, virtual representa-
tions and models of project objects, or textual or numerical
documents. That study created decision support monitor-
ing processes based upon the physical attribute (e.g., size
or dates), content, or context (e.g., origin, project stage) of
the digital asset. Those attributes were not considered in
this study.

Quinton and Reynolds [20] specified the dimensions of
the data, including data type (attitudinal or behavioral),
distances from the data source (primary or secondary), data
generation (mythically manufactured or naturally occur-
ring), and data visuality (public or private). They also spec-
ified the characteristics of the dataset (big data, open data),
the information (encoding format, provider), usage, and
ethical challenges. In this study we grouped digital assets
using the data dimensions from [20] as well as attributes
from our conceptual model.

After collecting and reviewing all articles within the de-
fined scope, we compiled a list of digital assets that met the
criteria and developed the classification framework for the
articles and for the digital assets. Fig 1. includes the digital
assets. For space reasons the digital classification details
are excluded from the paper. The digital classification ta-
bles are available upon request to the author.

III.

Digital assets that were described in the literature were
defined and classified. The digital assets were grouped into
the communication between actors, virtual representation
or models, and records and reports. The research found that
the digital assets are embedded in computer systems such
as Computer-aided design (CAD), Geographical Infor-
mation System (GIS), project management information
system (PMIS), project scheduling, social media applica-
tions, telecommunication or internet meeting platforms, or

DIGITAL ASSET CLASSIFICATION

TABLE 1.
JOURNAL ARTICLES
JOURNAL TOTAL SCREENED FULL-TEXT WITH
ARTICLES ARTICLES REVIEW DIGITAL
ASSETS
IEEE 1401 124 34 16
1JIMPB 644 54 14 5
JPM 1918 139 37 19
PMJ 1080 43 12 8
TOTAL 4414 360 97 48
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Fig. 1 Digital Asset Classification
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The figure is an overview of the digital asset classifications with the asset names in the outer circle grouped by
category. In the inner circle is a reference number for the journal paper and a color code for the publication. The
articles are aligned by the year along the radius and the digital asset along the circumference. The article refer-
ences are not included in the paper due to space limitation, but the article list is available upon request.

virtual reality technologies. The data that can be extracted  can be collected with a specific question in mind (e.g., an
email) or a secondary source where the data has already

as exports, database transactions, or tabular records from
such systems are classified in the study. The digital assets  been filtered or interpreted by someone such as the project
were classified using the following characteristics. manager (e.g., a status) or a model. Visibility identifies the
The digital asset is a descriptive name for the type of location and ownership of the data. The options include
data artifact. The description identifies the main purpose of  public-public, private-public, private-private, or open.
the asset. Data type identifies the data as attitudinal or be-  Public-public data are public data that are accessible from
havioral. Attitudinal data describes what people say, and a public location; private-public is private data that are lo-
behavioral data describes what people do. The data source  cated in a public place usually with access controls; pri-
identifies the variable as a primary source where raw data  vate-private is confidential to a specific individual or
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group, and open are public data from a public source such
as local or government projects. The encoding identifies
the format of the data. The data can be text, numeric, im-
ages, recordings, videos. The project artifact can be inputs
or outputs of project activities or analytical transfor-
mations. Since the papers used a variety of names to de-
scribe similar content, names from the project management
standards were used. Reference(s) (Ref) identifies the arti-
cles in which the asset was discussed.

IV. CONCLUSION

In this study, we compiled a list of digital assets that
could be used for project studies or for creating data-driven
project management processes. This digital asset classifi-
cation provides a source for primary and secondary data.

The practical implications are a list of digital assets that
can be inputs in the creation of project artifacts and sources
for monitoring and controlling project activities and for
sense-making in retrospectives or lessons learned. Moreo-
ver, this categorization is useful for decision support and
artificial intelligence systems model development that re-
quires raw data.

Projects offer a rich environment for where the time and
actors are usually fixed at the start of the project. Thus,
they are ripe for applying multiple research methods such
as action research, case study, and experiments. Digital as-
sets support tracing individual, group, and organizational
behaviors. Furthermore, digital data are especially relevant
as organizations transition to digital and remote working
environments. This categorization offers academic re-
searchers a catalog of data sources and analysis methods
for studying complex project phenomena. However, there
may be some challenges gaining permission and clearance
to utilize the data in the desired method. In addition, ethical
use is a concern when dealing with data related to individ-
uals.

This study is limited by the sources used for its investi-
gation. This research was based on a literature review at a
single point in time and focused on a small selection of
publications. Further research with project and organiza-
tional actors is needed to expand on the types of digital as-
sets and further classify the data. An interesting extension
would be to add the attributes relevant to each digital asset
to the classification model.
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